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COAL AND COAL PRODUCTS 


PROCESSING 
REFER ALSO TO CITATION(S) 1382 


DESULFURIZATION AND PURIFICATION 


1 (PETC/TR—79/6) Steady state thermal analysis of a 
reactor for removal of sulfur from coal by oxygen/water selective 
oxidaticn. Ruether, J.A. (Department of Energy, Pittsburgh, PA 
(USA). Pittsburgh Energy Technology Center). Sep 1979. 36p. Dep. 
NTIS, PC A03/MF AO1. 

A steady state energy balance is performed around a reactor 
for removing sulfur from coal by oxygen/water selective oxidation, 
or oxydesulfurization. Effects of reactor temperature, pressure, 
slurry feed concentration, and oxygen content of the feed gas on the 
thermal balance are investigated. Adiabatic operation of a commer- 
cial reactor is possible within the preferred range of operating 
conditions for at least one version of oxydesulfurization. Reactor 
temperature can be controlled in adiabatic operation of manipulation 
of slurry feed concentration, total pressure, and oxygen content of 
the feed gas. There are a number of advantages to operating an 
oxydesulfurization reactor adiabatically. Waste heat is used in the 
most effective manner possible at its highest temperature, and to 
generate power. Adiabatic operation minimizes heat exchanger cost, 
since exchangers are used only as necessary to preheat the feed. 
Reactor temperature control by regulation of feed oxygen concen- 
tration and total pressure combines a fast response time with safety. 
Fine temperature control could be provided by variation of feed 
oxygen concentration and total pressure. 


HYDROGENATION 
REFER ALSO TO CITATION(S) 17 


GASIFICATION 


REFER ALSO TO CITATION(S) 32, 34, 36, 38, 356, 1188, 1443, 
1445, 1558 


2 (CONF-790803—55) Synthetic fuels from peat gasifica- 
tion. Punwani, D.V.; Weil, S.A.; Paganessi, J.E.; Kopstein, M.J. 
(Institute of Gas Technology, Chicago, IL (USA); Department of 
Energy, Washington, DC (USA)). 1979. Contract EW-78-C-19-0042. 
7p. Dep. NTIS, PC A02/MF AOl1. 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

US peat resources are estimated to be about 1440 quads. In 
the contiguous 48 states, peat deposits are generally located in areas 
with no other significant fossil fuel resources. Therefore, for those 
areas, peat represents an important source of energy. Since 1976, the 
Institute of Gas Technology has been working on a peat gasification 
program jointly funded by the US Department of Energy and the 
Minnesota Gas Company. Tests in laboratory- and process develop- 
ment unit-scale equipment have proven that conversion of peat to 
synthetic fuel is technically feasible. Tests have been conducted with 
peats from Minnesota, North Carolina, and Maine. This paper pre- 
sents some of the important gasification characteristics of the three 
peats. A brief description of the IGT PEATGAS Process, and 
highlights of its economics for converting peat to Substitute Natural 
Gas (SNG), benzene, and fuel oil are also presented. On the basis of 
the gasification characteristics, compared to coal, peat is a better raw 
material from which to make SNG as well as gasoline blending 


feedstock in that a greater fraction of the energy results in these 
products and requires milder operating conditions. Also compared to 
coal, peat gasification permits more flexibility in the relative yields of 
gas and liquid hydrocarbons. The estimates show that the economics 
of converting peat (containing 50% moisture) to SNG is competitive 
with those of converting Eastern coal to SNG. 


3 (FE—1514-93) Advanced coal gasification system for elec- 
tric power generation. Fourth quarterly progress report FY 1978, July 
1-September 30, 1978. (Westinghouse Electric Corp., Madison, PA 
(USA). Advanced Coal Conversion Dept.). 28 Dec 1978. Contract 
EX-76-C-01-1514. 123p. Dep. NTIS, PC A06/MF AOI. 

Operation of the PDU centered on testing the gasifier to 
evaluate performance with coke breeze and char derived from coal 
using Oxygen and steam as the gasification media. However, since 
suitable chars were not available, direct coal feed to the gasifier was 
used. Four tests were run, TP-018-1 through -4, and operating 
summaries and test results are described. The operating results for 
Test TP-018-1 are summarized, with additional comparative studies 
showing the effects of air tube diameter changes on product gas 
characteristics, fines elutriation and axial temperature profiles from 
the results of TP-018-1 and TP-015-1. Test TP-018-2 was the first 
gasifier test to be run with oxygen. Total time for the test exceeded 
180 hours, with 50 hours of cperation using Pittsburgh seam coal as 
feedstock. Product gas higher heating values on a dry basis ranged 
from 120 Btu/scf for coke breeze to 260 Btu/scf for Pittsburgh coal. 
As part of the overall test objectives, effort was devoted to increas- 
ing ash content in the withdrawal stream, with the results that in TP- 
018-4 concentration was increased from 30 percent to 80 percent. An 
experimental test grid designed to show the effect of increased 
oxygen flow on reactor temperatures and heating values with the 
highly-caking Pittsburgh seam coal was established and added to 
with each test conducted. Successful operation of the single-stage 
gasifier reactor with oxygen was demonstrated with this series of 
tests with some rather significant results. Summaries of these results 
are given. 


4 (FE—2036-37) Liquid Phase Methanation/shift Pilot 
Plant operation and laboratory support work. Final report, July 1, 
1976-November 30, 1978. (Chem Systems, Inc., New York (USA)). 
Mar 1979. Contract EX-76-C-01-2036. 330p. Dep. NTIS, PC AiS/ 
MF AOl. 

The LPM Pilot Plant construction was completed in Texas 
City, Texas and shipped to the Institute of Gas Technology HYGAS 
Pilot Plant in Chicago, IWinois. The unit was reassembled and 
installed. Operations at IGT included seven runs totaling 2347 hours 
of on-stream time with 122 hours of methanation of HYGAS synthe- 
sis gas and 193 hours of steam-methane reformer gas. Feed gases 
were used with hydrogen/carbon monoxide molar ratios ranging 
from 2.2 to 9.5 and flow rates up to 1.3 million SCFD. Reactor 
conditions have ranged up to 750 psig and 675°F with a variety of 
circulating oil flow rates. Conversion of CO as high as 100 percent 
have been observed. The basic operability of the process was dem- 
onstrated in this 50-fold scale-up from a smaller process development 
unit. Catalyst rate constants were determined and the LPM kinetic 
model was checked over a wide range of process conditions for 
three different catalysts. Information accumulated also includes 
extent of the shift reaction, by-product selectivities, catalyst bed 
fluidization and circulating oil stability. Laboratory support work 
included testing at least nine different catalyst formulations in the 
bench scale unit and the Process Development Unit. An experimen- 
tal program studying the rates of carbon formation in vapor-phase 
methanators was conducted. Results indicate that the intrinsic physi- 
cal and chemical properties of the catalyst play a much more 
important role in the rate of carbon formation than do the theoretical 
thermodynamic equilibrium boundaries for a particular synthesis gas. 
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5 (FE—2577-T1) Synthesis gas demonstration plant pro- 
gram: Phase I. Annual report, August 26, 1977-September 30, 1978. 
(Grace (W.R.) and Co., Memphis, TN (USA)). 1978. Contract EF- 
77-C-01-2577. 45p. Dep. NTIS, PC A03/MF AO1. 

The report covers technical activities performed under Con- 
tract No. ET-77-C-01-2577 between W.R. Grace and Company 
(Grace) and the US Department of Energy (DOE) for the period 
August 26, 1977, through September 30, 1978. The program under- 
taken provides for the conceptual design and evaluation of a com- 
mercial-sized and a demonstration-sized plant for the production of a 
clean synthesis gas from coal feedstock and the subsequent conver- 
sion of this synthesis gas to ammonia. This initial aspect, if agreed 
between Grace and DOE, will be followed by final design, construc- 
tion and operation of the demonstration-sized plant. Progress is 
reported. 


6 (FE—2729-6) Alloy catalysts with monolith supports for 
methanation of coal-derived gases. Quarterly technical progress report, 
December 21, 1978-March 20, 1979. Bartholomew, C.H. (Brigham 
Young Univ., Provo, UT (USA)). 5 Apr 1979. Contract EF-77-S-01- 
2729. 34p. Dep. NTIS, PC A03/MF AOl1. 

Carbon monoxide chemisorption measurements on Ni/Al2Os 
catalysts showed large differences in CO uptake versus temperature 
of titration. No detectable Ni(CO), was formed at CO titration 
temperatures of 273 K or below. Mixing tests and preliminary 
activity tests in the quartz CSTR (continuous-flow stirred tank 
reactor) showed the reactor system performance to be very near to 
that of an ideal mixed flow reactor and activity data obtained is quite 
comparable to previously reported work. Long-term degradation 
tests with reactant steam showed no loss of activity over 24 h. 
Conversion versus temperature tests at two levels of reactant steam 
concentrations gave similar data. Carbon analysis of catalysts sam- 
ples from long-term degradation tests without steam showed that 
massive carbon lay-down occurred in decreasing quantities through 
the catalyst bed in the direction of flow. These and other pertinent 
data are reported and compared. 


7 (FE—3013-1) Evaluation of prestressed cast iron pressure 
vessels for coal gasifier. Final technical report. (Westinghouse Elec- 
tric Corp., Pittsburgh, PA (USA). Advanced Energy Systems Div.). 
Mar 1979. Contract ET-78-C-01-3013. 23lp. (WAES-TNR—236). 
Dep. NTIS, PC All/MF AOl1. 

This report presents the results and conclusions from an 
evaluation study concerning the feasibility of using prestressed cast 
iron vessels (PCIV) as coal gasifier vessels. The study establishes the 
technical, economic and safety characteristics of coal gasification 
reactors based on the application of PCIV technology in the concep- 
tual design of such a gasifier vessel. In addition, a comparison is 
made between the characteristics of prestressed cast iron vessels, 
prestressed concrete vessels (PCPV) and field fabricated steel vessels 
(FFSV). The evaluation indicates that prestressed cast iron vessels 
are feasible, inherently safe and are clearly competitive with pres- 
tressed concrete and welded steel vessels. The results from an 
assessment of the various sections of the ASME Code which may be 
applicable to cast iron pressure vessels are also included. A draft 
design section for prestressed cast iron vessels patterned after exist- 
ing sections of the ASME Code is presented as an Appendix to the 
report. 


8 (FE—3013-1(App.A)) Evaluation of prestressed cast iron 
pressure vessels for coal gasifier, Appendix A. ASME Code consider- 
ations for Section VIII. Final technical report. (Westinghouse Elec- 
tric Corp., Pittsburgh, PA (USA). Advanced Energy Systems Div.). 
Mar 1979. Contract ET-78-C-01-3013. 19lp. (WAES-TNR— 
236(App.A)). Dep. NTIS, PC A09/MF AOI. 

The large-scale introduction of PCIV for Coal Gasifiers and/ 
or Thermal Energy Storage would eventually require compliance 
with a safety code. The PCIV is a relatively new technology in 
which not much attention has been placed on development of an 
applicable section of the ASME Boiler and Pressure Vessel Code. 
Presently, there is no ASME code directly applicable to the PCIV 
concept. Based on this situation, a new draft PCIV code was 
developed in which parts of Section III, Division 2 and Section 
VIII, Division 2 were melded into one code. The cast iron design 
criteria were based on current large casting technology. Several 
sections of the ASME code were reviewed and compared for 
possible application to the PCIV concept. The draft PCIV code uses 
the same design philosophy as Section VIII, Division 2, as far as 
inspection, safety, design, and operating conditions are concerned. 
This PCIV code represents non-nuclear, fired pressure vessels. The 
vessel is also limited to a maximum of 650°F (343°C) in the cast iron. 
The reader should be aware that the design criteria must be substan- 
tiated by an adequate materials verification program, which is briefly 
described in the recommendation section of this appendix. 


9 (FE—3125-5) Advanced development of a short-residence- 
time hydrogasifier. Second quarterly technical progress report, Janu- 
ary 1-March 31, 1979. (Rockwell International Corp., Canoga Park, 
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CA (USA). Environmental and Energy Systems Div.). Apr 1979. 
Contract ET-78-C-01-3125. 86p. Dep. NTIS, PC AOS/MF AOI. 

A joint decision was made by the Rockwell Program Office 
and the DOE Program Manager to scale-up the previously planned 
1/4-TPH system to a 3/4-TPH system, without any major changes 
in the hardware except for the injector. Since the design of the 1/4- 
TPH injector was still incomplete, this decision did not upset the 
schedule significantly. Work on the 1/4-TPH injector design was 
immediately terminated, and the adaptation of the previously suc- 
cessful 1-TPH liquefaction injector design was activated. Minor 
modifications to the 1-TPH design were made so that the injector 
could be accommodated within the existing pressure vessel as a 
nominal 3/4-TPH hydrogasifier injector. Based on this design, one 
injector made out of Type 321 stainless steel was fabricated and 
delivered to the test stand. Another injector made out of Inconel 625 
is scheduled to be completed during the next reporting period. Other 
existing reactor hardware components were reevaluated with the 
viewpoint of assessing the need for any modifications. The needed 
modifications were completed, and all of the hardware was readied 
for installation at the test stand during this reporting period. Design 
work on the hydrogen-cooled recuperator was initiated. The pur- 
pose of this recuperator is to recover the sensible heat from the 
reaction products by transferring it to the reactant hydrogen. A 
three-module, shell-and-tube, counterflow type of heat exchanger 
concept has been chosen for this recuperator, and detailed design 
drawings were nearly completed. 


10 (FE—6010-17) Materials research for the clean utilization 
of coal. Quarterly progress report, July-September 1978. Schneider, 
S.J. (National Bureau of Standards, Washington, DC (USA). Center 
for Materials Science). 1978. Contract EA-77-A-01-6010-002. 76p. 
Dep. NTIS, PC A05/MF AO1. 

Work in several areas related to materials for coal gasification 
plants is reported: constant strain-rate tests of alloys: precracked 
fracture tests; ceramic deformation, fracture and erosion; chemical 
degradation of refractories; slag properties (temperature dependence 
of viscosity); vaporization and transport of NaCl and NaeSO, using 
transpiration and Knudsen effusion mass spectrometry; failure pre- 
vention and failure information center; and material properties data 
collection. (LTN) 


11 (METC/CR—79/14) Program rationale valves for solids 
throttling applications in coal conversion and utilization processes. 
Gardner, J.F. (Department of Energy, Morgantown, WV (USA). 
Morgantown Energy Technology Center; TRW, Inc., McLean, VA 
(USA). Energy Systems Planning Div.). Aug 1979. Contract EW-78- 
A-21-8496. 75p. Dep. NTIS, PC A04/MF AOl1. 

All of the current coal conversion and utilization processes 
require valves for throttling fluids containing solid particles and 
other harsh contaminants derived from coal at either high tempera- 
ture or high pressure, or both. Experience to date in pilot-size 
facilities has clearly demonstrated that valves, in general, ve not 
been reliable in this service. Failures can be categorized as: loss of 
— capability; erosion/corrosion of valve bodies and trim; break- 
age of valve trim causing loss of control; or packing of solids into 
passages and cavities causing loss of motion, thus loss of control. 
The techniques now being used for keeping pilot plants operating are 
not practical for large-scale demonstration and/or commercial 
plants. Valves used in coal conversion and utilization processes fall 
into three types: throttling, blocking, and specialty valves. Throt- 
tling-type valves control the flow rate of the media passing through 
by continuous movement of the valve trim. Blocking valves are 
basically on-off (i.e., either fully opened or fully closed) valves and 
must seal in the off (or closed) position. Specialty valves include 
pressure relief, check (i.e., one-way flow), and other specialty appli- 
cations. Morgantown Energy Technology Center (METC) has been 
designated the lead center for the development and testing of com- 

nents required for coal conversion and utilization applications. 

ETC has been active in the development and testing of valves, 
coal extruders, gas cleanup systems and other related equipment. 
Based on information collected, the conclusion was reached that 
METC should initiate a development, testing, and evaluation pro- 
gram for Valves for Solids Throttling Applications in Coal Conver- 
sion and Utilization Applications. The rationale for this program is 
summarized. (LTN) 


12 (UCRL—52772) Electromagnetic burnfront mapping 
during A.R.Co.’s 1978 in situ coal gasification project. Davis, D.T.; 
Laine, E.F.; Lytle, R.J.; Okada, J.T. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 30 Apr 1979. Contract W-7405- 
ENG-48. 12p. Dep. NTIS, PC A02/MF AOl1. 

High-frequency electromagnetic (HFEM) probing was used 
to map the position of the burnfront in an underground coal gasifica- 
tion experiment conducted by the Atlantic Richfield Company at 
Rocky Hill, Wyoming. The coal seam in this experiment was 110 ft 
thick and approximately 700 ft deep, thicker and deeper than the 
seam probed during a previous gasification experiment at Hoe Creek, 
Wyoming. Also, the gasification was over a wider area than at Hoe 
Creek. These different conditions allowed new techniques of HFEM 
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probing to be tried. The authors used lower frequencies to reduce 
signal attenuations that resulted from the longer cables needed to 
reach the seam depth and from the longer probing distances. In spite 
of the low frequencies, the probing results showed good spatial 
resolution. The greater thickness of the seam allowed a better test of 
the HFEM lIateral-position determination, and this determination 
also showed good spatial resolution. Other observations of the 
HFEM technique were consistent with findings from the Hoe Creek 
experiment. 


13 Trace element studies on coal gasification process streams. 
Koppenaal, D.W. Columbia, MO: Univ. of Missouri (1978). 219p. 
University Microfilms Order No. 79-15,258. 

Thesis (Ph. D.). 

Trace and minor elements were analyzed in the process 
streams of the SYNTHANE Gasifier Process Development Unit in 
an effort to ascertain the distribution and fate of various elements 
during coal gasification. Three gasification runs were made specifi- 
cally for these trace element studies. Process streams sampled includ- 
ed feed coals, feed waters, gasifier chars, condensate waters and tars, 
and product gas particulate fines. Results indicate that the gasifier 
char is primary sink for most elements. Volatile elements such as 
arsenic and selenium appear to be more concentrated in the conden- 
sate water and tar process streams relative to other elements. In 
addition, the particulate matter filtered from the product gas stream 
exhibited concentration increases of many trace elements. To further 
substantiate this hypothesis, the particulate material was size separat- 
ed and the resultant size fractions analyzed. Concentrations of cer- 
tain elements (Cl, Br, I, , Sb) were found to increase in 
proportion to particle surface area (not in proportion to particle size, 
however). This finding supports the volatilization-condensation hy- 
pothesis. This particulate material is discussed in relation to the 
analogous material (fly ash) obtained from coal combustion units. 
Isotope dilution spark-source determinations confirm that the char is 
the major repository for several elements. However, the isotope 
dilution results indicated that major losses of selenium and cadmium 
had occurred during the gasification process. 


LIQUEFACTION 
REFER ALSO TO CITATION(S) 11, 21, 1188, 1337, 1443 


14 (CONF-790961—1) Two-step coal liquefaction is a hydro- 

gen efficient route to distillate fuels. Carson, T.C.; Hastings, K.E.; 

Potts, J.D.; Caspers, J. (Cities Service Co., Tulsa, OK (USA). 

Technology Assessment Dept.; Lummus Co., Bloomfield, NJ 

(USA)). 1979. Contract EF-76-C-01-2574. 26p. Dep. NTIS, PC A03/ 
F AOl. 

From Annual fall conference of the Canadian Society for 
Chemical Engineering; Sarnia, Ontario, Canada (30 Sep 1979). 

Cities Service's efforts in catalytic hydrogenation and in the 
upgrading of solvent refined coal have led to the development of a 
new coal liquefaction technology called Two-Step Coal Liquefac- 
ticn, TSL. The process is composed of a solvent refined coal unit 
operating in tandem with an LC-Fining unit. LC-Fining (Lummus/ 
Cities Fining) is a proprietary catayltic hydrogenation process for 
upgrading heavy oil feedstocks. In Two-Step Liquefaction, coal is 
dissolved in a process-derived solvent, partially hydrogenated, and 
catalytically hydrocracked. Coal dissolution and catalytic upgrading 
are conducted in separate reactors, allowing each step to be per- 
formed at optimum conditions. Hydrogen generation inefficiencies 
represent the major energy loss from the liquefaction facility. An 
estimate of the magnitude of these losses is given for the Two-Step 
Coal Liquefaction and for an SRC-II liquefacton plant. The TSL 
process achieves a significant reduction in hydrogen consumption 
relative to SRC-II. The impact of this reduction in hydrogen plant 
operating expenses is substantial and represents a pretax saving of 
approximately $20,000/D. The magnitude of this saving is directly 
— to the cost of energy and is, thus, likely to increase in the 
uture. 


15 (FE—1517-T69) Materials performance report test 1100/ 
pumps. Dias, O.C. (Liquefied Coal Development Corp., Cresap, WV 
(USA)). 18 May 1979. Contract EX-76-C-01-1517. 60p. Dep. NTIS, 
PC A04/MF AOIl. 

The performance of both coated and uncoated materials in 
coal liquefaction services is discussed. It was found that certain 
coating application, operational and mechanical factors played an 
important part in the pump material behavior. Areas of the pump 
most prone to erosion were identified and were found to depend on 
whether or not the pump operated near or far from its Best Efficien- 
cy Point (BEP). In general, the greater the hardness of the coating, 
the more erosion resistant it was. Cost-effective alternatives to 
currently used materials and design have been suggested. 


16 (FE—2588-T1) Study of ebullated bed fluid dynamics for 
H-Coal. Annual progress report No. 1, August 1, 1977-August 31, 
1978. Vasalos, I.A.; Bild, E.M.; Evans, T.D.; Jones, J.W.; Larson, 
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A.W.; Shields, S.E.; Tatterson, D.F.; Vander Klay, A.P. (Amoco Oil 
Co., Naperville, IL (USA). Research and Development Dept.). Feb 
1979. Contract EF-77-C-01-2588. 156p. Dep. NTIS, PC A08/MF 
AOl. 

Understanding the hydrodynamic behavior of the H-Coal 
reactor is the main objective of this project. To that end, a literature 
search reviewed all information related to the fluid dynamics behav- 
ior of gas/liquid/solid systems. Concurrently, a cold flow model 
including a glass reactor 6” in diameter and 20’ high was constructed 
following practices established by HRI in their process development 
unit. The cold flow model is used to conduct experiments with gas 
and liquid slurries which at room temperature have similar proper- 
ties to those of the H-Coal liquids at reactor conditions. The volume 
fraction occupied by gas/liquid slurries and catalyst particles is 
determined by several experimental techniques. The use of a mini 
computer for data collection and calculation has greatly accelerated 
the analysis and reporting of data. Data on nitrogen/water/HDS 
catalyst and coal char fines ure presented in this report. Correlations 
identified in the literature search were utilized to analyze the data. 
From this analysis it became evident that the Richardson-Zaki 
correlation adequately describes the effect of liquid flow rate on 
catalyst expansion. The effect of coal char fines can be accounted for 
by the effect it has on the liquid viscosity. For the gas/slurry/ 
catalyst and the water/nitrogen systems, a model developed by 
Darton and Harrison was used to analyze the data. Recognizing that 
the ultimate implementation of this work will require the develop- 
ment of a mathematical model, continuing emphasis will be placed 
on identifying the proper correlation describing the H-Coel reactor 
fluid dynamics. Since the major goal of this program is to be of use 
to the H-Coal project, the experimental runs will emphasize this 
objective throughout the rest of the program's life. 


17 ‘ (OQRO—S5020-T1) Photochemical conversion of coal to 
gasoline in an entrained bed reactor. Sundaram, S. (Oklahoma State 
Univ., Stillwater (USA)). Jul 1979. Contract EY-76-S-05-5020. 252p. 
Dep. NTIS, PC A1l2/MF AOl1. 

Reading anthracite, Pittsburgh Hi-Seam, Illinois No. 6, Utah 
Emery, Montana Rosebud, coals and Synthane char were entrained 
in a rapidly flowing stream of hydrogen and then interacted with 
photoproduced hydrogen atoms. The reactivity of Illinois No. 6 coal 
was studied in detail. Products were collected in traps cooled by 
liquid nitrogen. Gas yields qualitatively decrease in the order given, 
i.e., with decreasing rank. The gaseous hydrocarbons produced 
correspond to gasoline in the C1-C8 range, all isomers present and 
identified by GC-MS. The liquid products contained Benzene, To- 
luene, Xylenes, Nahthalenes, Phenanthrene, Pyrene, Fluoranthene, 
Benzanthracene and Benzopyrenes. The results suggest that the 
product distribution, yield and percent conversion are probably 
controlled by a rate limiting step in which phenanthrene type 
precursors are cracked from the coal surface and followed by 
secondary H atom reactions to produce smaller hydrocarbons. Hy- 
drogen atom cracking of coal surface has been achieved under the 
mildest hydrogenation conditions reported thus far. The significance 
of this observation is that increasing the hydrogen atom concentra- 
tion, for example, by thermal dissociation of hydrogen at high 
temperatures, in commercial coal hydrogenation processes may lead 
to better conversion and cost versus value ratio. (LTN) 


18 (PETC—10318-1) New potentially useful catalysts for the 
indirect liquefaction of coal. Melson, G.A. (Virginia Commonwealth 
Univ., Richmond (USA). Dept. of Chemistry). 1979. Contract AS22- 
79PC10318. 6p. Dep. NTIS, PC A02/MF AOl1. 

Procedures for the synthesis of some new effective catalysts 
for the indirect liquefaction of coal via the hydrogenation of carbon 
monoxide have been developed. These catalysts are synthesized 
from solutions of transition metal carbonyls and high surface-area 
aluminas as 1/8” extrudates or pellets by an extraction procedure. 
The catalysts produced are air-stable but are usually stored in the 
absence of light; evidence from opticel and scanning electron micro- 
scope studies indicate that they have an even distribution of a metal 
carbonyl on the alumina surface and there is no evidence for the 
presence of crystals or irregular deposits of the carbonyl. The degree 
of penetration of the metal carbonyl into the extrudate or pellet is 
dependent on the carbonyl, the alumina, the solvent and the reaction 
time employed. The alumina-supported carbonyls have been charac- 
terized by the application of spectroscopic and thermogravimetric 
techniques; it is concluded that a strong interaction between the 
alumina and the carbonyl is present. Decarbonylation may be 
achieved by heating the supported carbonyls in flowing He, No, or 
He. Effective methanation catalysts can be derived from the support- 
ed carbonyls after reduction in flowing Hp: at elevated temperatures. 


19 (PETC/TR—79/1) Coal liquefaction with synthesis gas. 
Appell, H.R.; Miller, R.D.; Illig, E.G.; Moroni, E.C.; Steffgen, F.W. 
(Department of Energy, Pittsburgk, PA (USA). Pittsburgh Energy 
Technology Center). Sep 1979. 65p. Dep. NTIS, PC A04/MF A0O1. 

Hydroliquefaction is a well-known technique for coal lique- 
faction. Work with carbon monoxide, however, showed unexpected- 
ly high liquefaction activity and indicated that the presence of both 
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hydrogen and carbon monoxide (as in synthesis gas) could lead to 
improved liquefaction, particularly for low rank coals. The objective 
of the work reportea here was to develop a better understanding of 
the chemistry of liquefying coal with synthesis gas plus water and to 
assess the potential of such a process. The effects of changing gas 
composition, temperature, pressure, solvents, catalysts and coal types 
were studied to better understand the process fundamentals and to 
lay the groundwork for studies in continuous reactors on a larger 
scale. A variety of coals were converted in batch autoclaves to a 
low-sulfur fuel oil at temperature of 425 to 450° C and pressures of 
2200 to 2400 psig, using 1:1 (H2:CO) synthesis gas at reaction times 
of 30 to 60 minutes at temperature. Although early work suggested 
that lignites could be readily liquefied without added catalytic 
agents, later experiments showed that a greatly improved product 
could be obtained by adding pyrite, which is normally present only 
in small amounts. Pyrite or, in particular, its reduction product 
pyrrhotite, appear to be important catalysts for coal liquefaction, 
and, in general, the reactivity of coals correlates well with the pyrite 
(or iron plus sulfur) content. An important consideration is the 
optimum temperature for reacting carbon monoxide or its (catalytic) 
intermediates with coal. This temperature is below 400°C, and it is 
necessary to allow for some reaction time between 380 and 400°C. 
Finally, coal liquefaction with synthesis gas appears to be compatible 
with the type of processing used to produce Solvent Refined Coal or 
SRC-IL. 


20 (SAND—79-1834) Coal liquefaction short residence time 
process research. Second quarterly report, January 1-March 31, 1979. 
Traeger, R.K.; Bickel, T.C. (Sandia Labs., Albuquerque, NM 
(USA)). Oct 1979. Contract EY-76-C-04-0789. 20p. Dep. NTIS, PC 
A02/MF AOl1. 

Process research on short residence time studies includes 
kinetic studies on a bench scale reactor, residence time studies in the 
three phase liquefaction systems, and characterization of the initial 
chemical processes. Failures of electrical heaters and a new com- 
pressor prevented operation of the reactor in the last quarter. A 
detector system for measuring the residence time of solids has been 
built. Chemical studies show the solvent and coal react to form a 
preasphaltene adduct resulting in a solvent imbalance. The reaction 
occurs in the 200 to 300°C range where neither the coal nor the 
solvent by themselves undergo reaction. The extent of adduction 
depends on the nature of the coal and of the solvent. 


PROPERTIES 
REFER ALSO TO CITATION(S) 25, 32, 196, 197, 1525, 1558 


21 (PETC/TR—79/3) Trace and minor element analyses of 
coal liquefaction products. Lett, R.G.; Adkins, J.W.; DeSantis, R.R.; 
Brown, F.R. (Department of Energy, Pittsburgh, PA (USA). Pitts- 
burgh Energy Technology Center). Aug 1979. 37p. Dep. NTIS, PC 
A03/MF AOl. 

The feed coal and products from a single batch of a long-term 
liquefaction run on the 400 Ib coal/day process development unit at 
the Pittsburgh Energy Technology Center (PETC) were sampled. 
Trace and minor element determinations were made on the West 
Virginia hvAb feed coal, gross liquid product, and centrifuged liquid 
product and centrifuge residue from both the first and second 
centrifuging of the liquid product. Spark source mass spectrometry 
was used to determine the distribution and general level of about 
sixty eiements. More precise determinations of specific trace 
(copper, chromium, manganese, nickel, zinc, lead, and cadmium) and 
minor elements (iron, silicon, aluminum, magnesium, and potassium) 
were made for elemental balance purposes. Results are compared 
with those previously obtained from a Kentucky hvBb coal run. 
Centrifugation of the liquid product from the West Virginia coal 
results in a preferential removal of iron and several other elements 
which were not observed in the Kentucky coal run. Certain elements 
such as boron and titanium, which are highly associated with the 
organic fractions of the coal, are less efficiently removed from the 
liquid product than other elements. 


22 Incorporation of naphthalene and tetrahydrofuran during 
the reductive alkylation of Illinois No. 6 coal. Larsen, J.W.; Urban, 
L.O. (Univ. of Tennessee, Knoxville). J. Org. Chem.; 44: No. 18, 
3219-3222(31 Aug 1979). 

Naphthalerie and THF containing ‘*C were prepared and 
used in the reductive alkylation of Illinois No. 6 coal. The reductive- 
ly alkylated coal was fractionated by chromatography on silica gel. 
Small amounts of '*C from THF are found in the products. This is in 
part due to tightly bound THF. Naphthalene is incorporated during 
the reaction, but is found only in the first nonpolar fractions eluted 
from the silica gel column. Ethyl groups were incorporated in all 
fractions. Chromatography on silica gel can be used to isolate the 
alkylated coal cleanly, giving material which does not contain sig- 
nificant amounts of naphthalene or THF. However, if all of the 
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reaction products are used without separation, the mixture contains 
significant amounts of material derived from naphthalene and small 
amounts of material derived from THF. 


23 Neutron-capture gamma-ray analysis of coal for sulfur, 
iron, silicon, and moisture. Fay, D.A. Ames, IA; Iowa State Univ. of 
Science and Tech. (1979). 132p. University Microfilms Order No. 
79-16,191. 

Thesis (Ph. D.). 

Samples of coal weighing approximately 200 grams placed in 
a collimated beam of neutrons from the thermal column of the Ames 
Laboratory Research Reactor produced capture gamma-rays which 
could be used for the simultaneous determination of sulfur and iron. 
Spectra from Nal(Tl) and Ge(Li) detectors were used and interfer- 
ences were located by examining spectra of the major elemental 
components of coal. In determining sulfur, iron is a potential source 
of interference when gamma-ray spectra are collected with a 
Nal(T]) detector. Corrections for iron interference were made by 
use of a higher energy iron peak. The possibility of determining 
silicon in coal was investigated but this element determination was 
unsuccessful since capture gamma-ray spectrometry lacked the nec- 
essary sensitivity for silicon. A linear relation was found between the 
area of the hydrogen capture peak at 2.23 MeV and the amount of 
water added to coal. 


WASTE MANAGEMENT 
REFER ALSO TO CITATION(S) 704, 1277, 1537, 1754 


24 (ANL/CEN/FE—79-6) Regeneration of sulfated lime- 
stone from FBCs. Quarterly report, January-March 1979. Johnson, L.; 
Chopra, O.K.; Lenc, J.F.; Moulton, D.S.; Nunes, F.F.; Smith, G.W.; 
Smyk, E.B.; Jonke, A.A. (Argonne National Lab., IL (USA)). 1979. 
Contract W-31-109-ENG-38. 48p. Dep. NTIS, PC A03/MF AOl. 

These studies support the national development program in 
fluidized-bed combustion. The objective of this program is to devel- 
op an economically acceptable process for the regeneration of the 
partly sulfated limestone product of a fluidized-bed coal combustor, 
and to obtain the design data needed for the construction of larger 
regenerators. This report presents information on: a thermodynamic 
analysis of the one-step reductive decomposition regeneration proc- 
ess, an evaluation of a regeneration process using a rotary kiln, and 
the use of fly ash for the reduction of gaseous SO, elemental sulfur. 
In the previous year, studies of the effect of limestone sulfation- 
enhancement agents (e.g., NaCl and CaCl) on corrosion of FBC 
structural materials were described. Results of these tests are report- 
ed here. 


25 (FE—2721-5) Utilization of coal associated minerals. 
Quarterly report No. 5, October 1-December 31, 1978. Slonaker, J.F.; 
Alderman, J.K.; Buttermore, W.H.; Grady, W.C.; McMillan, B.G.; 
Muter, R.B.; Simonyi, T.A. (West Virginia Univ., Morgantown 
(USA). Coal Research Bureau). 28 Mar 1979. Contract EF-77-S-01- 
2721. 36p. Dep. NTIS, PC A03/MF AOI1. 

Laboratory analysis of physical and chemical properties has 
continued on representative samples of plant feed coal as well as 
washed coal and refuse from the Pittsburgh seam. Preliminary 
laboratory analysis has been obtained for samples which were pro- 
cured from the fluidized bed process (Pope, Evans and Robbins) at 
Rivesville, West Virginia. Representative samples of the feed lime- 
stone, the feed coal, the spent limestone bed material or bottom ash 
and flyash from the carbon burn-off cell were examined. 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 702, 703, 718, 719, 720, 721, 722, 
723, 724, 1190, 1737, 1747, 1920, 1922 


26 (ANL/ES—70) Prime farmland disturbance from coal 
surface mining in the corn belt, 1980-2000. Bernard, D.P. (Argonne 
National Lab., IL (USA)). Sep 1979. Contract W-31-109-ENG-38. 
57p. Dep. NTIS, PC A04/MF AOl1. 

The five midwestern states that make up the Corn Belt farm 
production region - Illinois, Indiana, Iowa, Missouri, and Ohio - 
contain about 110 billion tons of coal reserves (19% of which are 
surface mineable) and 110 million acres of arable land (69% of which 
are prime farmlands). In 1975, this region was the site of 21% of the 
nation’s total coal production and 50% of the nation’s corn and 
soybean harvest. Because corn and soybeans are key elements in US 
foreign trade and because nearly two-thirds of the regional coal 
production is from surface coal mines, it is important to understand 
the potential conflicts that may arise between the coal and agricul- 
tural industries in the Corn Belt. This report presents background 
data on the coal and agricultural industries in the Corn Belt states, 
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along with the results of a quantitative analysis of the potential 
disruption of land and associated prime farmland due to future coal 
surface mining activity in the region. Estimates of potential land 
dusruptions indicate that 452,000 acres of land, including 127,000 
acres of prime farmland, could be disturbed in the period 1980-2000. 
Additionally, the data indicate that certain counties in the Corn Belt 
states may experience impacts significantly greater than the regional 
average would suggest. 


27 (DOE/EDP—0050) Environmental development plan: 
coal extraction and preparation. (Department of Energy, Washing- 
ton, DC (USA)). Sep 1979. 98p. Dep. NTIS, PC AOS/MF AOI. 

The environmental strategy to be used by DOE to resolve 
environmental concerns associated with coal extraction and prepara- 
tion will be to: (1) schedule environmental research in coordination 
with the development of the technology through its research, devel- 
opment and demonstration phases; (7) identify what environmental 
research is already underway; (3) provide for an Environmental 
Coordination Committee to ensure that the appropriate research is 
conducted in a timely manner; (4) schedule compliance activities, 
such as National Environmental Policy Act (NEPA) documents and 
Environmental Readiness Documents (ERD’s) at appropriate times 
in the RD and D cycle; and (5) develop a monitoring approach to 
track the compliance of each technology with applicable Federal, 
State and local standards and with the performance goals established 
for that technology. The initial evaluation of the coal extraction and 
preparation program indicates that the demonstrations of technol- 
Ogies in the program will be undertaken within existing industrial 
mining/preparation facilities and therefore will not present signifi- 
cant identifiable impacts. Project-specific Environmental Assessment 
or Impact Statements will be made on a project specific basis. Even 
sO, assessments must be made prior to the employment of program 
elements. 


MINING 


REFER ALSO TO CITATION(S) 26, 27 


28 (ALO—0789-T13) Technical progress report for FY-79: 
investigation of water jet drilling for methane drainage. Timmerman, 
K.M. (Sandia Labs., Albuquerque, NM (USA)). 1979. Contract EY- 


76-C-04-0789. 21p. Dep. NTIS, PC A02/MF AO1. 

The Drilling Technology Division of Sandia Laboratories is 
developing a water jet drilling system which can be used to drill 
holes for draining methane from coal beds or for linking coal 
gasification wells. Funding is supplied by the Morgantown Energy 
Technology Center. The system will be designed to drill horizontal- 
ly from existing vertical boreholes for distances up to 1000 feet at 
seam depths of 1000 feet or less. The two areas of new technology 
involved are cutting a component hole in c..al with high pressure 
water jets and passing an articulated Drill String around the sharp 
corner between the vertical and horizontal holes. The University of 
Missouri-Rolla, under contract to Sandia, is working on improve- 
ments to the Drilling Head which they developed in an earlier 
project. Sandia, with UM-R assistance, has designed a prototype 
round-the-corner mechanism. A scale model of it is being built for 
use in concept e*‘aluation. Major problem areas at this point include 
factors limiting length of penetration, bore gage control and seam 
boundary detection. 


29 (FE—9124-1) Blast designs to improve dragline stripping 
rates. Final report: Phase I. Bauer, A.; Brennan, M.D. (Woodward- 
Clyde Consultants, Denver, CO (USA)). Apr 1979. Contract ET-77- 
C-01-9124. 232p. Dep. NTIS, PC All/MF A0Ol1. 

This report is in accordance with Phase I of the United States 
Department of Energy and Bureau of Mines Contract No. USDOE 
DE-ACO01-77QQ90147. A thorough literature search was conducted 
and the current mining practice at nine coal stripping operations 
reviewed in detail. A review of the state of the art of blast design 
using current theory and practice is presented. Based upon this 
information, a series of recommendations are presented and a de- 
tailed test program is outlined for three operations. The recommen- 
dations to increase dragline productivity by improved blast design 
are directed at filling the bucket more quickly, with greater ccnsist- 
ency and with a better fill factor: (a) overburden fragmentation, (b) 
muckpile displacements, and (c) blasting reliability. Recommended 
blast design concepts and operating procedures to provide the de- 
sired blast performance include: (1) Increase energy input per BCY 
by 40 to 100 percent and improve the effective powder distribution 
by modifying blast parameters such as burden and spacing, collar 
heights, toe burden, delay intervals and blast tie-in; (2) Introduce use 
of blast hole dewatering, dryliners and bulk AN/FO for wet holes; 
(3) Improve quality control in establishing shot patterns and charg- 
ing blast holes. 


COAL AND COAL PRODUCTS 


TRANSPORT AND HANDLING 
REFER ALSO TO CITATION(S) 1, 27 


30 (FE—2722-5) Effects of minerals on coal beneficiation 
processes. rly report No. 5, October 1-December 31, 1978. 
McMillan, B. G.; Muter, R.B.; Buttermore, W.H.; Grady, W.C.; 

Alderman, J.K.; Simonyi, T. (West Virginia Univ. Morgantown 
(USA). Coal Research Bureau). 21 Mar 1979. Contract EF-77-S-01- 
2722. 39p. Dep. NTIS, PC A03/MF AO1. 

Significant progress was achieved in a number of areas. Bulk 
amounts of raw coal, clean coal and refuse were collected on a field 
trip to a preparation plant in District 10, central Illinois. Ail samples 
were sealed in barrels and transported to Morgantown where sample 
processing was begun. Additional characterization of samples from 
the Pittsburgh and Pocahontas No. 3 preparation plants was com- 
pleted and some of this data is discussed in the text. A number of 
modifications to the pilot-scale preparation plant were performed 
and some new equipment was added to the facility. Calcomp plots of 
washability data from static tests of the Pittsburgh Seam raw coal 
were made, and computerization of chemical and physical variables 
was begun. Included in this computer data base are significant 
petrographic data on Pittsburgh Seam macerals which are discussed 
in the text. 


oe Proceedings of the 2nd international technical conference 
rry transportation. Washington, DC; Slurry Transport Associ- 
nh “(1977). 156p. (CONF-7703128— ). 

From 2. international technical conference on slurry transpor- 
tation; Las Vegas, NV, USA (2 Mar 1977). 

Experts from government, academia, and industry discussed 
aspects of slurry pipelining at the Second International Technical 
Conference on Slurry Transportation which was held March 2 and 
3, 1977 at The Sands Hotel in Las Vegas, Nevada. The US Energy 
Research and Development Administration, The Battelle Memorial 
Institute and the Slurry Transport Association cosponsored the 
Conference. Individual papers have been entered individually into 
EDB and ERA. (LTN) 


32 Slurry treatment of coal for gasification and combustion. 
Feldmann, H.F.; Chauhan, S.P.; Stambaugh, E.P. (Battelle Colum- 
bus Labs., OH). pp 26-33 of Proceedings of the 2nd international 
technical conference on slurry transportation. Washington, DC; 
Slurry Transport Association (1977). 

From 2. international technical conference on slurry transpor- 
tation; Las Vegas, NV, USA (2 Mar !977). 

The topics of this report are two processes developed at 
Battelle's Columbus Laboratories that treat coal in a slurry phase, in 
the first case, to desulfurize the coal and, in the second case, to 
improve its gasification properties. Thus, it is natural to anticipate 
that since both of these processes are carried out in a slurry phase 
they could be advantageously combined with slurry transport of coal 
to the ultimate user. 


33 Mechanisms of erosion in slurry pipelines. Glaescr, W.A.; 
Dow, T.A. (Battelle Columbus Labs., OH). pp 136-140 of Proceed- 
ings of the 2nd international technical conference on slurry transpor- 
tation. Washington, DC; Slurry Transport Association (1977). 

From 2. international technical conference on slurry transpor- 
tation; Las Vegas, NV, USA (2 Mar 1977). 

Erosion of metals has been recognized as an engineering 
problem since pumps and other devices have had to operate in fluids 
containing hard solid particles. Although there has been a consider- 
able time span since the recognition of erosion as a specific damage 
mode, little advance has been made in the understanding of the 
process. The coming increase in the transport of solids by slurry 
pipelines most certainly will be accompanied by concern for the 
effects of erosion on the life of pipelines and accessory equipment. In 
this paper, we review the current understanding of erosion of ductile 
materials and consider the fluid dynamic aspects of erosion which 
might be specific to slurry flow. 


COMBUSTION 
REFER ALSO TO CITATION(S) 90, 95, 120, 711, 717, 1141, 1669 


34 (ANL—79-22, pp 66-86) Utilization of coal. Jun 1979. 
In Chemical Engineering Division research highlights, 1978. 
Atmospheric pressure fuidized-bed combustion (FBC) has 

been judged as ready for commercialization. Regeneration of sulfat- 
ed limestone (SO2 sorbent) and the enhancement of limestone reac- 
tivity were studied. Flue gas cleaning and FBC corrosion were also 
investigated. A combustion was designed. Kinetics of underground 
coal gasification were studied. Other programs for increased coal 
utilization are also reported on. (DLC) 
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35 (CONF-780213—14) Technical aspects of coal-oil mixture 
combustion. Freedman, S.I.; Foster, C.B.; Jamgochian, E.M. (De- 
partment of Energy, Washington, DC (USA). Div. of Power Sys- 
tems). Feb 1978. 16p. Dep. NTIS, PC A02/MF AOl1. 

From 107. AIME meeting; Denver, CO, USA (26 Feb 1978). 

Coal-oil mixture (COM) combustion technology is regarded 
by the Department of energy as near term, and potentially applicable 
to existing utility and industrial steam generators, and for injection 
into blast furnaces. From work done previously, it has been estab- 
lished that COM can be existing boilers and blast furnaces. There- 
fore, the issues being addressed by the current DOE program are: (1) 
determination of best available technology to achieve environmen- 
tally-acceptable long-term reliable operation, and (2) determination 
of applications for which COM can be utilized economically. Some 
of the technological options have begun to be determined by pro- 
jects already under way. However, many projects are still in the 
early stages of development. 


36 (FE—2489-41) Development of combustion data to utilize 
low-Btu gases as industrial process fuels. Project 61004 special report 
No. 7. Premix tunnel burner. Waibei, R.T.; Fleming, E.S. (Institute of 
Gas Technology, Chicago, IL (USA)). May 1979. Contract EX-76- 
C-01-2489. 41p. Dep. NTIS, PC A03/MF AOl. 

Data were gathered to determine the performance of a 
premix tunnel burner when retrofit with three low-Btu fuel gases. 
The burner was fired on the IGT pilot-scale test furnace with a load 
simulating one zone of a continuous melting pot or one instant 
during the heat-up of a batch melter. The low-Btu fuel gases used for 
these combustion trials were Koppers-Totzek oxygen, Wellman- 
Galusha air, and Winkler air. All of the low-Btu fuel gases exhibited 
stable flames when directly retrofit on the burner except Winkler air, 
which required a pilot flame to prevent blowoff. Koppers-Totzek 
oxygen gave a thermal efficiency somewhat greater than that for 
natural gas, while both Wellman-Galusha and Winkler air fuel gases 
were significantly lower. All of these fuel gases had flame lengths 
that were longer than that for natural gas. 


37 (FE—2744-T2) Combustion of methanol coal slurries in 
the in resonator. Final report, August 15, 1977-March 15, 
1979. Kranc, S.C. (University of South Florida, Tampa (USA). Coll. 
of Engineering). Mar 1979. Contract EF-77-G-01-2744. 3lp. Dep. 
NTIS, PC A03/MF AOl1. 

A series of experiments were conducted to determine the 
combustion characteristics of mixtures of finely pulverized coal 
suspended in methanol. Such mixtures could be attractive alternate 
fuels since the advantages of methanol combustion are retained while 
raising the heating value on a mass basis. A second major aspect of 
this study was concerned with the development and application of 
the Hartmann atomizer to deliver the fuel. This is an air atomizer 
which produces intense gas pulsations that help to disrupt and 
disperse the fuel. Fuel mixtures using several coal types were tested. 
The fuels were burned in the wake of a disk baffle incorporating the 
atomizer and located in a water jacketed flame tube. Measurements 
of heat deposited in the water jacket and exhaust gas were made. 
Analysis of the data indicates that the coal suspensions compare 
favorably to pure methanol under test conditions. 


38 (FE—2762-5) Formation and control of fuel-nitrogen pol- 
lutants in catalytic combustion of coal-derived gases. Quarterly techni- 

progress report, June 15 to September 15, 1978. Bracco, F.V.; 
Bruno, C.; Kim, B.; Santavicca, D.A.; Semler, J.H.; Walsh, P.M. 
(Princeton Univ., NJ (USA). Dept. of Mechanical and Aerospace 
Engineering). 1 Oct 1978. Contract EF-77-S-01-2762. 27p. Dep. 
NTIS, PC A03/MF AOl1. 

The objective of this program is to collect detailed data 
within a honeycomb catalyst for the development and testing of a 
two-dimensional model, and to further current understanding of the 
fundamental sub-processes which control catalytic combustion. Re- 
sults of a preliminary study are presented on the combustion of CO/ 
air in a Pt/AlkOs;/Cordierite honeycomb catalyst. The test condi- 
tions were: inlet temperature, 700 +- ; inlet pressure, 109 +- 4 kPa; 
reference velocity, 5 to 31 m/s; CO/air equivalence ratio, 0.15 to 
0.30; and H2O concentration, 1.1 to 3.7 mol %. Efforts were made to 
obtain uniform profiles of temperature, velocity, and CO concentra- 
tion across the inlet gas stream. Temperature and concentration are 
uniform within +-1%, but velocity only within +-10%. The philos- 
ophy of the program is that a detailed model of the catalytic 
combustor is necessary to be able to draw consistent conclusions 
from the experimental data. Since our model has not yet been 
adequately developed, the following conclusions from the experi- 
ment alone are only indicative. Unburned CO at the catalyst outlet 
can be independent of equivalence ratio in a transitional regime 
between mass transfer control and homogeneous reaction domina- 
tion. A relative maximum or shoulder is observed in the substrate 
temperature near the inlet. Substrate temperature is insensitive to 
reference velocity at fixed equivalence ratio. Estimates of the rate 
coefficients for CO oxidation in the catalytic combusiv. casmuuos 
showed sae agreement of the activation energy with published 
data for homogeneous CO oxidation, indicating that the reaction in 
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the exhaust is not catalyzed by long-lived species generated solely by 
the catalyst. 


39 (GA-A—15540) Combustion of carbon fines by above-bed 
recycle in an atmospheric fluidized bed burner. Rickman, W.S. (Gen- 
eral Atomic Co., San Diego, CA (USA)). Aug 1979. Contract AT03- 
76SF71053. 18p. (CONF-791108—4). Dep. NTIS, PC A02/MF AOI. 

From 72. AICHE meeting; San Francisco, CA, USA (25 Nov 
1979). 

Fluidized bed combustion studies have resulted in the devel- 
opmen: of a burner with 99.98% carbon utilization efficiency. This 
was made possible partly by use of a fines burning modeling tech- 
nique that predicts burning efficiencies as a function of process 
parameters. A shrinking sphere reaction model was used in conjunc- 
tion with empirical combustion kinetics data, actual particle size 
distribution, and gas environment variables such as temperature, 
pressure, and composition to determine required recycle rates for 
complete combustion. The fines burning model was verified on a 
0.40-m (16-in.) diameter atmospheric burner operated at 1.1-m/s (3.6- 
ft/s) superficial velocity at 900°C (1650°F). During a 50-h test, burn 
rates of over 60 kg/h (130 Ib/h) were attained. Carbon fines genera- 
tion amounted to over 30% of the feed [which was sized to -5 mm (- 
3/16 in.) ring size], but the final carbon inventory was less than 0.5 
kg (1 Ib) upon completion of the test. Fines recycle rates during the 
test averaged 7 kg/min (15 lb/min); the fines combustion model had 
predicted a required recycle rate of 8 kg/min (17 Ib/min). This close 
correlation lends a good measure of credibility to the techniques 
used in analyzing fine carbon combustion characteristics. This tech- 
nique was also used to analyze coal fines combustion by recycle to 
the fluid bed. Reasonable recycle rates are predicted for lower bed 
fines injection. 


40 Regeneration of sulfated dolomite by reductive decomposi- 
tion with coal in a fluidized bed reactor. Montagna, J.C.; Swift, W.M.; 
Smith, G.W.; Vogel, G.J.; Jonke, A.A. (Argonne National Lab., IL). 
AIChE Symp. Ser.; 176: No. 74, 203-211(1978). 

Fluidized bed combustion of coal, which is a method of 
generating electric power and/or steam from high-sulfur coals, 
easily meets emission standards for oxides of sulfur and nitrogen. 
The fluidized bed material (sorbent) reacts with the released sulfur 
and forms CaSO,. Natural stones (limestone and dolomite) are 
receiving the greatest consideration as the sulfur-accepting sorbent. 
The feasibility of regenerating (desulfurizing) the sorbent for recycle 
to lessen the potentially large waste disposal problem is being 
investigated. Sulfated dolomite from a coal-fired bed combustion 
process has been regenerated by reductive decomposition with coal 
in a 10.8-cm-ID fluidized bed reactor. The effects of solids residence 
time (7 to 35 min), regeneration temperature (1000 to 1100°C), and 
pressure (115 to 153 kPa) on the extent of CaO regeneration and on 
the SO2 concentration in the off gas have been investigated. The 
extent of regeneration = at higher temperatures and longer 
solids residence times. The SO. concentration in the flue gas in- 
creased at higher temperatures, shorter solids residence times, and 
lower pressure. The results have been utilized in a heat- and mass- 
balance-constrained model to formulate a basis for preliminary proc- 
ess evaluation. Also, it has been found that for three utilization 
cycles (combustion/regeneration cycles) the reactivity of the dolo- 
mite remained at acceptable levels. 


MARKETING AND ECONOMICS 
REFER ALSO TO CITATION(S) 1190 


41 (CONF-790964—1) Market for coal as an energy source 
in industry. Fox, E.C. (Oak Ridge National Lab., TN (USA)). 1979. 
Contract W-7405-ENG-26. 24p. Dep. NTIS, PC A02/MF AOI. 

From Coal marketing day 1980 conference; Pittsburgh, PA, 
USA (17 Sep 1979). 

For the near term, a large conversion of industry from gas 
and oil to coal does not appear to be forthcoming. The lack of 
substantial economic incentives, large investments, and uncertain 
environmental policies lead many industries to postpone their deci- 
sions related to coal. Meeting ambient air quality regulations is 
viewed as one of the most important issues and one that seriously 
restricts the market for direct coal combustion. Synthetic fuels from 
coal must compete directly with oil and gas. At the present time, the 
price that would be required for these synthetics to cover their cost 
would not compete with their natural counterparts. However, in an 
environment where oil and gas is banned to industry, either by 
supply or government decree, the market for synthetic fuels is 
substantial. With synthetic fuel prices at an equivalent of 50$/bbl 
(1979), about 40% of the existing industrial boiler capacity could 
jesuey vasmang oymiicas fuels rather than building new coal facili- 
ties. Although this analysis was derived for industrial boilers, similar 
conclusions can be drawn for the process heat market 
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HEALTH AND SAFETY 
REFER ALSO TO CITATION(S) 1739, 1740, 1741, 1742, 1743, 1919 


42 (CONF-790917—8) Developments in industrial hygiene 

instrumentation. Gammage, R.B. (Oak Ridge National Lab., TN 

rag 1979. Contract W-7405-ENG-26. 4p. Dep. NTIS, PC A02/ 
AOl. 

From American Chemical Society national meeting; Wash- 
ington, DC, USA (10 Sep 1979). 

Contact with oils and tars presents potential skin and lung 
cancer hazards to workers involved in the production, transporta- 
tion, or end use of synthetic fossil fuels. The principal group of 
carcinogen containing chemical compounds is the polynuclear aro- 
matic (PNA) hydrocarbons. Skin contamination is difficult to avoid 
during maintenance or handling operations. The vapors of the more 
volatile aromatic components in oils can be inhaled easily. The 
industrial hygienist has few tools at his disposal for measuring either 
the build-up of hazardous concentrations, the extent of an exposure, 
or the effectiveness of decontamination. Three types of instrumenta- 
tion are being developed at the Oak Ridge National Laboratory to 
improve the degree of occupational health control available to an 
industrial hygienist. Each relies on the ability of PNA hydrocarbons 
to absorb and fluoresce in the ultraviolet-visible range of wave- 
lengths. The instruments include a spill spatter, a lightpipe luminos- 
cope, and a uv absorption spectrometer. 


REGULATIONS 
REFER ALSO TO CITATION(S) 1190 


43 (ANL/EES-TM—47) Methods of eliminating potential 
socioeconomic constraints on near-term coal-energy development. San- 
tini, D.J.; Stenehjem, E.J.; Meguire, P. (Argonne National Lab., IL 
(USA)). Apr 1978. Contract W-31-109-ENG-38. 90p. Dep. NTIS, 
PC A05/MF AOI. 

Various possible socioeconomic constraints on increased coal- 
energy development are considered: those on coal mining alone and 
those on the use of coal-fueled electricity or gasified coal for space 
heating. It is found that socioeconomic constraints on coal develop- 
ment should be more serious in sparsely populated areas, since such 
areas are subject to the greatest negative impact. Therefore, the 
elimination or mitigation of such constraints should be relatively 
more important in future coal development because of the concen- 
tration of such development in the sparsely-populated western US. 
Three methods of eliminating or reducing constraints are examined. 
First, at the national and regional level, appropriate selection of 
technologies is emphasized. In the southern US, coal-electric heating 
is desirable, whereas in the northern US coal gasification may now 
be desirable and certainly will be desirable in the future. Second, at 
the local level, the length of construction and siting of plants and 
mines may be varied. That is, under specified conditions, construc- 
tion delay, mine-mouth siting, dispersion of coal mines, and siting in 
more populous counties may be useful techniques for reducing 
constraints. Third, when technology, timing and location have been 
decided on, some method of financing is needed to satisfy increased 
demands for public services. Several financing methods are exam- 
ined, and a head tax or intergovernmental transfers from state or 
federal to local levels are rated as most desirable 


PETROLEUM 


at (CONF-790805—P2, pp J.3.1-J.3.4) Information retrieval 
for the petroleum production industry. Martinez, S.J.; Bailey, J.A. 
(Univ. of Tulsa, OK). 1979. 

From DOE symposium on enhanced oil and gas recovery and 
improved drilling technology; Tulsa, OK, USA (22 Aug 1979). 

The information needs of the exploration, development and 
production segments of the petroleum industry are being satisfied by 
the Information Services Division of The University of Tulsa. The 
Petroleum Abstracts Bulletin, published weekly, provides current 
awareness of technical articles and patents published in this area of 
technology, with more than 600 publications being continuously 
reviewed and pertinent documents selected for abstracting and in- 
dexing. Retrospective information retrieval of past publications can 
be accomplished by printed Alphabetic Subject Indexes and micro- 
filmed Dual Dictionary Coordinate Indexes, or by computer search- 
ing of a periodically updated Master Record Tape. Approximately 
15,000 new citations are generated each year, and the entire comput- 
erized data file, from 1965 to the prese..., 
citations. This data bank is currently maintained by the System 
Development Corporation in Santa Monica. California and is search. 
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able over the Tymshare network by means of the ORBIT IV 
information retrieval program. The segment of the file pertaining to 
enhanced petroleum recovery is being prepared for inclusion in the 
DOE Recon system, and will include machine-readable abstracts for 
on-line retrieval. 


45 (CONF-790805—P2, pp J.6.1-J.6.7) Petroleum Data 
System: scope and applications. Tracy, P. (Univ. of Oklahoma, 
Norman). 1979. 

From DOE symposium on enhanced oil and gas recovery and 
improved drilling technology; Tulsa, OK, USA (22 Aug 1979). 

The Petroleum Data System (PDS) is a comprehensive com- 
puter base of petroleum information. The data are maintained by the 
University of Oklahoma, under contract to the United States Geo- 
logical Survey. The data are made available to the public through 
the Freedom of Information Act. The data bases contain information 
on over 80,000 oil and gas fields in the United States and Canada. 
Information on PDS includes the name of the field and pool, 
location, annual, and cumulative production, lithology, and various 
geological and engineering data, such as lithology, trap types, reser- 
voir temperature, porosity, permeability, and pressure. PDS is the 
only large computerized data base containing reservoir parameters. 
As such, the data are being used extensively on various types of 
enhanced recovery projects. Furthermore, additional data derived 
from many of these projects is being released to PDS. 


46 Method for preventing the adherence of oil to surfaces. 
Titus, P.E. (to Shell Oil Co.). US Patent 4,160,063. 3 Jul 1979. Filed 
date 12 May 1977. 6p. 

A method for preventing the adherence of oil to sucker rods 
or other surfaces in oil wells, comprises coating the surfaces contact- 
ing the oil with a film of a polymer that prevents or reduces oil 
adherence. Among materials effective in reducing oil adherence is an 
oleophobic film formed by complexing carboxymethylcellulose with 
salts of polyvalent metals such as aluminum, chromium and iron. 
Other applications are in tanks or vessels, and in oil spill cleanup 
equipment. 


RESERVES 


47 (DOE/EIA—0184/14) Nigeria: an assessment of crude oil 
potential. Analysis report AR/IA/79-38. Dietzman, W.D.; Wood, 
J.H.; Weigel, H.S. (Department of Energy, Dallas, TX (USA). 
Energy Information Administration). 31 Jul 1979. 3lp. Dep. NTIS, 
PC A03/MF AOl. 

As of January 1, 1976, there were 169 known fields that 
originally contained 44.2 billion bbl of oil and had an estimated 
remaining proved reserve of 12.3 billion bbl. In 1978, proved re- 
serves were reported to be 12.6 billion bbl. Cumulative production 
to January 1, 1978, was 6.1 billion bbl for a total ultimate oil 
recovery of 18.7 billion bb! from known fields. The USGS estimated 
that undiscovered original oil in place at the 5 and 95% probability 
levels were 65 and 5 billion bbl, respectively, with a mean value of 
24 billion bbl at the 38% probability level. It is estimated that 35% of 
this undiscovered oil could be recovered. Using the mean value of 
8.4 billion bbl of undiscovered recoverable oil results in an estimated 
total ultimate recovery of 27.1 billion bbl. From this resource base it 
is estimated that Nigeria could produce at a rate as high as 3.3 
million bbI/d which might occur as early as 1984, providing there 
are no political or oil market restraints and there is a continuing 
successful exploration and development program in the country. 
Also, Nigeria could sustain 2 million bbl/d (MM ) production 
to 1996, 2.5 MM bopd to 1991, or 3 MM bopd to 1987 under the 
stated conditions. 


GEOLOGY AND EXPLORATION 


48 Petroleum exploration economics and risk evaluation. Ba- 
kersfield, CA; San Joaquin Geological Society (1978). 64p. (NP— 


The text from a short course on petroleum exploration eco- 
nomics and risk analysis is presented. Sessions were held on: explora- 
tion profitability criteria; decision criteria which account for risk; 
basic definitions of probability and statistics; exploration risk analysis 
methods; and decision tree analysis. 


DRILLING AND PRODUCTION 
REFER ALSO TO CITATION(S) 134, 135, 136, 139 


oe “~~~ =""5-10) Assessment of an pow increased oil 
production by polymer-waterflood in northern and southern mid-conti- 
nent oil fields. Final report. Pease. RW: Durham EN: Watson 
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J.A. (Gruy Federal, Inc., Houston, TX (USA)). Sep 1979. Contract 
EW-78-C-19-0026. 125p. Dep. NTIS, PC A06/MF AO1. 

A conventional waterflood in the North Stanley Field, Osage 
County, Oklahoma, nearing the economic limit, was modified by 
substituting an aqueous solution of polyacrylamides for brine as the 
intected fluid. Remedial operations on existing facilities were per- 
formed before polymer injection began. Positive oil production 
response was achieved from this 1000-acre project, a maximum EOR 
production rate of about 200 barrels per day being achieved within 
1-1/2 years after the start of polymer injection. Based on perform- 
ance to January 1979, ultimate EOR recovery is estimated at 500,000 
barrels. 


50 (CONF-781110—17) Relation of phase behavior to inter- 
facial tensions in mixed surfactant systems. Franses, E.I.; Puig, J.E.; 
Davis, H.T.; Miller, W.G.; Scriven, L.E. (Minnesota Univ., Minne- 
apolis (USA)). 1978. Contract EW-78-S-19-0007. 30p. Dep. NTIS, 
PC A03/MF AOI. 

From 71. meeting of the AICHE; Miami, FL, USA (12 Nov 
1978). 

The phase behavior and tension behavior of a model surfac- 
tant mixture (sodium 8-phenyl-n-hexadecyl-p-sulfonate and sodium 
dodecyl! sulfate (SDS)) are reported on. The main objective of the 
study was to determine whether or not micelles are related to the 
ultralow tensions that are observed. Results of the study indicate that 
micelles are not related to the ultralow tension state. Their presence 
can merely change the amount of dispersed liquid crystal. Increasing 
activity of SDS in water, and not total concentration or total weight 
ratio, appears to be related to low tensions. All evidence leads to the 
conclusion that the SDS enters the hydrated liquid crystals in the 
aqueous suspension, and the liquid crystalline middle phase which 
forms with added decane. 


51 (CONF-790805—P1) Fifth DOE symposium on enhanced 
oil & gas recovery & improved drilling technology. Volume 1. Oil. 
Linville, B. (ed.). (Department of Energy, Bartlesville, OK (USA). 
Bartlesville Energy Technology Center). 1979. Contract EF-77-C- 
02-4336. 402p. Dep. NTIS, PC A18/MF AOl1. 

From DOE symposium on enhanced oil and gas recovery and 
improved drilling technology; Tulsa, OK, USA (22 Aug 1979). 

Volume | contains papers from four sessions: surfactant- 
polymer field projects; surfactant-polymer research; alkaline flood- 
ing; and polymer flooding. Individual papers were processed. 


52 (CONF-790805—P1, pp A.1.1-A.16) Progress report for 
the El Dorado Micellar-Polymer Project, El Dorado, Kansas. Miller, 
R.J. (Cities Services Co., Wichita, KS); Rosenwald, G.W. 1979. 

From DOE symposium on enhanced oil and gas recovery and 
improved drilling «echnology; Tulsa, OK, USA (22 Aug 1979). 

The El Dorado Micellar-Polymer Demonstration Project is a 
cooperative venture between Cities Service Company and the 
United States Department of Energy. The major field operations 
during the year ending in March 1979, included completing injection 
of micellar fluids in the north pattern, initiating injection of polymer 
solution in the north pattern, running additional induction logs in 
observation wells, starting injection of polymer solution in the south 
pattern, and drilling a new observation well in the south pattern. The 
primary laboratory work during the twelve-month period has in- 
cluded evaluating compositions of the surfactant solutions, determin- 
ing the salinity for the north pattern polymer drive, monitoring 
injected fluid quality, analyzing fluids from production and observa- 
tion wells, measuring pressures in the monitoring wells, monitoring 
reservoir performance and calculating flood fronts, forecasting reser- 
voir performance, and providing support for field-related activities. 
A tracer program was also developed to use in the last part of the 
north-pattern surfactant slug and the first part of the mobility control 
slugs in both the north and the south patterns. 


53 (CONF-790805—P1, pp A.2.1-A.2.17) North Burbank 
tertiary recovery pilot test: fourth year status report. Kleinschmidt, 
R.F.; Trantham, J.C.; Glinsmann, G.R.; Dickinson, W.R. (Phillips 
Petroleum Co., Bartlesville, OK). 1979. 

From DOE symposium on enhanced oil and gas recovery and 
improved drilling technology; Tulsa, OK, USA (22 Aug 1979). 

In August 1976 a surfactant slug was injected into the North 
Burbank tertiary pilot test, followed by a graded polymer solution 
until January 1978. A subsequent injection of fresh water has contin- 
ued while a program of reservoir management has been undertaken 
to stabilize well performance. Efforts have been made to increase 
total fluid production by increasing injection rates, selected well 
stimulation and control of fractures. Significant fractures were locat- 
ed with chemical tracers and sweep patterns were improved with 
gelled-polymer treatments. The northwestward drift of fluids was 
arrested to improve the productivity of the south row of wells. Total 
oil production peaked at 280 B/D in May 1978. It slowly declined to 
about 225 B/D early in 1979 and has stabilized at about 230 B/D. 
Details of various well treatments will be given, together with their 
effect on oil production and water-oil ratios. 
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54 (CONF-790805—P1, pp A.4.1-A.4.22) Micellar-polymer 
oil recovery demonstration in ihe Bell Creek Field, Montana. Gold- 
burg, A.; Stevens, P. (Gary Energy Corp., Englewood, CO). 1979. 

From DOE symposium on enhanced oil and gas recovery and 
improved drilling technology; Tulsa, OK, USA (22 Aug 1979). 

Gary Energy Corporation is conducting a DOE Demonstra- 
tion Pilot to determine whether micellar-polymer waterflooding is 
an economically feasible technique for enhanced oil recovery at the 
Bell Creek Field, Powder River County, in southeastern Montana. 
The pilot is a contained 40-acre 5-spot embedded in a representative 
watered-out portion of the field. The net pay is sandstone with 
average properties: thickness, 6.4 ft, porosity, 29%, permeability (air) 
1050 md, and water TDS of 4000 ppM. The pilot area inter-well oil 
saturation after waterflood available for tertiary recovery is present- 
ly evaluated at 28%; and the overall micellar-polymer recovery is 
estimated at 47%. During the third contract year (July 1978 to July 
1979), site development continued and included: conclusion of the 
radioactive tracer survey, completion of the Bell Creek core analysis 
by Core Laboratories, injection well shut-in and two-rate tests to 
determine the probable extent of the geologic anomaly and better 
determine its proximity to injection well MPP-3, completion of the 
simulation work by INTERCOMP for the three major phases of the 
project, and continued production monitoring. Preflush injection 
was initiated and completed and the Soluble Oil/Micellar Water 
injection is now in progress. Other major efforts for the year 
included: winterizing the plant and storage facilities, and completion 
of the fresh water pipeline to the plant site. 


55 (CONF-790805—-P1, pp A.5.1-A.5.13) Big Muddy low- 
tension flood process demonstration project. Ferrell, H.H. (Continen- 
tal Oil Co., Ponca City, OK); Davis, J.G. 1979. 

From DOE symposium on enhanced oil and gas recovery and 
improved drilling technology; Tulsa, OK, USA (22 Aug 1979). 

Continental Oil Company will conduct a low-tension flood 
demonstration project in the Big Muddy field near Casper, Wyo- 
ming. A description of formation evaluation testing and the geologic 
study leading to site selection as well as objectives and goals for the 
demonstration project were discussed at the 1978 symposium. This 
paper updates the project status, discusses results of core analysis 
and logging from the new wells and discusses laboratory work 
leading to selection of polyacrylamide for mobility control. Design 
of facilities to hydrate, dilute and filter the polymer to insure guod 
injectability and to minimize loss of viscosity from mechanical and 
chemical degradation is also discussed. 


56 (CONF-790805—P1, pp A.6.1-A.6.29) Micellar-polymer 
joint demonstration project, Wilmington Field, California (covering 
period June 1978 through April 1979). Staub, H.L. (Dept. of Oil 
Properties, Long Beach, CA); Hause, W.R. 1979. 
From DOE symposium on enhanced oii and gas recovery and 
improved drilling technology; Tulsa, OK, USA (22 Aug 1979) 
he micellar-polymer demonstration project being conducted 
in the HXa Sand of Wilmington Field is behind schedule. The 
laboratory sample of the cosurfactant used in design of the successful 
micellar-slug formulation - upon which the decision was made to 
proceed with the injection phase of the project - apparently was not 
representative of the plant product. The cosurfactant received from 
the manufacturer's plant was blended with the other components of 
the final design slug and core-flood tested. The results of these latter 
core floods were unsatisfactory - recovery efficiencies much lower 
than those achieved using the laboratory sample cosurfactant final 
design slug. Nearly six months of reformulating and additional core 
testing were required to finally achieve satisfactory laboratory re- 
sults. This paper describes in some detail problems encountered in 
finally overcoming the technical difficulties in redesigning a micellar 
slug in which the precise sulfonate component has been prescribed. 
Other laboratory tests were performed to optimize the polymer 
buffer for size and concentration from which bids by different 
manufacturers could be analyzed and the most cost-effective poly- 
mer could be selected. After the slug problem had been resolved, 
project timing again slipped due to inability to obtain a commitment 
for a steady supply of diesel fuel required for slug formulation. All 
surface facilities have been installed. The project production and 
injection wells are completed and in operation. Mechanically, the 
system is completely ready to start micellar injection operations. 
Other reservoir and reservoir fluid problems have been encountered 
in production and injection operations during the pre-flush period. 
These difficulties are being resolved. 


57 (CONF-790805—P1, pp A.7.1-A.7.10) Current and pro- 
jected performance for DOE's micellar-polymer project in Northeast 
Oklahoma. Thomas, R.D.; Walker, C.J.; Burtch, F.W. (Dept. of 
Energy, Bartlesville, OK). 1979 

From DOE symposium on enhanced oil and gas recovery and 
improved drilling technology; Tulsa, OK, USA (22 Aug 1979). 

The DOE micellar-polymer flood demonstration project in 
the Delaware-Childers field near Nowata, Oklahoma, is nearing the 
end of the polymer-injection phase. Simulation studies using 
Intercomp’s Chemical Flood Model indicate that tertiary oil recov- 
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ery from the oil-wet Bartlesville sandstone cores should be closer to 
30 percent than 50 percent previously reported. From these studies, 
we also predict that production from the 2 1/2-acre inverted five- 
spot should increase gradually over 1978 and early 1979 from about 
4 STBO/day (2% oil cut) to a peak rate of 8 or 9 STOB/day (4% oil 
cut). Oil production appeared to be increasing in the fall of 1978, but 
field problems have masked any sustained production increases. 
Surfactant and polymer production were predicted to occur with 
increasing oil production. Only polymer has been detected at two of 
the production wells. Laboratory studies are being conducted to 
provide additional data for analyzing the results from the field test. 
Special well-production tests were conducted to define the pattern 
formed by injected fluids; however, results were so erratic that no 
definite conclusions could be drawn. Further production tests will be 
run as soon as production can be stabilized at a reasonable rate. 


58 (CONF-790805—P1, pp B.1.1-B.1.15) Interfacial effects 
in the recovery of residual oil by displacement. Slattery, J.C. (North- 
western Univ., Evanston, IL). 1979. 

From DOE symposium on enhanced oil and gas recovery and 
improved drilling technology; Tulsa, OK, USA (22 Aug 1979). 

Our eventual goal is to determine the effects of the interfacial 
viscosities, of interfacial tension, of advancing contact angle, and of 
receding contact angle upon the relative permeability and capillary 
pressure functions. During this past year, we have had two immedi- 
ate objectives. We have been actively pursuing three separate analy- 
ses for displacement in sngle pores. Results are reported for one of 
these analyses together with an evaluation of available experimental 
data. As previously predicted, the interfacial viscosities may play a 
major role in displacement, once the interfacial tension has been 
reduced below the critical value required for movement. We have 
made significant progress during this past year with three different 
interfacial viscometers, two of which are appropriate for use with 
liquid-liquid interfaces. 


59 (CONF-790805—P1, pp B.2.1-B.2.16) Ultralow interfacial 
tension, phase behavior and oil recovery. Lipow, A.; Bourrel, M.; 
Schechter, R.S.; Wade, W.H. (Univ. of Texas, Austin). 1979. 

From DOE symposium on enhanced oil and gas recovery and 
improved drilling technology; Tulsa, OK, USA (22 Aug 1979). 

It has been established that ultralow interfacial tension is 
needed for enhanced oil recovery beyond that possible by water- 
flooding. Furthermore, it is also now understood that low tensions 
occur when the surfactant/oil/brine system has been formulated so 
that middle phases occur. For a given crude oil-brine system (given 
reservoir) there are many different combinations of surfactant and 
cosurfactant type and concentration which will exhibit middle 
phases. The question which remains to be answered is which of the 
possible surfactant systems is best. That is the question addressed in 
this report. The design of the optimum chemical slug must, of 
course, take into account a large number of factors including surfac- 
tant retention, mobility, polymer-surfactant compatibility and above 
all, cost. Here we shall focus on two factors: ultralow interfacial 
tension and solubilization. Extensive measurements show that the 
interfacial tension is a function of salinity, cosurfactant type and 
concentration, surfactant molecular structure and oil composition. It 
is furthermore shown that each surfactant exhibits a global minimum 
in interfacial tension. Thus, a given surfactant will be more effective 
when used in certain reservoirs having a certain salinity and oil than 
in others even though the surfactant system has been optimized in 
each case. In addition, it is also desirable that miscibility be main- 
tained between the chemical slug and the reservoir fluids as long as 
possible. This means that the height of the multiphase region on a 
ternary diagram depicting the phase behavior of the system be 
minimized. A study has been done that shows the surfactant concen- 
tration (height) at optimum salinity, H*, can be minimized, and that 
when the height is a minimum, so is the interfacial tension. The 
effect of alcohol, oil, and surfactant type on H* is reported. 


60 (CONF-790805—P1, pp B.3.1-B.3.10) Some basic studies 
of petroleum sulfonate and pure surfactant systems. Benton, W.J.; 
Natoli, J.; Mukherjee, S.; Qutubuddin, S.; -- C.A.; Fort, T. Jr. 
(Carnegie-Mellor -Mellon Univ., Pittsburgh, PA). 1979 
rom DOE symposium on enhanced oil and gas recovery and 
improved drilling technology; Tulsa, OK, USA (22 Aug 1979). 
Aqueous solutions of some petroleum sulfonates and two 
well-characterized surfactants (Texas-1 and sodium dodecyl sulfate) 
were studied with the polarizing microscope and with the polarized 
light screening (PLS) technique, a new method we have developed 
for rapidly determining solution structure. There is a basic pattern of 
structure variation seen in all systems although some differences in 
detailed behavior exist. In general, both well-characterized surfac- 
tants behave in much the same way as petroleum sulfonates and thus 
appear to be good model systems. The PLS technique proved useful 
in locating the low tension regions for the well-characterized surfac- 
tant systems. The ultracentrifuge has been used to study microemul- 
sion phases in systems containing some conventional petroleum 
sulfonates. Among other things, the results shed some light on 
anomalous behavior of one sulfonate, Mahogany AA, which was 
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previously reported by others. An initial theory for predicting drop 
size in microemulsions has been developed. It indicates that drops 
will become too small and ultralow tensions will be lost if too much 
alcohol and salt are included in the surfactant formulation. 


61 (CONF-790805—P1, pp B.4.1-B.4.10) Toward under- 
standing reservoir rock and therein. Davis, H.T,; Scriven, 
L.E. (Univ. of Minnesota, Minneapolis). 1979. 

From DOE symposium on enhanced oil and gas recovery and 
improved drilling technology; Tulsa, OK, USA (22 Aug 1979). 

This paper surveys part of the University of Minnesota basic 
energy science research in the program on Ultralow Interfacial 
Tension, Phase Behavior, and Chemical Flooding Processes for 
Improved Petroleum Recovery. A major finding of the Minnesota 
program is that pore connectivity, or topology, though heretofore 
overlooked is as important as pore geometry in determining the 
amount and distribution of residual oil, the saturation dependence 
and hysteresis of capillary pressure, the dependence of permeability 
on porosity, the nature of relative permeability variation with satura- 
tion and capillary number, and so on. It is now clear that pore 
connectivity, rock connectivity, and wall curvature are interrelated. 
The Voronoi construction for subdividing space meets the needs for 
precisely defined, computer-generated, random or merely irregular 
models of porous media and of distributions within of fluids, wetta- 
bility, conductivity, strength, etc. These models help focus the 
related experimental studies of pore structure, blob mechanics, wet- 
tability and film states, fluid distributions and permeabilities. 


62 (CONF-790805—P1, pp B.5.1-B.5.14) University of Flor- 
ida research program on surfactant-polymer oil recovery systems. 
Shah, D.O.; Walker, R.D. Jr.; O'Connell, J.P. (Univ. of Florida, 
Gainesville). 1979. 

From DOE symposium on enhanced oil and gas recovery and 
improved drilling technology; Tulsa, OK, USA (22 Aug 1979). 

This program has as its principal objectives improvement in 
the understanding of the structure and properties of micellar/poly- 
mer injection fluids and of their behavior as they interact with brine, 
oil, and rock after injection. Research is being carried out in the 
following areas: (1) interfacial phenomena, (2) surfactant-polymer 
association and flow through porous media, (3) thermodynamics, 
and (4) rock/fluid interactions. More specifically, studies of the 
CMC of surfactants under various conditions, distribution of various 
components of a surfactant formulation between oil and aqueous 
phases, the structure of surfactant formulations, surfactant-polymer 
interactions and flow in porous media, the theory of solutions and of 
micellization, and of various surfactant loss processes including 
salting-out by indifferent electrolytes and partitioning to oil, precipi- 
tation by multivalent cations, and adsorption on rocks, clays, and the 
like are involved. 


63 (CONF-790805—P1, pp B.7.1-B.7.20) Coalescence char- 
acteristics of oil-water-surfactant ems important to enhanced oil 
recovery. Catalano, A.B.; Tong, C.H.; Flumerfelt, R.W. (Univ. of 
Houston, TX). 1979. 

From DOE symposium on enhanced oil and gas recovery and 
improved drilling technology; Tulsa, OK, USA (22 Aug 1979). 

Recent observations on the coalescence rates of several oil- 
water-surfactant systems are reported. The method employed in- 
volves droplet-droplet coalescence in an inclined spinning drop 
apparatus. In general, the results tend to support the film drainage 
analysis of Barber and Hartland with a range of mobile to rigid 
interfacial behavior being observed. With most systems the most 
rapid coalescence was observed in the neighborhood of their optimal 
salinity. This was particularly true for iso-octane-brine-surfactant 
systems where surface viscosity effects were observed to be relative- 
ly small. Crude oil systems can show somewhat different behavior 
and generally exhibit much larger coalescence times. 


64 (CONF-790805—P1, pp B.9.1-B.9.5) DOE in-house re- 
search on thermod of oil-recovery micellar systems. Noll, 
L.A.; Burchfield, T.E.; Good, W.D. (Dept. of Energy, Bartlesville, 
OK). 1979. 

From DOE symposium on enhanced oil and gas recovery and 
improved drilling technology; Tulsa, OK, USA (22 Aug 1979). 

The interaction of micellar solutions with solid surfaces is 
being studied calorimetrically. Silica gel, Berea, Cleveland, and 
Cottage Grove sandstones are the solids studied. The surface area of 
the solids is estimated by measurements of the enthalpy of adsorption 
of 1-butanol from toluene. The enthalpy of adsorption of sodium 
dodecylbenzene sulfonate and other surfactants from water and from 
toluene has been measured. An automatic data acquisition system is 
being developed for the mixing calorimeter. 


65 (CONF-790805—P1, pp B.11.1-B.11.8) Effect of enhanced 
oil recovery chemicals on crude refining. Malloy, T.P.; Brubaker, I. 
(UOP, Inc., Des Plaines, IL). 1979. 

From DOE symposium on enhanced oil and gas recovery and 
improved drilling technology; Tulsa, OK, USA (22 Aug 1979). 
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A contract between UOP, Inc. and the Department of 
Energy was executed on September 29, 1978 to study the refining 
processability of crude oils produced during the course of Enhanced 
Oil Recovery (EOR) operations via chemical (micellar) flooding. 
Preliminary work described in this paper centers on the development 
of analytical procedures for the quantitative determination of surfac- 
tants in EOR crude and synthetic crude blends. Four synthetic 
blends of crude oil and surfactant plus one EOR crude oil from an 
observation well were subjected to Hempel atmospheric and vacuum 
distillation and the collected fractions analyzed for surfactant con- 
tent. Near quantitative recoveries of surfactant were found in four of 
the five blends with the active material present essentially only in the 
vacuum resid. The fifth crude oil blend was only partially recovered, 
presumably due to decomposition of one of the surfactant compo- 
nents, an ethoxylated alcohol sulfate. 


66 (CONF-790805—P1, pp C.1.1-C.1.26) Monte Carlo simu- 
lation of the fate of oil ganglia during immiscible displacement in water 
wet granular porous media. Payatakes, A.C.; Ng, K.M.; Woodham, 
G. (Univ. of Houston, TX). 1979. 

From DOE symposium on enhanced oil and gas recovery and 
improved drilling technology; Tulsa, OK, USA (22 Aug 1979). 

The problem of immiscible displacement of oil ganglia arises 
in connection with oil bank formation and attrition during enhanced 
oil recovery with flooding. An improved stochastic simulation 
method is developed here, which enables prediction of the fate of 
solitary ganglia during immiscible displacement in water-wet uncon- 
solidated granular porous media. This method takes in account the 
local topology of the porous medium, the initial size, shape, and 
orientation of the oil ganglion, and the capillary number. For each 
ganglion size, hundreds of realizations are performed with random 
ganglia shapes for a 100 x 200 sandpack. These results are averaged 
to obiain probabilities of mobilization, breakup and stranding as 
functions of capillary number and ganglion size. Monte Carlo simula- 
tions show that mobilized oil ganglia tend to get elongated and to 
align themselves with the macroscopic flow direction. The effects of 
this slenderization tendency are also investigated. It is shown that 
the breakup coefficient remains virtually unaffected but that the 
stranding coefficient decreases markedly. The results from the soli- 
tary ganglion analysis can be used with the ganglia population 
balance equations developed in previous publications to study the 
dynamics of oil bank formation and attrition. 


67 (CONF-790805—P1, pp C.2.1-C.2.19) Mechanism of oil 
bank formation, coalescence in porous media and emulsion stability-I. 
Wasan, D.T.; Perl, J.; Milos, F. (Illinois Inst. of Tech., Chicago). 
1979. 

From DOE symposium on enhanced oil and gas recovery and 
improved drilling technology; Tulsa, OK, USA (22 Aug 1979). 

Observations on emulsion formation and its stability resulting 
from contacting crude oils with aqueous solutions of surfactant/ 
polymer and alkaline systems in flow through porous media are 
summarized. The laboratory experiments used four crude oils: 
Salem, Loudon, Huntington Beach, and Thums Long Beach; and 
five chemical recovery agents: Petrostep 420, TRS 10 to 80, Ortho- 
xylene sulfonate, sodium hydroxide, and orthosilicate. Capability 
was developed for measuring water saturation in cores during a 
flood, using the microwave spectroscopy technique. The emulsion 
stability was observed by drop-interface coalescence time, 
cinephotomicrographic observations of interdroplet coalescence, and 
phase separation. The effects of interfacial tension, interfacial viscos- 
ity and interfacial charge on coalescence behavior and emulsion 
stability and their subsequent effects on oil recovery efficiency by 
chemical flooding were studied. A theoretical analysis of thin liquid 
films associated with droplet coalescence was attempted which 
included the effects of interfacial tension, interfacial shear and dila- 
tional viscosities, their gradients, and elasticities on the rate of film 
drainage. 


68 (CONF-790805—P1, pp C.3.1-C.3.14) Caustic waterflood- 
ing demonstration project, Ranger Zone, Long Beach Unit, Wilming- 
ton Field, California (covering period May, 1978 through April 1979). 
Carmichael, J.D. (Dept. of Oil Properties, Long Beach, CA); Mayer, 
E.H.; Alpay, O.A.; Boyle, P.R. 1979. 

From DOE symposium on enhanced oil and gas recovery and 
improved drilling technology; Tulsa, OK, USA (22 Aug 1979). 

Core flood testing continued with encouraging results in the 
entrainment phase of the project using both caustic and orthosilicate 
with sodium chloride. These tests were preceded with a relatively 
large softened fresh water with sodium chloride preflush. When the 
preflush was reduced and the crude oil changed, the results deterio- 
rated. The entrapment phase of the pilot was abandoned because of 
continuing poor results with caustic alone. New testing procedures 
are to be tried in an attempt to quantify caustic consumption. 
Laboratory tests indicate no dehydration problems should be expect- 
ed by the mixing of crude oil and caustic-salt solutions. Other 
laboratory tests indicated the produced brine can be softened either 
by ion exchange resins or by alkali precipitation, with caustic pre- 
cipitation being the most cost effective. Reservoir history matching 
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and the waterflood prediction were completed using the reservoir 
simulator. This work indicated that almost twice the area of the 
confined pilot was being influenced by the eight injectors. All 
facilities for the softened fresh water with sodium chloride preflush 
were installed and in operation in January 1979. The alkali facilities 
are being delayed pending better definition of the type and concen- 
tration of chemicals to be used. Major well work in the pilot area 
consisted of four redrills and two workovers. 


69 (CONF-790805—P1, pp C.4.1-C.4.10) Improved oil recov- 
ery by alkaline flooding in the Huntington Beach Field. Weinbrandt, 
R.M. (AMINOIL USA, Inc., Huntington Beach, CA). 1979. 

From DOE symposium on enhanced oil and gas recovery and 
improved drilling technology; Tulsa, OK, USA (22 Aug 1979). 

The area where Aminoil USA is conducting a pilot test of the 
alkaline flooding process is in the Lower Main Zone of the Hunting- 
ton Beach Field. This area of the field was originally drilled in 1940 
and produced by primary until 1969 at which a pilot waterflood was 
initiated in Fault Block 22 and 23 using a single normal 5-spot 
pattern. Faulting provides partial isolation of these blocks from the 
rest of the field. Approximately two pore volumes of water have 
been injected into the 17,000 ac ft project area that is currently 
producing at a water-oil ratio of 28. The same fault block and 
pattern where the waterflood was pilot tested is being used for the 
alkaline flood pilot test program. Injection of the softened produced 
water preflush commenced in June 1978 at a 10,000 B/D rate into 
the four injection wells of the 5-spot pattern. All wells in the project 
area had either been redrilled or worked over prior to initiation of 
preflush injection resulting in excellent well performance. Operation 
of the surface facilities and softening plant has been routine over the 
year of preflush injection. Three months after start-up of preflush 
injection the oil rate in the project area increased from 370 B/D to 
500 B/D. The increase was due to return of uneconomic wells to 
production and to the excellent profiles in the project's injection 
wells. 


70 (CONF-790805—P1, pp C.5.1-C.5.23) Enhanced recovery 
with mobility and reactive tension agents. Radke, C.J.; Somerton, 
W.H. (Univ. of California, Berkeley). 1979. 

From DOE symposium on enhanced oil and gas recovery and 
improved drilling technology; Tulsa, OK, USA (22 Aug 1979). 

To establish and improve recovery efficiencies of acidic crude 
oils with alkaline agents this project includes studies on displacement 
dynamics, chemical transport, emulsion flow, and interfacial ten- 
sions. Displacement tests to date of Wilmington oil-field cores with 
alkali at reservoir temperature and rate show low tertiary oil recov- 
eries. Application of a simplified chemical oil displacement model 
for the caustic process reveals the importance of establishing mobil- 
ity control. Caustic movement in Wilmington reservoir sands is 
influenced by a reversible adsorption component and an irreversible 
dissolution contribution. The importance of each of these transport 
mechanisms for slug design is outlined. New cation exchange capac- 
ity data are presented for the Wilmington sands, and the use of this 
data to design effective preflush slugs is enunciated. Progress to date 
on modeling dilute stable emulsion flow in porous media with 
filtration theory is summarized. Extension of this theory to describe 
secondary emulsion flooding is described. 


71 (CONF-790805—P1, pp D.1.1-D.1.19) Polymer-improved 
waterflood in Storms Pool, White County, Illinois. Allen, M.; Castor, 
T.; Edwards, J.;Pitts, W.; Scriven, T. (Energy Resources Co., Inc., 
Cambridge, MA). 1979. 

From DOE symposium on enhanced oil and gas recovery and 
improved drilling technology; Tulsa, OK, USA (22 Aug 1979). 

Energy Resources Co. Inc. is conducting a pilot polymer 
flood of the Storms Pool, a sandstone reservoir in the Illinois Basin. 
During the past year progress was made in several areas, including 
reservoir analysis, site preparation, and polymer selection. The reser- 
voir analysis reveals significant heterogeneities in the producing sand 
and indicates that present oil saturation is approximately 40 percent. 
The wells in the pilot area lie outside the zone of a large gas cap and 
are undergoing workovers and selective deepening to improve injec- 
tivity. On the basis of detailec laboratory tests of sensitivity to shear, 
salts, and microbial attack, a polysaccharide has been chosen as the 
mobility control agent. Injection facilities have been designed and 
are being fabricated, and injection is scheduled to begin before the 
years’ end. 


72 (CONF-790805—P1, pp D.2.1-D.2.22) Coalinga polymer 
demonstration project. East Coalinga Field, Fresno County, California. 
Miron, R.L. (Shell Oil Co., Houston, TX); Peterson, J.E.; Killgore, 
T.L.; Shannon, M.T.; Bates, T.; Zemel, B.; Huston, C.K. 1979. 

From DOE symposium on enhanced oil and gas recovery and 
improved drilling technology; Tulsa, OK, USA (22 Aug 1979). 

Shell Oil Company, in conjunction with the Department of 
Energy, is conducting a field demonstration test of displacement 
mobility control. The test is designed to determine the relative 
merits of polymer flooding and waterflooding in a medium viscosity 
oil reservoir. The project area consists of four inverted five-spot 
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patterns in a multi-layered reservoir. The waterflood phase of the 
ss began in June 1976 and was completed in April 1978. 

‘olymer injection was commenced in May 1978. The injected poly- 
mer solution has remained within the specifications outlined in the 
Third Annual Report. However the injection rate of polymer has 
been substantially lower than anticipated. A stimulation program is 
underway in a selected injector to determine whether or not poly- 
mer injectivity can be improved. With the lower injection rates, oil 
production from the pilot has declined sharply and is currently 
below the estimated primary decline rate. Reservoir performance, 
observation wells, radioactive tracers, produced polymer concentra- 
tion, reservoir assessment, relative permeability, and polymer quality 
and shear sensitivity are discussed. 


73 (CONF-790805—P1, pp D.3.1-D.3.18) Assessment of po- 
tential increased oil production by polymer waterflood in Mid-Conti- 
nent oil fields. Pease, R.W.; Durham, E.N. (Gruy Federal, Inc. 
Houston, TX). 1979. 

From DOE symposium on enhanced oil and gas recovery and 
improved drilling technology; Tulsa, OK, USA (22 Aug 1979). 

The amount of incremental oil which could be produced in 
the Mid-Continent area by immediate widespread use of the polymer 
waterflood technique is estimated to be 80 to 100 million barrels. 
This represents 20 to 30 percent realization of the total amount of oil 
estimated recoverable by this process in all waterfloods in the region 
that has a current water oil ratio (WOR) less than 60 and allows for 
future extensions and additions. The approach to arriving at this 
estimate involved developing estimates of (1) ultimate waterflood 
recovery from candidate reservoirs based on regional statistics, (2) 
average relationship of polymer target to ultimate waterflood recov- 
ery, and (3) average polymer target recovery efficiency factors. 
Production statistics from 150 current waterflood projects in 64 
fields representing 30% of regional waterflood production, indicate 
the current average WOR is :n the range of 15 to 20. About 40% of 
the projected ultimate recovery from all of these projects will come 
from projects with a current water oil ratio of over 60. Because of 
this advanced state of depletion and the sensitivity of polymer 
incremental recovery potential to extent of prior waterflooding, we 
feel that the achievable target can be expected to diminish with time. 


74 (CONF-790805—P1, pp D.4.1-D.4.26) Synthesis, charac- 
terization and rheological behavior of model acrylamide random- and 
graft-copolymers for utilization in enhanced oil recovery. Hester, 
R.D.; McCormick, C.L.; Neidlinger, H.H.; Wildman, G.C. (Univ. of 
Southern Mississippi, Hattiesburg). 1979. 

From DOE symposium on enhanced oil and gas recovery and 
improved drilling technology; Tulsa, OK, USA (22 Aug 1979). 

Polyelectrolyte and non-polyelectrolyte acrylamide random 
copolymers and graft copolymers of dextran with acrylamide were 
synthesized to evaluate the effects of polymer composition and 
structure on viscosity modification and solution behavior in water 
and brine. Polymer solution rheological behavior and precipitation 
properties were measured and the implications of the results for 
polymer flooding are discussed. The polyelectrolyte acrylamide 
copolymers poly(acrylamide-co-sodium acrylate), poly(acrylamide- 
co-acrylic acid), and hydrolyzed polyacrylamide were used to study 
the effect of charge density and charge distribution. The non- 
polyelectrolyte acrylamide copolymers, N,N-dimethylacrylamide 
and N,N-diethylacrylamide, were prepared to study the effect of N- 
substituted monomers. Dextran-g-acrylamides were synthesized with 
two initiation systems - a highly controllable, but expensive Ceric 
ion/HNOs system and a commercially feasible Ferrous ion/H2O2 
system. Mechanistic and kinetic studies were conducted with macro- 
molecular characterization including use of a unique gel permeation 
chromatographic technique. Uncharged random- and graft-copo- 
lymers showed Newtonian behavior at low shear rates while the 
charged polymers showed pseudoplastic behavior. 


75 (CONF-790805—P1, pp D.5.1-D.5.23) Systematic study 
of factors influencing the flow of polymer solutions in porous media. 
Wang, F.H.L.; Duda, J.L.; Klaus, E.E.; Fan, S.K.; Ju, S.T. (Pennsyl- 
vania State Univ., University Park). 1979. 

From DOE symposium on enhanced oil and gas recovery and 
improved drilling technology; Tulsa, OK, USA (22 Aug 1979). 

The results of a systematic study of factors influencing the 
flow of polymer solutions in porous media are presented. The effects 
of shear rate dependence, viscoelasticity, and molecular-wall interac- 
tions on the flow in porous media are the main subjects of this study. 
The polymer solutions investigated include sodium carboxymethyl 
cellulose, hydroxyethyl! cellulose, xanthan gum, sodium cellulose 
sulfate ester, polyethylene oxide, and partially hydrolyzed polyacry- 
lamide. The porous media studied are packed beds of glass beads, 
filter papers, and consolidated sandstones, and the results show a 
strong correlation between these different types of porous media. 
The effects of inertia, shear dependence, viscoelasticity, and mole- 
cule-wall interactions are demonstrated by correlations of the appro- 
priate dimensionless parameters. Fluid property variables in the 
dimensional analysis include power-law parameters, relaxation time, 
and molecular size of the polymer solution. Power-law parameters 
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and relaxation time of the solutions were determined from a cone- 
and-plate steady-shearing experiment and capillary viscometer. The 
hydrodynamic size of the polymer molecules was characterized by 
coupling intrinsic viscosity measurements with gel permeation chro- 
matography. Flow resistances that were larger by an order of 
magnitude than can be attributed to bulk viscosity or polymer 
adsorption were observed. Experiments indicate that although this 
excess resistance is related to viscoelastic effects, these enhanced 
pressure drops cannot be correlated with the Deborah number 
which is the ratio of the characteristic relaxation time of the fluid to 
the characteristic time of the flow fields. Permeability reduction 
associated with polymer adsorption and retention was also observed. 


76 (CONF-790805—Pi, pp D.6.1-D.6.16) Development of 
improved mobility control agents for surfactant/polymer flooding. 
Martin, F.D.; Donaruma, L.G.; Hatch, M.J. 1979. 

From DOE symposium on enhanced oil and gas recovery and 
improved drilling technology; Tulsa, OK, USA (22 Aug 1979). 

The objective of this project is to develop, in the laboratory, 
improved mobility control agents that will function more effectively 
in field applications of surfactant/polymer flooding. The purpose of 
Phase I of the project was to survey and assess applications data in 
order to outline problems encountered with currently-available mo- 
bility control agents used in surfactant/polymer processes. Results of 
a thorough literature search and response obtained from an industry 
questionnaire form are summarized. Based on the response from the 
questionnaire form, the most serious areas of concern with hydro- 
lyzed polyacrylamides are: shear degradation, viscosity loss in 
brines, and reaction with divalent ions. Of the deficiencies listed, the 
least serious was the requirement for filtration. The most serious 
deficiency with xanthan gum polysaccharide was felt to be econom- 
ics (high cost), followed by wellbore plugging, microbial degrada- 
tion and filtration requirements. The areas of least concern with 
xanthan gums are shear degradation and viscosity loss to brines. 
Phase II of the project consists of obtaining base line laboratory 
screening tests on commercially available mobility control agents. 
For this base line testing, five different categories of tests are being 
conducted: basic viscosity and screen factor data, Berea core testing, 
temperature stability tests, bacterial degradation, and surfactant- 
polymer interactions. This work was started in January 1979 and is 
in progress. Preliminary results of this test program are discussed. In 
Phase III, polymer structure-performance relationships will be gen- 
erated from a systematic structural modification of the presently 
available polymer types. The relationship of polymer structure to 
performance will be determined in tests similar to those determined 
in the base line testing. The polymer synthesis portion of this phase 
of the project is presently commencing. 


77 (CONF-790805—P1, pp D.7.1-D.7.16) Role of clays in 
enhanced recovery of petroleum. Somerton, W.H.; Radke, C.J. (Uuiv. 
of California, Berkeley). 1979. 

From DOE symposium on enhanced oil and gas recovery and 
improved drilling technology; Tulsa, OK, USA (22 Aug 1979). 

Many California oil reservoir formations contain significant 
amounts of clays. Because of the large surface area involved and the 
high reactivity of such surfaces, the rsponse of the formations to 
various recovery processes may be dominated by the reactions of the 
clays. Thus, the success or failure of enhanced recovery methods 
may be controlled to a large extent by the amount and type of clays 
in the formations to which the methods are being applied. In the 
present research the type and amounts of clays and clay minerals 
present in California oil producing formations, which may be candi- 
dates for application of enhanced recovery methods, are being 
evaluated After identification of the clay minerals present, tests are 
run on the extracted clay fractions to determine their cation ex- 
change capacities, surface areas, and chemical loss characteristics. 
Flood tests are run on extracted cores and then on native oil-bearing 
core samples to evaluate the magnitude of chemical loss and to test 
predictive models. With this background material, we hope to devel- 
op techniques which will minimize chemical loss. Results of prelimi- 
nary tests indicate that kaolinites are probably the most common 
clay minerals in California producing formations and that in general 
these are non-swelling clay types. The preliminary results and inter- 
pretation of a number of tests will be presented in this paper. 


78 (CONF-790805—P2) Fifth DOE symposium on enhanced 
oil & gas recovery & improved drilling technology. Volume 2. Oil. 
Linville, B. (ed.). (Department of Energy, Bartlesville, OK (USA). 
Bartlesville Energy Technology Center). 1979. Contract EF-77-C- 
02-4336. 418p. Dep. NTIS, PC A18/MF AO1. 

From DOE symposium on enhanced oil and gas recovery and 
improved drilling technology; Tulsa, OK, USA (22 Aug 1979). 

Volume 2 contains papers from the following sessions: residu- 
al oil determination; thermal methods; heavy oil-tar sands; technol- 
ogy transfer; and carbon dioxide flooding. Individual papers were 
processed. 


79 (CONF-790805—P2, pp F.1.1-F.1.8) Survey of R & D 
needs in the determination of residual oil saturation. Bond, D.C. 1979. 





ENERGY RESEARCH ABSTRACTS 


From DOE symposium on enhanced oil and gas recovery and 
improved drilling technology; Tulsa, OK, USA (22 Aug 1979). 
The author visited 12 oil ——. 2 service companies, and 
3 universities to interview personnel regarding research and devel- 


opment of residual oil saturation determination that could be - and 
should be - supported by the Department of Energy. Eighteen 
projects and their recommended funding are listed. 


80 (CONF-790805—P2, pp F.2.1-F.2.15) Residual oil satura- 
tion technology test in a consolidated sandstone reservoir, Bell Creek 
Field, Powder River County, Montana. Myal, F.R. (Gary Energy 
Corp., Englewood, CO). 1979. 

From DOE symposium on enhanced oil and gas recovery and 
improved drilling technology; Tulsa, OK, USA (22 Aug 1979). 

Gary Energy Corporation is conducting a field test of the 
technology available to measure residual oil saturation, both follow- 
ing waterflood secondary recovery and following tertiary recovery 
processes. The test is being conducted in a new well drilled solely 
for that purpose, located immediately northwest of the Bell Creek 
Micellar Polymer Pilot. The area where the test is being conducted 
was originally drilled during 1968, produced by primary until late 
1970, and was under line drive waterflood secondary recovery until 
early 1976, when the area was shut in at waterflood depletion. As 
the test is ongoing, this paper presents only the results of testing 
through waterflood residual oil saturation determination. The engi- 
neering techniques used to determine the magnitude and distribution 
of the remaining oil saturation were both Pressure and Side Wall 
Cores, Conventional Well Logs (Dual Laterlog-Micro Spherically 
Focused Log, Dual Induction Log-Spherically Focused Log, Bore- 
hole Compensated Sonic Log, Formation Compensated Density- 
Compensated Neutron Log, Carbon-Oxygen Log) Dielectric Logs, 
the Nuclear Magnetic Log, Thermal Decay Time Logs, and a 
Partitioning Tracer Test. Following completion of testing following 
tertiary micellar-polymer process minitest, a detailed engineering 
and economic analysis of the various residual oil saturation determi- 
nation methods will be undertaken to ascertain the most effective 
combination of technology for determining residual oil saturation in 
a consolidated sandstone reservoir. 


81 (CONF-790805—P2, pp F.3.1-F.3.21) Residual oi] satura- 
tion determination, Wilmington Micellar-Polymer Project, October 
1978-May 1979. Earlougher, R.C. (Williams Brothers Engineering 
Co., Tulsa, OK); Staub, H.L. 1979. 

From DOE symposium on enhanced oil and gas recovery and 
improved drilling technology; Tulsa, OK, USA (22 Aug 1979). 

The City of Long Beach, under contract with the US Depart- 
ment of Energy, is conducting a program to obtain residual oil 
saturation (ROS) data in the HXa Sand, Fault Block VB, Wilming- 
ton Field, in which a micellar-polymer demonstration project is 
being implemented. This program utilizes many complementary 
techniques for determining the ROS in a watered-out unconsolidated 
sand, typical of many reservoirs in the California Coastal Province. 
This program will be performed in two stages. The first, Phase 1, is 
intended to determine the ROS in an area which has been flooded 
out during the course of a peripheral waterflood. The second stage, 
Phase 2 of the ROS program, is intended to measure the ROS after 
tertiary recovery by a micellar-polymer flood. This paper describes 
the — tools and techniques which have been used to estab- 
lish ROS. It then presents a comparative analysis of the results 
obtained using the different techniques. The methods used to obtain 
the excellent core recovery in this highly unconsolidated sand are 
described. The problems of handling and performing core analyses 
on these sands are detailed, along with recommendations for special 
handling techniques. The values of residual oil saturation and other 
pertinent reservoir parameters determined by each technique are 
summarized. The advantages and limitations of each method relating 
to the results obtained are discussed. Present oil saturation and oil 
content of the HXa sand in the Pilot Area is now believed to be 
better defined. This conclusion is supported by the agreement ob- 
tained for electrical log analysis, core analysis, and a Single-Well 
Tracer Survey. 


82 (CONF-790805—P2, pp F.4.1-F.4.26) Measurement and 
correlation of conditions for entrapment and mobilization of residual 
oil. Morrow, N.R.; Songkran, B. (New Mexico Inst. of Mining & 
Tech., Socorro). 1979. 

From DOE symposium on enhanced oil and gas recovery and 
improved drilling technology; Tulsa, OK, USA (22 Aug 1979). 

A systematic study is being made of factors which affect the 
entrapment and mobilization of residual oil. The project has three 
main parts. The first deals with the entrapment and mobilization of 
residual oil, and the development and testing of capillary number 
(ratio of viscous to capillary forces) and Bond number (ratio of 
gravity to capillary forces) correlations. In the second part, specific 
aspects of wettability, namely, the magnitude of dynamic contact 
angles at rough surfaces, and the problem of accounting for wettabil- 
ity effects in capillary number and Bond number correlations are 
being investigated. The third part of the project concerns the magni- 
tude and detailed structure of residual oil saturations and the applica- 
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tion of capillary number studies to the correction of in situ residual 
oil saturations determined close to the wellbore, where high pressure 
gradients can cause residual oil saturations to fall below their normal 
waterflood values. Progress to date is summarized. The mechanism 
of trapping is discussed and detailed results are presented of the 
effect of gravity and viscous forces on the magnitude of residual 
saturations trapped in unconsolidated porous media. For vertical 
displacement, residual saturations were correlated precisely using a 
linear combination of capillary number and Bond number. Residual 
saturations showed systematic change with angle of dip, but were 
less than those predicted by simply resolving gravity forces accord- 
ing to dip angle. The results imply that buoyancy forces can have 
significant effect on microscopic displacement in low interfacial 
tension systems. 


83 (CONF-790805—P2, pp F.6.1-F.6.14) Single-well chemi- 
cal tracer test: direct calculation of residual oil saturation from field 
data. Deans, H.A.; Majoros, S. (Rice Univ., Houston, TX). 1979. 

From DOE symposium on enhanced oil and gas recovery and 
improved drilling technology; Tulsa, OK, USA (22 Aug 1979). 

The field data obtained in a single-well chemical tracer test 
are pairs of concentration profiles for primary and product tracers. 
These are measured values of tracer concentrations C/sub i/ as 
functions of produced fluid volume Q. These data have previously 
been subjected to analysis by computer simulation. Input parameters 
to the simulator, including S/sub OR/, were varied until the com- 
puter output matched the field curves as well as possible (or practi- 
cal). Development of a direct procedure for calculating S/sub OR/ 
from the field data is discussed. The direct method is to obtain values 
for S/sub OR/ from published test data. The results are compared to 
the saturations obtained by computer simulation. 


84 (CONF-790805—P2, pp G.1.1-G.1.10) Bodcau In-Situ 
Combustion Project, Bossier Parish, Louisiana. Garvey, J. (Cities 
Service Co., Jackson, MS). 1979. 

From DOE symposium on enhanced oil and gas recovery and 
improved drilling technology; Tulsa, OK, USA (22 Aug 1979). 

The Bodcau In-Situ Combustion Project is a demonstration of 
an efficient and economical simultaneous air and water in-situ com- 
bustion process. Production is from the Upper Cretaceous Nacatoch 
Sand which has produced 19° API crude since start of the combus- 
tion process in 1976 and has continued since then without interrup- 
tion. Since initiation of this jointly funded project on June 1, 1976, 
production has totaled 401,646 bbls of previously unrecoverable oil 
thru April 1979. Estimated recoverable reserves by means of in-situ 
combustion in the project are 700,000 bbls. Extensive field and 
laboratory testing is continuing to monitor the progress of the 
project. In addition to maintaining an efficient combustion process, 
costs of developing and operating are being kept in great detail to 
facilitate analysis of key economic factors in projects of this nature. 


85 (CONF-790805—P2, pp G.2.1-G.2.17) Wet combustion 
pilot Paris Valley Field, Monterey County, California. Shipley, R.G. 
Jr. (Husky Oil Co., Santa Maria, CA). 1979. 

From DOE symposium on enhanced oil and gas recovery and 
improved drilling technology; Tulsa, OK, USA (22 Aug 1979). 

Husky Oil Company, with the support of the US Department 
of Energy, completed the wet combustion combined with cyclic 
steam pilot in the Paris Valley Field, Monterey County, California. 
The purpose of the test was to determine the technical and economic 
feasibility of these secondary recovery techniques within a reservoir 
containing a very viscous crude. The project was terminated during 
March 1979 due to adverse reservoir properties within the pilot area 
and the low oil production rates which did not offset the high 
operating costs. Cyclic steaming was thoroughly tested. Fifty-six 
steam treatments in twenty-one wells were performed during the 
operation of the pilot. Tests conducted to improve the performance 
of cyclic steaming included: varying the volume of steam injected, 
use of a packer to reduce heat losses, changing the location of the 
shoe of the injection string across the sand, the addition of com- 
pressed air with the steam and simulation studies of the cyclic steam 
process. Thin net pay combined with the high oil viscosity has 
limited the success of cyclic steaming in the pilot area. The wet 
combustion process was conducted in two intervals of the Ansberry 
formation. Either poor air injectivity and/or severe channeling 
occurred within the upper interval in which air was injected. Air 
injected into the lower interval was unsuccessful in stimulating oil 
production due to bottom water entry in adjacent producing wells. 
Operating problems due to high combustion gas production were 
also encountered. Economic oil production rates were not obtained 
for any given month while the project was in operation. During 
1978, the average cost per barrel of oil (gross) sold was $42.70. The 
most significant operating cost was that of air compression which 
increased 233% during the course of the project. The remote loca- 
tion of the project also added to its high operating expense. 


86 (CONF-790805—P2, pp G.3.1-G.3.13) Lynch Canyon 
thermal drive oil recovery project. Scarborough, R.M.; Cady, G.V. 
(General Crude Oil Co., Newport Beach, CA); Stair, J.R. 1979. 
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From DOE symposium on enhanced oil and gas recovery and 
improved drilling technology; Tulsa, OK, USA (22 Aug 1979). 

The Lynch Canyon Oil Field, located near San Ardo, Califor- 
nia, is the Lanigan sand which is oil bearing over approximately 500 
acres and contained some 26 million barrels of oil originally in place. 
The field was discovered in 1962 and underwent a brief, but inten- 
sive, development program up to 1968 when the field was aban- 
doned. General Crude Oil Company obtained the mineral rights to 
the field and plans to conduct a demonstration project in conjunction 
with the United States Department of Energy. The proposal con- 
tains four major steps: geologic study, pilot test, dry combustion, and 
combination thermal drive. The geologic study will comprise a 4 
well coring-logging program to better define reservoir saturations 
and down-dip reservoir boundaries. Cores from these wells will be 
used to define reservoir combustion variables using laboratory tube 
studies. The pilot test will include productivity testing of an isolated 
inverted 5-spot pattern using natural reservoir energy, huff-and-puff 
steam stimulation, and dry combustion. The third step includes the 
development and operation of a 60 acre line drive flood area 
involving 33 wells. After ignition and stabilization of the first 6 well 
injection lines using dry-combustion, use of the combination thermal 
drive process is anticipated. The project is expected to continue to 
September 1983. 


87 (CONF-790805—P2, pp G.4.1-G.4.17) Economic feasibil- 
ity of steam drive in light oil reservoirs. Aydelotte, S.R.; Ramesh, 
A.B. (INTERCOMP Resource Development and Engineering, Inc., 
Houston, TX). 1979. 

From DOE symposium on enhanced oil and gas recovery and 
improved drilling technology; Tulsa, OK, USA (22 Aug 1979). 

This study has been performed to investigate the effects of 
certain reservoir parameters upon the economic feasibility of steam 
distiliation drive in light oil reservoirs. Previous investigations have 
shown that steam injection into light oil reservoirs would result in 
high oil recovery due to very good sweep efficiency and low 
residual oil saturation. The model used in this study includes the 
viscous and gravitational forces, as well as compositional and ther- 
mal effects, which influences the multi-phase flow of steam, water, 
oil, and gas in porous media. The economic feasibility of steam 
distillation drive in a light oil reservoir depends upon the permeabil- 
ity of the reservoir rock, the crude oil composition, the steam 
injection rate, the well pattern and spacing, and the magnitude of the 
start-up costs. The presence of a free gas saturation or a high water 
saturation is not detrimental to steam distillation drive as long as 
sufficient quantities of distillable oil are present in the reservoir. 
Steam overriding is not severe in light oil reservoirs, and very good 
vertical sweeps are possible in homogeneous, thin, and slightly 
dipping sandstone reservoirs. The present worth before taxes of oil 
recovered by steam flooding a light oil reservoir with a 50% oil 
saturation can range from $50,000 per acre in widely spaced wells in 
low permeability formations with low yield oil to $250,000 per acre 
in close well spacings in highly permeable formations containing 
high yield oil. 


88 (CONF-790805—P2, pp G.5.1-G.5.16) Steamflood dem- 
onstration pilot Williams holding lease, Cat Canyon Field, Santa 
Barbara County, California. Adamson, G.R.; Hanzlik, E.J. (Getty Oil 
Co., Ventura, CA). 1979. 

From DOE symposium on enhanced oil and gas recovery and 
improved drilling technology; Tulsa, OK, USA (22 Aug 1979). 

A 20-acre steam displacement pilot is — conducted in the 
Cat Canyon Field, Santa Barbara County, California. Continuous 
steam injection into the four inverted five-spot patterns was initiated 
in April 1977. Significant delays were encountered during the first 
year of displacement operations due to a series of thermal packer 
failures and the necessity to replace gravel packed liners in six wells. 
During the second year of continuous injection, definite displace- 
ment heat response has been noted in four of the producing wells. 
The high gross production rates accompanying the heat response has 
exceeded artificial lift capacity in the four responding wells. Current 
efforts are directed toward achieving heat response in the remaining 
five producing wells in order to balance fluid withdrawal rates in the 
project. 


89 (CONF-790805—P2, pp G.6.1-G.6.14) 200 Sand Steam- 
flood Demonstration Project. Alford, W.O. (Santa Fe Energy Co., 
Santa Fe Springs, CA). 1979. 

From DOE symposium on enhanced oil and gas recovery and 
improved drilling technology; Tulsa, OK, USA (22 Aug 1979). 

The Demonstration Project was initiated in the 200 Sand Pool 
to demonstrate the operational, recovery, and economic aspects of 
steamflooding a typical heavy oil reservoir which had unfavorable 
response to cyclic stimulation. The test is being conducted in four 
2.35 acre inverted seven-spot patterns, which are not fully developed 
with producers. Within the four patterns are two interior producers 
that will be key wells for determining production response for 
expanding the project. Continuous steam injection was initiated in 
October 1975, and the first significant production rate increase for 
the project attributed to steam drive ovc™rred in November 1977. 
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Most of the response is coming from the two enclosed producers. 
Performance evaluation is under way to decide the merits of expand- 
ing the project to fourteen inverted seven-spot patterns. 


90 (CONF-790805—P2, pp G.7.1-G.7.14) Potential use of 
petroleum coke and California lignite as fuels for enhanced oil recov- 
ery. Shelton, R.D. (Acurex Corp., Mountain View, CA). 1979. 

From DOE symposium on enhanced oil and gas recovery and 
improved drilling technology; Tulsa, OK, USA (22 Aug 1979). 

This paper summarizes a recent Acurex program sponsored 
by the Department of Energy and evaluates the potential for using 
petroleum coke and lignite as fuels for thermal Enhanced Oil Recov- 
ery (EOR) in California. Petroleum coke is attractive because of the 
relative proximity of coke-producing refineries to all of the Califor- 
nia oil producing fields. California lignite, a small, surface reserve 
located in central California is relatively close to south-central 
California oil fields. In the past neither of these resources has been 
used as fuels for E.O.R. This paper summarizes the two phases of the 
program. The first phase is an economic analysis which considers 
each of the cost elements involved with large scale use of these fuels 
and finally compares the resulting economics with those associated 
with the use of Western Coal. The economic analysis includes fuels 
characterizations (qualitative, quanitative, and logistic), a survey of 
applicable combustion systems, process designs for the candidate 
systems, and all evaluation of the related technical and economic 
uncertainties. The second phase yielded data from an actual combus- 
tion test of petroleum coke in a fluidized bed combustor. The test 
data are used to address the unceriainties of the earlier analyses and 
to evaluate the oil patch operation of a thermal EOR steam gener- 
ator. 


91 (CONF-790805—P2, pp H.1.1-H.1.16) Field testing of the 
Vapor Therm process in the Eastburn (Cherokee) field, Vernon 
County, Missovri. Sperry, J.S.; Young, F.S. Jr.; Poston, R.S. (Carmel 
Energy, Inc., Houston, TX). 1979. 

From DOE symposium on enhanced oil and gas recovery and 
improved drilling technology; Tulsa, OK, USA (22 Aug 1979). 

Since April 1978, Carmel Energy has been conducting a field 
research pilot test in Vernon County, Missouri, under a contract 
with the Department of Energy using the Vapor Therm process of 
enhanced oil recovery. The purpose of this field test was to deter- 
mine if injecting a mixture of nitrogen, carbon dioxide, and super- 
heated steam would stimulate recovery of the shallow highly vis- 
cious crude oil which is found in abundance in parts of Western 
Missouri, Kansas, and Oklahoma. At least three major oil companies 
and several independents have tried to produce this oil using con- 
ventional steam injection and in situ combustion. All prior attempts 
at economical recovery have been unsuccessful. This paper presents 
the results of the oil production response of this reservoir to stimula- 
tion by Vapor Therm gases. Oil production responses after Vapor 
Thermj injection have been encouraging. The first stimulation of 
C.E.I. No. 6 yielded initial rates as high as 53 BOPD and a sustained 
average of 12.3 BOPD. The second stimulation of this well was even 
better, with a peakrate of 58 BOPD and an average of 18.2 BOPD. 
The third stimulation yielded peak production rates of 97.5 BOPD. 
Results of oil production after stimulation of the other two wells in 
the three-well fiela research pilot test in this reservoir were not as 
encouraging. 


92 (CONF-790805—P2, pp H.5.1-H.5.23) In-situ combustion 
studies at SUPRI. Satman, A.; Soliman, M.Y.; Zolotuhkin, A.B.; 
Fassihi, M.R.;Sanyal, S.K.; Ramey, H.J. Jr.; Brigham, W.E. (Stan- 
ford Univ. Petroleum Research Inst., CA). 1979. 

From DOE symposium on enhanced oil and gas recovery and 
improved drilling technology; Tulsa, OK, USA (22 Aug 1979). 

The Stanford University Petroleum Research Institute in-situ 
combustion studies are aimed at evaluating the parameters which 
affect the relative success of in-situ combustion field projects, and to 
design and operate a laboratory in-situ combustion tube apparatus 
for pertinent process parameters. Steam plateau studies, numerical 
modelling of the in-situ combustion process, mathematical model for 
wet in-situ combustion process, reaction kinetics of in-situ combus- 
tion, and recovery correlations for in-situ combustion field projects 
are discussed. 


93 (CONF-790805—P2, pp H.6.1-H.6.25) Physically scaled 
model of steam drive operations. Doscher, T.M.; Huang, W.T. (Uni- 
versity of Southern California, Los Angeles, CA). 1979. 

From DOE symposium on enhanced oil and gas recovery and 
improved drilling technology; Tulsa, OK, USA (22 Aug 1979). 

Some of the basic premises of physically scaled models for 
steam injection operations are presented; some of the fundamental 
calculations used in establishing the proper scaling are described; and 
some of the early results obtained in the program are presented. 


94 (CONF-790805—P2, pp H.7.1-H.7.16) Use of chemical 
additives with steam i to increase oil recovery. Handy, L.L.; 
Ziegler, V.M.; Amabeoku, M.O. (University of Southern California, 
Los Angeles). 1979. 
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From DOE symposium on enhanced oil and gas recovery and 
improved drilling technology; Tulsa, OK, USA (22 Aug 1979). 

Various surfactants are being evaluated for their potential as 
additives for steamflooding to reduce oil-steam ratios. Of particular 
interest is the effect of temperature on adsorption of the surfactants 
on reservoir rocks. Experimental methods have been developed for 
—- adsorption by both static and dynamic methods. Two 
classes of surfactants have been investigated. The anionic sodium 
dodecylbenzene sulfonate showed a decreasing adsorption with in- 
creasing temperature but at higher concentrations and in brine 
solutions the sulfonate precipitated. A definitive measurement of 
adsorption under these circumstances was not possible, but substan- 
tial loss of surfactant during floods was observed. The nonionic 
lgepal CO-850 was, on the other hand, weil-behaved in the adsorp- 
tion experiments. It does show, however, a cloud point. The adsorp- 
tion as a function of temperature is the inverse at high temperatures 
over that at lower temperatures. Near the cloud point adsorption 
increases with increasing temperatures. Several surfactant floods 
have been completed at 82°C and 177°C. Higher oil recoveries were 
observed at the higher temperature with Witco TRS 10 to 80 and 
Petrostep 465. In these first tests the additional oil was recovered at 
moderate to high water-oil ratios, but the results do indicate some 
benefits from surfactant flooding at elevated temperatures. 


95 (CONF-790805—P2, pp H.8.1-H.8.11) Coal: an alternate 
fuel for thermal enhanced oil recovery steam generation. Kelly, J.F. 
(Davy McKee Corp., Cleveland, OH). 1979. 

From DOE symposium on enhanced oil and gas recovery and 
improved drilling technology; Tulsa, OK, USA (22 Aug 1979). 

One of the near term options for substantial new domestic 
energy is Enhanced Oil Recovery (EOR). It is estimated that in 
existing developed oil fields, approximately 70% of the original oil- 
in-place remains unrecovered after production by conventional 
methods has been exhausted. EOR will allow recovery of a portion 
of this reserve. Presently, about 30% of the oil produced by the 
steam flood EOR technique is consumed as fuel in generating steam 
required for the process. Replacement of all or a portion of this 
crude oil by an alternate fuel would significantly increase the amount 
of oil available for sale without the need for increasing production 
from existing operations. The Davy McKee Corporation has com- 
pleted a project examining technical and economic aspects of using 
coal to replace lower tier crude oil as fuel for steam generation in 
this application. The location of the evaluation was Kern County, 
California. The primary consideration in the evaluation was compli- 
ance with emission limitations as proposed in the California Air 
Resources Board Model Rule on April 26, 1978. Three coal technol- 
ogies were evaluated: coal-oil mixtures, coal gasification, and flui- 
dized bed combustion. This paper presents background for the 
project, basis of evaluation and technical and economic results of the 
project. 


96 (CONF-790805—P2, pp J.1.1-J.1.7) Determination of 
EOR technology transfer requirements: a survey of the data needs of 
the oil industry and other users of EOR technical information. Wiison, 
T.D.; Scott, J.P. (Spears and Associates, Inc., Tulsa, OK). 1979. 

From DOE symposium on enhanced oil and gas recovery and 
improved drilling technology; Tulsa, OK, USA (22 Aug 1979). 

Spears and Associates, Inc., is conducting a detailed field 
study to determine the technical information needs of current and 
potential users of enhanced oil recovery data. Under the direction of 
the Bartlesville Energy Technology Center (BETC), the study is 
designed to: (1) identify groups which have a need for EOR-related 
information, (2) determine the specific information needs of each 
user-group, and (3) outline methods for improved transfer of appro- 
priate information to the end users. Closely allied to those tasks, this 
study is designed to uncover attitudes toward the EOR-related 
efforts of the US Department .° Energy (DOE) and the BETC and 
determine the role each should play in facilitating the commercial- 
ization of EOR processes. In addition, Spears and Associates will 
assemble a reference source containing all environmental regulations 
and guidelines relating to EOR. This reference source is to be in a 
language format which will make it a useful tool to personnel 
involved in on-site field operations. The purpose of the project is to 
provide information to the BETC so that the commercialization of 
EOR processes will be accelerated by the improved transfer of sate- 
of-the-art EOR technology. That task, together with the associated 
task of defining the role the DOE and BETC should play in the 
encouragement of EOR activities, is designed to increase the pro- 
duction of the domestic oil reserve and lessen the United States’ 
dependence upon foreign oil imports. In addition, the compilation of 
an EOR environmental handbook will allow those personnel devel- 
oping EOR programs and managing EOR field operations to mini- 
mize possible difficulties in operating within environmental regula- 
tions established by federal, state, and local governments. Project 
work will be completed in December 1979. 


97 (CONF-790805—P2, pp J.2.1-J.2.10) Bibliographic data 
bases: key to EOR information. Mohr, E.B. (Dept. of Energy, 
Bartlesville. OK). 1979. 
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From DOE symposium on enhanced oil and gas recovery and 
improved drilling technology; Tulsa, OK, USA (22 Aug 1979). 

On-line systems for bibliographic and patent information re- 
trieval are becoming widely used because of convenience and speed. 
A terminal, telephone, and password provide an individual or com- 
pany with information formerly available only through tedious, 
time-comsuming manual searches in a library. Commercially availa- 
ble data bases most useful for enhanced oil recovery (EOR) applica- 
tions include Tulsa, APILIT, APIPAT, GeoRef, Compendex, 
NTIS, SSIE, Energyline, Enviroline, Pollution Abs, and CA Con- 
densates. Files of interest are FEDREG and USCA, the on-line 
versions of the Federal Register and Commerce Business Daily, 
respectively. 


98 (CONF-790805—P2, pp J.5.1-J.5.15) Information manage- 
ment technology: an integration of the behavioral, information, and 
computer sciences. Willoughby, J.K.; Kullas, D.A.; Gardner, J.A. 
(Science Applications, Inc., Englewood, CO). 1979. 

From DOE symposium on enhanced oil and gas recovery and 
improved drilling technology; Tulsa, OK, USA (22 Aug 1979). 

Manual and computerized information systems have been 
instrumental in achieving technology transfer. Continuing exponen- 
tial growth in the generation and consumption of technical data has 
dictated widespread use of these systems. Yet, many information 
systems have a limited utility because their design has been based 
upon a very specific set of user characteristics and an inflexibility in 
accommodating the diversified and dynamic nature of information. 
This paper describes a multi-disciplinary approach to information 
system design which draws upon the behavioral, information, and 
computer sciences. It suggests specific methods which can be bor- 
rowed from those disciplines to improve information system utility. 
The application of this approach to th> design of an Enhanced Oil 
Recovery information system at the Bartlesville Energy Technology 
Center (BETC) is discussed. 


99 (CONF-790805—P2, pp J.7.1-J.7.9) Evaluation of target 
oil in 50 major reservoirs in the Texas Gulf Coast for enhanced oil 
recovery. Hicks, J.N.; Foster, R.S. (Energy Information Administra- 
tion, Dallas, TX). 1979. 

From DOE symposium on enhanced oil and gas recovery and 
improved drilling technology; Tulsa, OK, USA (22 Aug 1979). 

This investigation determines the target oil available for en- 
hanced oil recovery (EOR) from 50 major oil reservoirs in the Texas 
Gulf Coast. A preliminary screening process was used to determine 
which of five EOR methods, if any, were suitable for each of these 
reservoirs. Target oil in the 50 reservoirs is estimated to be 4.4 billion 
barrels of oil unrecoverable under present operating conditions with 
about 1.5 billion barrels susceptible to EOR processes. None of the 
reservoirs have an outstanding potential for thermal recovery; how- 
ever, 7 reservoirs have carbon dioxide miscible flood potential, 7 
have surfactant flood potential, and 9 have polymer flood potential. 
None of the five methods was considered suitable for the remaining 
27 reservoirs. 


100 (CONF-790805—P2, pp N.1.1-N.1.15) Weeks Island S 
Sand Reservoir B Gravity stable miscible CO, displacement, Iberia 
Parish, Louisiana. Perry, G.E.; Kidwell, C.M. (Shell Oil Co., New 
Orleans, LA). 1979. 

From DOE symposium on enhanced oil and gas recovery and 
improved drilling technology; Tulsa, OK, USA (22 Aug 1979). 

Shell O'1 Company in conjunction with the Department of 
Energy is conducting a gravity stable displacement field test of the 
miscible CO. process. The test is being conducted in a 12,800-foot 
deep Gulf Coast reservoir. Injection of the CO, slug at the produc- 
ing gas-oil contact commenced in October 1978. The slug of CO: is 
being moved downward by production of downdip water. Injection 
of the 50,000-ton slug should be completed in late 1979. Neutron 
logging devices are being used to monitor the COs movement in the 
vicinity of the observation well. The logs have been successful in 
detecting CO, and its subsequent movement at the observation well. 
Qualitative estimates of CO» saturations have been made using these 
neutron logs. 


101 (CONF-790805—P2, pp N.2.1-N.2.13) Survey and analy- 
sis of corrosion problems caused by CO, injection for enhanced oil 
recovery. DeBerry, D.W.; Clark, W.S. (SumX Corp., Austin, TX). 
1979. 

From DOE symposium on enhanced oil and gas recovery and 
improved drilling technology; Tulsa, OK, USA (22 Aug 1979). 

The objective of this study was to identify and document the 
surface and downhole corrosion problems and potential corrosion 
control measures associated with CO, miscible flooding. A literature 
survey supplemented by industry contacts was used to analyze the 
direct corrosion effects of elevated CO: pressure in oil production 
systems as well as effects on corrosion due to other environmental 
factors. A general conclusion is that corrosion can become severe if 
uwdequate prevention measures are not planned in advance and imple- 
mented. Corrosion can be reduced to acceptable levels by a combi- 
nation of control procedures including proper choice of materials 
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and coatings, use of corrosion inhibitors end oxygen scavengers, and 
equipment design and operation. These measures and their interac- 
tions are presented to aid design and corrosion engineers in choosing 
the proper mix for each situation. A general review of corrosive 
effects of COs is also given. 


102 (CONF-790805—P2, pp N.1.3-N.3.4) Effects of sulfur 
dioxide on recovery system for CO. from flue gas. Sears, J.T.; 
Waltermire, D. (West Virginia Univ., Morgantown). 1979. 

From DOE symposium on enhanced oil and gas recovery and 
improved drilling technology; Tulsa, OK, USA (22 Aug 1979). 

Recovery of carbon dioxide from secondary oil recovery 
from flue gas is a potential process which would be made more 
difficult by the presence of sulfur dioxide in an oxidizing atmosphere. 
This study is an experimental examination of the contamination of 
a’sorbing solutions for CO2 and effects. A significant problem could 
occur. This problem is minimized with MEA solution by absorption 
from a boiler operated as close to stoichiometric as possible, but 
continuous sulfate removal will probably be required. 


103 (CONF-790805—P2, pp N.4.1-N.4.12) Role of reservoir 
temperature in CO, flooding. Kamath, K.I.; Comberiati, J.R.; Zam- 
merilli, A.M. (DOE, Energy Technology Center, Morgantown, 
WV). 1979. 

From DOE symposium on enhanced oil and gas recovery and 
improved drilling technology; Tulsa, OK, USA (22 Aug 1979). 

Laboratory research on enhanced oil recovery by the CO, 
process has generally focused attention on oil reservoirs at tempera- 
tures well above 88°F, the critical temperature of CO2, where the oil 
displacement is by the supercritical gas drive. However, many oil 
reservoirs in the US, including some which are currently under CO2 
flooding through joint DOE-industry participation, are at tempera- 
tures well below 88°F and pressures sufficiently high so that the 
displacement is by liquid CO2. Physicochemical considerations imply 
that uighest oil recoveries by either process are to be expected when 
the reservoir temperature is as close to the critic temperature as 
possible. These conclusions are supported by data obtained from 
secondary floods made on linear Berea cores saturated with a light 
crude oil and water and swept by water-driven slugs of CO» at 
temperatures below and above 88°F under similar flooding condi- 
tions. These results appear to have special implications for the CO2- 
flooding process for the Appalachian region. 


104 (CONF-790805—P2, pp N.5.1-N.5.19) Enhanced oil re- 
covery by CO. miscible displacement in the Little Knife Field, Billings 
County, ND. White, T.M.; Lindsay, R.F. (Gulf Oil Exploration and 
Production Co., Oklahoma City, OK). 1979. 

From DOE symposium on enhanced oil and gas recovery and 
improved drilling technology; Tulsa, OK, USA (22 Aug 1979). 

Gulf Oil Exploration and Production Company in conjunc- 
tion with the Department of Energy will conduct a field test of the 
CO: miscible displacement process. The project will be conducted in 
the Mission Canyon Formation, a carbonate reservoir which is 
presently in an early stage of primary depletion. Location of the field 
is west-central North Dakota at the approximate center of the 
Williston Basin. A WAG-type injection sequence involving alternate 
slugs of water and CO, will be employed. The test will establish the 
incremental recovery by a miscible CO: flood in an oil reservoir that 
has not been extensively waterflooded. Slim-tube displacement tests 
have been conducted and the results indicate that CO» will achieve 
multiple contact miscibility with Little Knife crude oil at reservoir 
conditions. Drilling operations for the first two wells should be 
completed by the end of 1979. 


105 (CONF-790805—P2, pp N.6.1-N.6.10) Miscible displace- 
ment of residual oil using scaled physical models. Doscher, T.M.; 
Gharib, S. (University of Southern California, Los Angles). 1979. 
From DOE symposium on enhanced oil and gas recovery and 
improved drilling technology; Tulsa, OK, USA (22 Aug 1979). 
A contract for the study of carbon dioxide in the recovery of 
residual crude oil at the University of Southern California was 
initiated by an atempt to define the factors which govern the 
recovery of residual oil by the injection of unequivocal miscible 
agents in uniform porous media. Although some experimental work 
has been reported concerning the displacement of residual oil by 
niscible fluids, most work on miscible displacement has been done 
ising hizh initial saturations of the oil. The literature also revealed 
that only a few of the studies on miscible flooding employed scaled 
physical models with the result that the laboratory observations 
could not be reliably 2xtrapolated to field operations. The overall 
disappointing results cvoiained in pilot and fieldwide miscible drives 
have been in part attributed to thi- omission. The initial experiments 
undertaken as part of this project were approximately scaled to 
simple prototype field operations to prov d= some conceptual infor- 
mation on the mode of disy lacement of residual oil by miscible fluids. 
They have revealed a significant effect of velocity on the mode and 
degree of displacement of the residual oil in prctotypes stuuicu w 
date. These results have permitted hypotheses tc be formulated 
concerning the mode and efficiency of a low viscosity. miscible 
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fluid, e.g., carbon dioxide, on the displacement or residual crude oil. 
These hypotheses will be tested in a sequentially planned series of 
experiments. 


106 (CONF-790805—P2, pp O.1.1-O.1.14) Naturally occur- 
ring carbon dioxide sources in the United States: a geologic 
and economic sensitivity study of drilling and producing carbon diox- 
ide for use in enhanced oil recovery. Zimmerman, F. (Gulf Universi- 
ties Research Consortium, Bellaire, TX). 1979. 

From DOE symposium on enhanced oil and gas recovery and 
improved drilling technology; Tulsa, OK, USA (22 Aug 1979). 

Estimates of reserves for significant subsurface carbon dioxide 
accumulations are developed, and the effects of price variation on 
the profitability of producing these accumulations is investigated. 
Several geographic provinces of the United States including central 
Mississippi, West Virginia, the Delaware-Val Verde Basins of West 
Texas and several locations in the Rocky Mountains contain large 
accumulations of high purity, naturally occurring subsurface carbon 
dioxide. Four significant accumulations of carbon dioxide were 
chosen for in-depth geologic, reservoir, and economic analyses. 
Original gas in place, recovery efficiencies, reserves, anticipated 
flowing pressures, and sustained flow rates were estimated. Earning 
power sensitivity to variation in flow rate and reserve was studied to 
bracket a possible range of gas prices, utilizing estimated develop- 
ment and production costs, for each of the four areas. Projections of 
the potential supply, profitability of drilling and producing, and 
preliminary analyses of potential demand for naturally occurring 
carbon dioxide are presented 


107 (CONF-790805—P2, pp O.2.1-O0.2.19) Sources and deliv- 
ery of carbon dioxide for enhanced oil recovery. Shah, M.N.; Cover, 
A.E. (Pullman Kellogg, Houston, TX). 1979. 

From DOE symposium on enhanced oil and gas recovery and 
improved drilling technology; Tulsa, OK, USA (22 Aug 1979). 

Results from a comprehensive study by Pullman Kellogg, 
with assistance from Gulf Universities Research Consortium and 
National Cryo-Chemics Incorporated, of the carbon dioxide supply 
situation for miscible flooding operations to enhance oil recovery 
(EOR) are presented. General observations from a survey of carbon 
dioxide sources within the geographic areas of potential EOR are 
presented. The costs, such as purchase, production, processing, and 
transportation, associated with delivering the carbon dioxide from its 
source to its destination are discussed. Specific cases to illustrate the 
use of the maps and cost charts generated in the study have been 
examined. 


108 (CONF-790805—P2, pp O.3.1-O0.3.10) Alternative meth- 
ods of supplying CO. for enhanced oil recovery. Ford, H.J. (Science 
Applications, Inc., Bartlesville, OK); Grange, F.E.; Erbar, J.H. 1979. 
From DOE symposium on enhanced oil and gas recovery and 
improved drilling technology; Tulsa, OK, USA (22 Aug 1979). 
Previously conducted CO» supply studies have concentrated 
on identifying major sources of CO» in the United States and the 
transport of CO, from these sources to candidate enhanced oil 
recovery reservoirs. The emphasis in these studies was placed on 
collecting, processing, and transporting CO» as a supercritical fluid. 
Alternative methods of supplying CO2 to enhanced oil projects are 
being studied by Science Applications, Inc. to identify means of 
reducing the delivery cost of CO». Discussions of the merits of 
transporting CO, as an ambient temperature, dense-phase fluid are 
presented. This paper reviews the thermodynamic properties of CO», 
identifies energy conserving methods for achieving dense-phase fluid 
conditions for pipeline transport. The energy requirements and costs 
of pressurizing and transporting CO» as a more dense-phase fluid are 
compared to those associated with a higher temperature fluid. 


109 (CONF-790805—P2, pp O.4.1-0.4.17) Carbonate target 
reservoirs for CO. miscible flooding. Pease, R.W.; Hartsock, J.H.; 
Goodrich, J.H.; Lohse, E.A. (Gruy Federal, Inc., Houston, TX}. 
1979. 

From DOE symposium on enhanced oil and gas recovery and 
improved drilling technology; Tulsa, OK, USA (22 Aug 1979). 

Gruy Federal has been contracted by the Department of 
Energy to interpret the results of field tests of the CO. miscible 
displacement process in carbonate reservoirs with collection and 
interpretation of information on other possible candidate reservoirs 
in the Permian Basin and the Rocky Mountain states. Furthermore, 
to obtain, through a cost shared drilling and coring program, reser- 
voir information suitable for the design of CO» displacement projects 
in strategically located fields where significant potential for in- 
creased production exists. This paper summarizes results to date on 
these contract tasks. 


110 (CONF-790805—P2, pp O.5.1-O0.5.6) Progress of the pilot 

carbon dioxide flood in the Rock Creek-Big Injun Field, Roane 

County, West Virginia. SanFilippo, G.P. (Pennzoil Co., Vienna, 
979. 


wvy, Uucacit, L.G. 


From DOE symposium on enhanced oil and gas recovery and 
improved drilling technology; Tulsa. OK, USA (22 Aug 1979). 
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The Rock Creek Field, discovered in 1906, is the site of a 
pilot carbon dioxide flood designed and installed by Pennzoil Com- 
pany with financial support from the Department of Energy. Con- 
ventional extra recovery methods have not provided sufficient pro- 
duction responses to be economical. In this field, 80% of the original 
stock tan oil-in-place or 150 million barrels of oil remain in the 
reservoir. This large amount of oil in place was one of the main 
reasons in designing and installing this pilot carbon dioxide project. 
The objectives of this pilot are to determine the oil recovery 
efficiency of a multiple contact carbon dioxide miscible flood and to 
define and evaluate operational and reservoir problems associated 
with this recovery method. As of April 1, 1979, 1.7 million barrels of 
water have been injected into the project. A short lived waterflood 
response that produced less than 600 barrels of oil per acre was 
experienced. This response was indicative of past waterflood at- 
tempts and failures. Carbon dioxide injection was started on Febru- 
ary 20, 1979. As of April 1, 1979, approximately 10% of the designed 
25,000 ton :njection volume had been injected. 


111 (CONF-790805—P2, pp O.6.1-0.6.12) Granny's Creek 
CO, Injection Project, Clay County, West Virginia. Conner, W.D. 
(Columbia Gas Transmission Corporation, Charleston, WV). 1979. 

From DOE symposium on enhanced oil and gas recovery and 
improved drilling technology; Tulsa, OK, USA (22 Aug 1979). 

Columbia Gas Transmission Corporation, in conjunction with 
the Department of Energy, is conducting a field demonstration of oil 
recovery by CO: injection in Clay County, West Virginia. The 
objective of this test is to evaluate and demonstrate the effectiveness 
of using CO, injection to recover high gravity crude oil from 
shallow watered-out reservoirs. The reservoir was repressured to 
approximately 1000 psi with water prior to CO: injection. The plant 
was completed and injection of CO» began on June 2, 1976. A total 
of 9800 tons of CO» was injected in several stages, alternating with 
water periodically for mobility control and better sweep efficiency. 
Injection of the CO» slug was completed on June 16, 1977. Water 
injection followed the CO. slug and continues to the present. Oil 
production from the central producer peaked shortly after cessation 
of CO, injection and water production increased to about the same 
as before the project started. Since it is felt that confinement was 
lacking in the original test, the current plans call for a mini-flood 
within the confines of the original 5-spot. This paper reviews the 
project to date and describes the progress to date of the mini-flood. 


112 (CONF-790805—P3) Fifth DOE symposium on enhanced 
oil & gas recovery & improved drilling technology. Volume 3. Gas and 
drilling. Linville, B. (ed.). (Department of Energy, Bartlesville, OK 
(USA). Bartlesville Energy Technology Center). 1979. Contract EF- 
77-C-02-4336. 330p. Dep. NTIS, PC A15/MF AO1. 

From DOE symposium on enhanced oil and gas recovery and 
improved drilling technology; Tulsa, OK, USA (22 Aug 1979). 

Volume 3 contains papers from the sessions on natural gas 
supporting research, western gas sands project, drilling technology, 
and environmental effects. Individuals were processed for inclusion 
in the Energy Data Base. 


113 (CONF-790805—P3, pp E.2.1-E.2.7) Biodegradability of 
compounds used in enhanced oil recovery. Grula, M.M.; Grula, E.A. 
(Oklahoma State Univ., Stillwater). 1979 

From DOE symposium on enhanced oil and gas recovery and 
improved drilling technology; Tulsa, OK, USA (22 Aug 1979). 

Polymers and m bility control agents (various polyacryla- 
mides and hydroxypropy! cellulose) and petroleum sulfonates were 
tested with 15 samples of soil (4 from within oil fields, and 11 from 
soil in non-oil field sites mostly within Payne County). Our specific 
aim was to determine if any of the soils contained microorganisms 
capable of using as a carbon-energy source, and thereby degrading, 
any component(s) of the listed EOR agents. This was done using the 
enrichment culture serial transfer process. Tests were run at 25°C, 
37°C, and 55°C. A positive result consisted of ajiable count in a 
culture (4th serial transfer) with the agent being tested as sole 
carbon-energy source at least 60-fold higher than the viable count in 
an identical medium except that no carbon-energy source was pres- 
ent. By these criteria the great matority of soi] samples contained 
microorganisms capable of degrading one or more components of 
each of the EOR agents tested, at both 25°C and 37°C. Many fewer 
samples were positive for the polyacrylamides at 55°C. All but one 
of the petroleum sulfonates inhibited bacterial growth at 55°C. 
Toxicity tests using selected stock cultures of bacteria, and certain 
recent isolates from the enrichment cultures were carried out. Polya- 
crylamides at concentrations (W/V) of 0.5% or higher inhibited the 
growth of Gram-positive and Gram-negative bacteria to the same 
extent. Petroleum sulfonates showed a very low degree of toxicity 
for Gram-negative organisms, but were considerably more toxic than 
the polyacrylamides for the Gram-positive species tested. Tests in 
which EOR agent and soil wre combined in equal proportions by 
weight showed that a significant fraction of bacteria survived, and 
after 4 to 6 weeks, began multiplying. Preliminary tests using pure 
alkyl benzene indicate that, whereas it is easily biodegradable, the 
corresponding alkyl benzene sulfonate is degradable with difficulty. 
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114 (CONF-790805—P3, pp I.2.1-I.2.13) Drilling technology: 
assessments and future needs. McDonald, W.J. (Maurer Engineering 
Inc., Houston, TX); Maurer, W.C.; Rehm, W.A.; Williams, C.R. 
1979. 

From DOE symposium on enhanced oil and gas recovery and 
improved drilling technology; Tulsa, OK, USA (22 Aug 1979). 

Maurer Engineering provided technical assessments, data, and 
other background on drilling technology to BETC during 1978 to 
1979. The studies were to assist in four areas: technology definition, 
and function; status of current technology; current drilling R & D; 
and R & D opportunities and recommendations. Results of technol- 
ogy studies on Measurements-While-Drilling, downhole Drilling 
Motors, Safety Systems, and Advanced Drilling Systems are pre- 
sented. 


115 (CONF-790805—P3, pp I.4.1-1.4.21) Aerated fluid drilling 
research at the University of Tulsa. Ikoku, C.U.; Azar, J.J. (Univ. of 
Tulsa, OK). 1979. 

From DOE symposium on enhanced oil and gas recovery and 
improved drilling technology; Tulsa, OK, USA (22 Aug 1979). 

Air, mist, foam, and other variations of aerated fluid drilling 
are utilized in various areas because of the improved penetration rate 
when compared to conventional mud drilling. Other proven advan- 
tages include immediate and continuous evaluation of cuttings for 
hydrocarbon shows, low cost, longer bit life, better control in 
cavernous and lost circulation areas, and minimum damage to liquid 
sensitive pay zones. The high compressibility of aerated drilling 
fluids and multiphase flow phenomena encountered when using 
these fluids demand a more sophisticated engineering approach to 
achieve proper downhole cleaning and material transport. Applica- 
tions of air, mist, and foam drilling techniques have been at best trial 
and error processes. This research project has as its main objective 
the development of predictive models for the carrying capacity of 
air (gas), mist, and foam when used in aerated fluid drilling oper- 
ations. The results will provide the driller and drilling engineer with 
methods which can be used in the field to determine the optimum 
fluid injection rate. 


116 (DOE/BC/00044— 1) Economic feasibility of steam drive 
in light oil reservoirs. Final report. Aydelotte, S.R.; Ramesh, A.B. 
(INTERCOMP Resource Development and Engineering, Inc., 
Houston, TX (USA)). Sep 1979. Contract EW-8-C-19-0044. 6lp. 
Dep. NTIS, PC A04/MF AOl1. 

This study has been performed to investigate effects of certain 
reservoir parameters upon economic feasibility of steam distillation 
drive in light oil reservoirs. Previous investigations have shown that 
steam injection imo light oil reservoirs would result in high oil 
recovery due to very good sweep efficiency and low residual oil 
saturation. The model used included viscous and gravitational 
forces, as well as compositional and thermal effects, which influence 
multi-phase flow of steam, water, oil and gas in porous media. 
Economic feasibility of steam distillation drive in a light oil reservoir 
depends upon permeability of the reservoir rock, crude oil composi- 
tion, steam injection rate, well pattern and spacing, and magnitude of 
the start-up costs. The presence of a free gas saturation or a high 
water saturation is not detrimental to steam distillation drive as long 
as sufficient quantities of distillable oil are present in the reservoir. 
Steam overriding is not severe in light oil reservoirs, and very good 
vertical sweeps are possible in homogeneous, thin, and slightly 
dipping sandstone reservoirs. The total cost of fuel, production 
expenses, and ae expenses can vary from $7 per stock tank 
barrel of produced oil for close well spacings to $12 per stock tank 
barrel of produced oil for wider well spacings. The present worth of 
oil recovered by steam flooding a light oil reservoir with a 50% oil 
saturation can range from $50,000 per acre before taxes in widely 
spaced wells in low permeability formations with low yield oil to 
$250,000 per acre before taxes in close well spacings in highly 
permeable formations containing high yield oil. If all injection wells 
and some production wells must be drilled, the present worth of a 
steam distillation drive project will be reduced by about 20%. These 
results are based on 50-foot thick reservoirs from 500 to 2000 feet 
deep and well spacings from 1-1/4 acres to 5 acres. 


117 (DOE/EIA—0183/11) Projections of enhanced oil recov- 
ery, 1985-1995, Technical report TR/ES/79-30. Heinkel, J. (Depart- 
ment of Energy, Washington, DC (USA). Energy Information Ad- 
ministration). Sep 1979. 43p. Dep. NTIS, PC A03/MF AO1. 
Estimates are given of the production potential from thermal 
recovery methods, miscible and immiscible gas flooding, and chemi- 
cal flooding methods. It was assumed that existing EOR technology 
is conventionally applied requiring a 10% real after tax rate of return 
similar to that assumed for conventional recovery method. Five 
alternative price paths for world supplies of crude oil were investi- 
gated. Sup; 'y possibilities from these enhanced methods are estimat- 
ed as 0.9 million bbI/d in 1985 and show no variation despite the $6 
range in price among the scenarios. By 1995, price increases have an 
impact as EOR production ranges from 1.3 to 1.7 million bbl/d; this 
range is almost entirely due to the price response seen in gas flooding 
(carbon dioxide flooding). Production rates for gas flooding vary 
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from 0.2 million bbl/d in the low price case to 0.5 million bbl/d in 
the highest price case. In thermal production, most of the shallow, 
heavy oil resource base in California appears to be economically 
producible at the lower price path analyzed in the ARC which has a 
constant $15/bbl world oil price (1978 dollars) through 1992 then 
increases to $16.50/bbl in 1995. This category contributes between 
0.9 and 1.1 million bbl/d during the 1985-1995 time frame. In 
thermal recovery, production from steam drive peaks around 1990, 
but the decline is partially offset by production from in situ process- 
es. Chemical flooding appears to hold very little promise in the 
period from 1985-1995, adding a maximum of 120,000 bbl/d in 1995. 
Although thermal recovery techniques provide the bulk of produc- 
tion in the 1985-1995, they should decline in importance over time, 
providing 52 to 57% of ultimate recovery. Gas flooding will increase 
production over time to account for 37 to 41% of ultimate recovery 
ai.d chemical flooding accounts for 6 to 7%. 


118 (DOE/MC/08442—1) Corrosion due to use of carbon 
dioxide for enhanced oil recovery. Final report. SumX No. 78-003. 
DeBerry, D.W.; Clark, W.S. (SumX Corp., Austin, TX (USA)). Sep 
1979. Contract AC21-78MC08442. 75p. Dep. NTIS, PC A04/MF 
AOl. 

This study documents the specific effects of CO2 on corrosion 
and identifies promising methods for controlling corrosion in fields 
using CO: injection. Information has been assembled on: CO: corro- 
sion problems in general, surface and downhole corrosion problems 
specifically associated with CO enhanced oil recovery, and methods 
to reduce corrosion problems in CO, environments. Corrosion 
mechanisms, kinetic behavior, and the effects of various parameters 
on corrosion by CO: are presented in this study. Engineering metals 
are not attacked by CO, under oil field environments unless liquid 
water is also present. Plain and low alloy steels are attacked by 
mixtures of CO2 and liquid water. Attack on these bare metals may 
become serious at a CO» partial pressure as low as 4 psi and it 
increases with CO: partial pressure although not in direct propor- 
tion. Fluid flow rate is an important factor in CO2/water corrosion. 
Practically all stainless steels and similar resistant alloys are not 
particularity subject to corrosion by CO2/water mixtures alone, even 
at high CO» pressures. Elevated levels of CO» can —— the 
corrosive effects of other species such as hydrogen sulfide, oxygen, 
and chloride. Mixtures of CO, carbon monoxide (CO), and water 
can cause stress corrosion cracking of plain steels. Corrosion prob- 
lems in COs systems should be circumvented when possible by 
avoiding combination of the corrosive components. Although water 
cannot be excluded throughout the CO, injection-oil production- 
CO, and water reinjection chain, air in-leakage can be minimized 


and oxygen scavengers used to remove any residual. Exclusion of 
oxygen is important to the successful use of other corrosion control 
measures. A discussion is given of the main control methods includ- 
ing metal selection, protective coatings and nonmetallic materials, 
and chemical inhibition. (DLC) 


119 (METC/CR—79/25) Analysis of pressure data of verti- 
cally fractured injection wells. Bennett, C.O.; Reynolds, A.C. Jr.; 
Raghaven, R. (Tulsa Univ., OK (USA)). Jun 1979. Contract EW-78- 
X-21-2214. 76p. Dep. NTIS, PC A05/MF AO1. 

This study investigates the flowing and shut-in pressure be- 
havior of a fractured well located in a square drainage region with 
the outer boundary at a constant pressure. The fracture plane lies on 
one of the diagonals of the square. The results can be used to analyze 
pressure data for a five-spot pattern when the fracture orientation is 
most favorable (from the viewpoint of sweep efficiency). Compari- 
sons with the results in the literature (which assume that the fracture 
orientation is unfavorable) are given. It is shown that the fracture 
orientation must be considered in the analysis of pressure data for the 
following conditions: (i) small values of fracture penetration ratio, 
(ii) large flowing times prior to shut-in, and (iii) large values of 
fracture flow capacity. New insights into the application of type 
curve analysis to estimate drainage volumes are presented. The 
drainage volume can be obtained from a pressure fall-off test only if 
the flowing times prior to shut-in are large. The estimate of the 
drainage volume obtained by type curve matching pressure build-up 
data can be erroneous even if producing times are long. Claims in the 
literature regarding the determination of the drainage volume by 
type curve matching appear to be based on unrealistic expectations. 
The flowing pressures were obtained by a Crank-Nicolson Galerkin 
»rocedure. Analytical expressions to evaluate the integrals of the 
vasis ‘unctions used in this study are given. 


120 (NP—23923) Feasibility and economics of cogeneration in 
Californ‘a’s thermal enhanced oil recovery operations. Henwood, M. 
(California Energy Commission, Sacramento (USA)). Dec 1978. 
199p. NTI, PC A09/MF AO1. 

This study was performed to: determine feasible oil field 
locations for c»generution. if any; exarnine the options for using oil 
or coal as the fuel source; determine the aggregate generation 
capacity at the feasible sites. There a:e fcur feasible oil field cogener- 
ation sites in California. However, because of the high injection 
pressures, coal is not an economic cogeneration ‘cel and gas turbine- 
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based systems must be used. Coal use may make economic sense for 
steam generation alone in the 1980's if coal and oil prices diverge as 
expected and the operators receive uncontrolled prices for the oil 
use displaced by coal. The aggregate capacity for gas turbine-based 
systems is between 900 to 1550 MW and can be realized by 1990. 
The differences between the two gas turbine systems are summa- 
rized 
121 (SAND—79-1632) Second meeting of the technical adviso- 
ry panel. Bader, B.E.; Fox, R.L.; Johnson, D.R. (Sandia Labs., 
Albuquerque, NM (USA)). Sep 1979. Contract EY-76-C-04-0789. 
34p. “-. NTIS, PC A03/MF AO1. 
second technical advisory panel meeting for the DEEP 

STEAM Project was held on January 31-February 1, 1979 in Albu- 
oo. The panel reviewed the status of the DEEP STEAM 

roject including injection string modifications, the downhole gener- 
ator program, high pressure combustion experiments, and numerical 
simulations. Among the panel recommendations were: (1) the DOE 
EOR target in terms of depth of reservoirs, pressures, etc., be better 
defined, (2) that a mock-up run-in test of the multiple strings re- 
quired for the downhole generator be performed, and (3) that the 
CO:/steam interaction be carefully examined both numerically and 
experimentally. 


122 Oil well instrumentation system. Murdock, D.B. (to Re- 
source Control Corp.). US Patent 4,157,659. 12 Jun 1979. Filed date 
27 Feb 1978. 40p. 

An oil well instrumentation system is described for measuring 
the pressure and temperature at various depths during drill stem 
tests. The measurements may be hydrodynamically analyzed to map 
the geological structure of an oil field in order to select drilling 
locations. The measurements may also be utilized to calculate prop- 
erties of an existing oil well such as total production and optimum 
production rate and to determine the geologic properties of the 
structure in which the well is drilled such as porosity. The system 
includes a pressure sensor, a temperature sensor and a microproces- 
sor based device receiving the outputs of the pressure and tempera- 
ture sensors for displaying and recording periodic measurements. 
The display and recording device is powered by a rechargeable 
battery, and the condition of the battery is internally monitored and 
an indication of its condition is displayed. Oil well measurements are 
relatively short in duration, but they are normally made over a 
relatively long period of time so that a substantial period of time 
elapses between measurements. In order to preserve the life of the 
battery between rechargings, the display and recording device is 
placed in a quiescent mode between measurements in which power is 
removed from most of the internal components including the micro- 
processor. 


123 Tertiary oil recovery process utilizing a preflush. Kalfog- 
lou, G.; Flournoy, K.H. (to Texaco Inc.). US Patent 4,157,306. 5 Jun 
1979. Filed date 9 Jan 1978. 10p. 

An adjusted salinity and hardness, aqueous preflush contain- 
ing a thickening material which can be, for example, a hydrophilic 
material such as polyacrylamide, polysaccharide, polyvinyl aromatic 
sulfonate, polyethylene oxide, methy! cellulose, etc. or colloidal 
silica, etc. in a concentration sufficient to increase the viscosity of 
the adjusted salinity aqueous preflush fluid is injected into a subterra- 
nean, petroleum-containing formation. Optionally, the preflush fluid 
may contain a sacrificial agent, such as sodium tripolyphosphate, etc. 
The high salinity formation water is efficiently displaced by viscous 
low salinity aqueous preflush fluid to increase the effectiveness of a 
subsequently injected high salinity sensitive single surfactant solu- 
tion. The surfactant may be displaced by a mobility buffer solution, 
which then may be displaced by water. 


124 Lignosulfonates as additives in recovery processes iavolv- 
ing chemical recovery . Kalfoglou, G. (to Texaco Inc.). US 
Patent 4,157,115. 5 Jun 1979. Filed date 10 Nov 1977. 16p. 

A process for producing petroleum from subterranean forma- 
tions is disclosed wherein production from the formation is obtained 
by driving a fluid from an injection well to a production well. The 
process involves injecting via the injection well into the formation 
an aqueous solution of lignosulfonate salt as a sacrificial agent to 
inhibit the deposition of surfactant on the reservoir matrix. The 
process may best be carried out by injecting the lignosulfonates into 
the formation through the injection well mixed with a surfactant 
solution. This mixture would then be followed by a drive fluid such 
as water to push the chemicals to the production well. The surfac- 
tant solution comprises a mixture of petroleum sulfonate and an alkyl 
benzene alkoxylated sulfonate. In another embodiment, the surfac- 
tant solution comprises sulfonated alkoxylated alkyl surfactants and/ 
or alkyl benzene alkoxylated sulfonates. 


125 Oil well tube draining method and means. Huckaby, L. US 
Patent 4,157,117. 5 Jun 1979. Filed date 15 ~— 1978. 6p. 

A simplified means for draining oil well tubing to equalize the 
hydrostatic pressure of oil pumped up through the tubing with the 
oil in the annulus defined between the exterior of the tubing and the 





18 ENERGY RESEARCH ABSTRACTS 


well casing is provided. Essentially, the pump barrel is extended 
beyond the lowermost point of reciprocation of the plunger in the 
barrel. A perforation is provided in the extended portion for commu- 
nication between the well annulus and the interior of the extended 
portion. The polish rod connecting sucker rods to the plunger in the 
barrel in turn is treated to decrease its cross sectional area over a 
given length. This treated section of the polish rod is above the 
upper end of the pump barrel when the plunger is at its lowermost 
reciprocable position while pumping so that pumping operations can 
be carried out normally. When it is desired to dump the oil in the 
tubing to equalize the hydrostatic pressure, the plunger is lowered 
further than the lowermost point of reciprocation into the extended 
portion of the barrel by means of the sucker rods to bring the 
decreased cross sectional portion of the polish rod into a position 
partly extending into the pump barrel and partly above the pump 
barrel so that oil in the tubing can bypass the upper standing valve of 
the pump along the treated section of the polish rod to enter the 
barrel and extended portion and thence into the annulus. 


126 Process for reducing fluid flow to and from a zone adjacent 
a hydrocarbon producing formation. Coulter, G.R. (to Halliburton 
Co.). US Patent 4,157,116. 5 Jun 1979. Filed date 5 Jun 1978. 12p. 

A method for reducing fluid flow from and to a subterranean 
zone contiguous to a hydrocarbon producing formation includes the 
steps of initially extending a common fracture horizontally into the 
zone and into the formation to locate a portion of the fracture in 
each of the zone and the formation, then introducing a porous bed of 
solid particles into that portion of the fracture located in the zone. A 
removable diverting material, such as a gel, is then introduced into 
the portion of the fracture located in the formation and adjacent the 
locus of the bed of solid particles to block the portion of the fracture 
occupied by the diverting material to a selected fluid sealing materi- 
al. The selected sealing material is then introduced to the interstices 
of the particles in the porous bed, and is set to a fluid-impermeable 
seal to impede fluid flow to and from said zone. The diverting 
material is then removed to facilitate hydrocarbon production from 
the formation. 


127 Method of measuring horizontal fluid flow behind casing in 
subsurface formations with sequential logging for interfering isotope 
compensation and increased measurement accuracy. Arnold, D.M. (to 
Texaco Inc.). US Patent 4,151,413. 24 Apr 1979. Filed date 29 Jun 
1977. 14p. 

Fluid in permeable earth formations adjacent well casing is 
irradiated with neutrons to form radioactive tracer isotopes in the 
chemical elements comprising the fluid, typically sodium 24 in saline 
subsurface formation water, and in other elements in the casing and 
formation eacl. of which decays by emission of gamma rays. By 
measuring the rate of decay of the radioactive tracer isotope, a 
measure of horizontal fluid flow in the formation is obtained. The 
elements in the casing and formation have been found to also 
respond to the neutron irradiation by forming radioactive isotopes, 
such as calcium 49 in the formation and manganese 56 in the steel 
casing, which emit gamma rays which interfere with the gamma 
radiation measurements of the trace element indicative of water 
flow. A method of measuring horizontal fluid flow while compensat- 
ing for the presence of gamma rays from elements in the casing and 
formation and also increasing the accuracy of the measured linear 
fluid flow velocity is disclosed. 


PROCESSING 
REFER ALSO TO CITATION(S) 65 


128 Conversion of hydrocarbonaceous black oils. Scott, N.H. 
(to UOP Inc.). US Patent 4,159,935. 3 Jul 1979. Filed date 30 Aug 
1978. 16p. 

Hydrocarbonaceous black oils are converted into lower-boil- 
ing hydrocarbons via a process which utilizes two separate catalytic 
reactor systems interconnected by way of a multiple-stage separation 
facility. Fresh feed charge stock is reacted in the first reactor system 
in admixture with hydrogen recovered from the second reactor 
system. Conversely, unconverted material from the first reactor 
system is reacted in the second system with make-up hydrogen and 
all the recycle hydrogen recovered from both reactor systems. 


129 Catalytic cracking process. Schwartz, A.B. (to Mobil Oil 
ae US Patent 4,159,239. 26 Jun 1979. Filed date 27 Jan 1978. 
32p. 

The operation of a fluid catalytic cracking unit having a 
regenerator designed to completely combust carbon monoxide to 
carbon dioxide thermally is improved by circulating a trace amount 
of at least one metal of the group consisting of platinum, palladium, 
iridium, osmium, rhodium, ruthenium and rhenium with the circulat- 
ing inventory of solid acidic cracking catalyst. 
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130 Pretreating process for the stabilization of a catalyst for 
the conversion of aromatic hydrocarbons. Kamiyama, S.; Nagashima, 
Y.; Furukawa, H.; Kaneko, K. (to Toa Nenryo Kogyo Kabushiki 
Kaisha). US Patent 4,152,297. 1 May 1979. Priority date 24 Feb 1977, 
Japan, 6p. 

A method of stabilizing a catalyst for the conversionn of 
aromatic hydrocarbons in the presence of hydrogen such as the 
isomerization of Cs aromatic hydrocarbons to increase the content of 
p-xylene, is carried out by contacting a catalyst in advance of start- 
up with hydrocarbons in the liquid phase at a temperature preferably 
of about 50° to 250°C and preferably at elevated pressure up to 
about 50 Kg/cm? in the absence of hydrogen. The catalyst is 
prepared by the acid leaching of a hydrogen form mordenite to 
produce a mordenite having a silica to alumina molar ratio of about 
15 to 21. Preferably, the hydrocarbons used for the contacting have 
the composition of the feed to be converted. 


131 Hydrocarbon conversion with an activated multimetallic 
catalytic composite. Antos, G.J. (to UOP Inc.). US Patent 4,152,247. 
1 May 1979. Filed date 9 Jan 1978. 26p. 

Hydrocarbons are converted by contacting them at hydrocar- 
bon conversion conditions with a novel activated multimetallic 
catalytic composite comprising a combination of a catalytically 
effective amount of a pyrolyzed rhodium carbonyl component with 
a porous carrier material containing a uniform dispersion of a 
catalytically effective amount of a platinum group component which 
is maintained in the elemental metallic state. In a highly preferred 
embodiment, this novel catalytic composite also contains a catalyt- 
ically effective amount of a halogen component. The platinum group 
component, pyrolyzed rhodium carbonyl component and optional 
halogen component are preferably present in the multimetallic cata- 
lytic composite in amounts, calculated on an elemental basis, corre- 
sponding to about 0.01 to about 2 wt. % of the uniformly dispersed 
platinum group metal, about 0.01 to about 2 wt. % of carbonyl- 
derived rhodium and about 0.1 to about 3.5 wt. % of halogen. A key 
feature associated with the preparation of the catalytic composite is 
reaction of a rhodium carbonyl complex with a porous carrier 
material containing a uniform dispersion of a platinum group metal 
maintained in the elemenial state, whereby the interaction of the 
rhodium moiety with the platinum group moiety is maximized due to 
the platinophilic (i.e. platinum-seeking) propensities of the carbon 
monoxide ligand used in the rhodium reagent. A specific example of 
the type of hydrocarbon conversion process disclosed herein is a 
process for the catalytic reforming of a low octane gasoline fraction 
wherein the gasoline fraction and a hydrogen stream are contacted 
with the subject activated multimetallic catalytic composite at re- 
forming conditions. 


MARKETING AND ECONOMICS 
REFER ALSO TO CITATION(S) 48, 1191 


132 (DOE/ERA/6379—1!1) Middle distillate market profile 
report. (Shriver (R.) Associates, Washington, DC (USA)). Jul 1979. 
Contract EB-78-C-01-6379. 228p. Dep. NTIS, PC A15/MF AOl. 

Refineries are the spokes of a complex distribution system for 
middle distillates. Recent concerns have been raised about changes 
that may be occurring in the system that will be irreversible and 
possibly damaging to consumer interests and the middle distillate 
retailers, particularly fuel oil dealers. An understanding of the 
middle distillate market begins with the refineries in each of the 
three US major refinery markets: East-South-Central, Mountain, and 
West Coast. Within each of these major markets, changes are occur- 
ring at all three levels of distribution and in the patterns of consump- 
tion. This report deals with the profiles of these three markets. 


WASTE MANAGEMENT 
REFER ALSO TO CITATION(S) 134 


133 National conference about hazardous waste management. 
Workman, E.B. (ed.). Sacramento, CA; California State Department 
of Health (1977). 304p. (CONF-770276—). 

From A national conference about hazardous waste manage- 
ment; San Francisco, CA, USA (1 Feb 1977). 

Fifty-three papers were presented at the conference. Separate 
abstracts were prepared for three of them. 


ENVIRONMENTAL ASPECTS 


REFER ALSO TO CITATION(S) 1782 





JANUARY 15, 1980 


134 (CONF-790805—P3, pp E.1.1-E.1.20) Evaluation of flue 
gas desulfurization systems for thermally enhanced oil recovery oper- 
ations in California. Tuttle, J.D.; Kothari, S.P.; Patkar, A.N. 
(PEDCo Environmental, Inc., Cincinnati, OH). 1979. 

From DOE symposium on enhanced oil and gas recovery and 
improved drilling technology; Tulsa, OK, USA (22 Aug 1979). 

PEDCo Environmental, Inc. is conducting a review of cur- 
rently available flue gas desulfurization (FGD) technology as it 
applies to thermally enhanced oil recovery (TEOR) operations in 
California. The Department of Energy (DOE) contracted this 
review because TEOR steam production predominantly utilizes fuel 
containing sulfur levels that produce significant sulfur dioxide emis- 
sions. The review performs two functions: (1) it will assist the oil 
companies as they make decisions concerning FGD implementation, 
and (2) it will aid DOE in planning future R & D needs. In areas 
with concentrated TEOR activity, present and proposed air emis- 
sions regulations were reviewed. Current FGD activity in the Cali- 
fornia TEOR industry has been characterized with respect to level 
of involvement, types of FGD processes being used, problems and 
system reliability, and costs. Twelve FGD processes have been 
evaluated for application to TEOR steam generators. Intermediate- 
level designs and detailed cost estimates are being provided for most 
of these processes. This paper summarizes the work completed to 
date. 


135 (CONF-790805—P3, pp E.3.1-E.3.13) Programmatic en- 
vironmental impact statement for DOE's enhanced oil recovery RD & 
D program. Cole, J.; Bowman, B.; Greene, R.; Friedman, P. (Energy 
and Environmental Analysis, Inc., Arlington, VA). 1979. 

From DOE symposium on enhanced oil and gas recovery and 
improved drilling technology; Tulsa, OK, USA (22 Aug 1979). 

Energy and Environmental Analysis, Inc. is providing sup- 
port to the Department of Energy in the preparation of a draft 
programmatic environmental impact statement for the enhanced oil 
recovery research, development, and demonstration program. The 
enhanced recovery processes which are assessed are: steam injection; 
in situ combustion; CO, injection; micellar-polymer flooding; and 
improved waterflooding. Potential environmental impacts character- 
istic of each process are discussed, as well as the cumulative impacts 
attributable to the DOE program. This paper first describes the 
environmental impact statement process required under the National 
Environmental Policy Act. The three most significant potential 
environmental impacts from enhanced oil recovery are identified: air 
quality impacts from emissions from oil-fired boilers used in the 
steam injection process; the potential for groundwater contamination 
from the micellar-polymer process; and the impact of enhanced 
recovery methods on water supply. Measures which are available to 
mitigate these potential impacts are described. The effect of en- 
hanced oil recovery on land use, occupational health and safety, 
solid waste disposal, and the socioeconomic environment also are 
assessed. 


136 (ORNL/TM—6943) Enhanced oil recovery: environmen- 
tal issues and state regulatory programs. Haynes, R.J., Boggs, T.A.; 
Millemann, R.E.; Floran, R.J.; Hildebrand, S.G. (Oak Ridge Nation- 
al Lab., TN (USA)). Sep 1979. Contract W-7405-ENG-26. 58p. Dep. 
NTIS, PC A04/MF AO1. 

Environmental assessments were prepared for nine EOR 
demonstration projects located in six states, and the oil regulations 
for all oil-producing states were reviewed. These evaluations re- 
vealed a number of potentially important environmental impacts 
associated with EOR, including: (1) loss of vegetation; (2) excessive 
air emissions from thermal operations; (3) excessive erosion and 
sedimentation (mostly in hilly terrain) and subsequent deterioration 
of surface-water quality; (4) pollution of land and surface waters 
from spills or leaks of oil or other chemicals; and (5) contamination 
of groundwater aquifers. The need for additional environmental 
planning and monitoring regulations specific for the oil-production 
industry is emphasized. States are encouraged to continue strength- 
ening and upgrading their oil-regulatory programs to safeguard the 
environment. The evaluations also identified areas where additional 
information is needed: (1) toxicity and carcinogenicity studies of 
chemicals used in injection processes; (2) evaluation of groundwater 
monitoring methods; and (3) studies of reclamation procedures for 
soils contaminated by oil and brine. 


POLICY, LEGISLATION, AND REGULATION 


REFER ALSO TO CITATION(S) 136, 1192 


137 (EMD—79-63) Key crude oil and products pipelines are 
vulnerable to disruptions. (General Accounting Office, Washington, 
DC (USA)). 27 Aug 1979. 81p. General Accounting Office, 441 G 
St., NW, Washington, DC. 

Rep ort to the Congress of the United States by the Comptrol- 
ler General 


PETROLEUM 19 


Pipelines-transporting about three-fourths of the crude oil 
delivered to refineries and one-third of the refined products moved 
from refineries to consumers - are highly vulnerable to disruptions 
caused by human error, sabotage, or nature. Damage to key facilities 
on just a few pipeline systems could greatly reduce domestic ship- 
ments, causing an energy shcrtage exceeding that of the 1973 Arab 
oil embargo. The petroleum industry is not emphasizing physical 
security and neither industry nor Government has developed contin- 
gency plans for reducing adverse effects of petroleum shortages 
should key pipeline facilities be damaged, causing serious disrup- 
tions. The Department of Energy should, among other things, devel- 
op contingency plans to mitigate effects of petroleum shortages 
caused by prolonged pipeline disruptions and improve physical 
security, where needed, at critical pipeline facilities. 


PROPERTIES 
REFER ALSO TO CITATION(S) 58, 60 


138 (BETC/PPS—79/3) Motor gasolines, winter 1978-79. 
Shelton, E.M. (Department of Energy, Bartlesville, OK (USA). 
Bartlesville Energy Technology Center). Jul 1979. 82p. Dep. NTIS, 
PC A05/MF AOl1. 

Various refiners, motor manufacturers, and chemical compa- 
nies collected 2,358 samples from service stations throughout the 
country. They analyzed the samples in their laboratories and submit- 
ted the data to the Bartlesville Energy Technology Center for study, 
necessary calculations, and compilation under a cooperative agree- 
ment between the Bartlesville Energy Technology Center (BETC) 
and the American Petroleum Institute (API). The samples represent 
the products of 52 companies, large and small, which manufacture 
and supply gasoline. These data are tabulated by groups according to 
brands (unlabeled) and grades for 17 marketing areas and districts 
into which the country is divided. A map included in this report, 
shows marketing areas, districts and sampling locations. The report 
also includes charts indicating the trends of selected properties of 
motor fuels since 1946. Twelve octane distribution percent charts for 
areas 1, 2, 3, and 4 for unleaded, regular, and premium grades of 

asoline are presented in this report. The antiknock (octane) index 
(R + M)/2] averages of gasoline sold in this country were 88.7, 
89.6, and 94.2 unleaded, regular, and premium grades of gasolines, 
respectively. 


139 (CONF-790805—P1, pp C.6.1-C.6.14) Characterization of 
alkaline sensitive fraction of California crudes. Yen, T.F.; Hwang, 
R.J.; Chan, M.; Lin, P.F. (Univ. of Southern California, Los Ange- 
les). 1979. 

From DOE symposium on enhanced oil and gas recovery and 
improved — technology; Tulsa, OK, USA (22 Aug 1979). 

Two California crudes from Huntington Beach Field and 
Long Beach Field, both of which are presently undergoing alkaline 
flooding field tests, were studied. Vacuum distillation followed by 
solvent fractionation was employed in obtaining volatile cuts and 
nonvolatile fractions. Among these, the heavy volatile cut and the 
oil-resin, the major fraction of the nonvolatiles, were subjected to 
interfacial tension and bulk viscosity studies under various concen- 
trations of alkaline solution. In both studies, the oil-resin was shown 
to be strongly alkaline sensitive. Structural characterization of the 
oil-resin was done with spectroscopic techniques. Correlation of 
chemical structures with the observed alkaline responses was at- 
tempted. Porphyrins, which are considered to be potentially active 
ingredients in the oil-resin, were isolated and their types determined. 


STORAGE 


140 (SAND—79-1469) Strategic petroleum reserve corrosion: 
site-specific aspects and failure analysis of corroded pipes frum the 
Bryan Mound site. Douglass, D.L. (Sandia Labs., Albuquerque, NM 
(USA)). Sep 1979. Contract EY-76-C-04-0789. 28p. Dep. NTIS, PC 
A03/MF AOl1. 

This report covers the site-specific aspects of corrosion in the 
SPR program. The most noteworthy observation was that large 
differences in the conditions exist from site to site. Some sites should 
have relatively minor corrosion problems, whereas other sites at 
which deep caverns and acidic groundwaters exist may have severe 
corrosion problems. Laboratory tests of aerated brines have shown 
unacceptably high corrosion rates which may lead to failures long 
before the anticipated lifetime of various components is reached. The 
high corrosion rates may be reduced to tolerable levels by the use of 
SO, to deoxygenate the brine. However, the possible reduction of 
sulfates by anaerobic sulfate-reducing bacteria may lead to even 
more severe sulfide corrosion. No SQ: injection is recommended 
until suitable tests refute the sulfide corrosion problem. Rust samples 
from three types of pipes from the Bryan Mound depository and a 
piece of a severely corroded (completely perforated) pipe were 
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subjected to x-ray energy dispersive analyses and failure analysis at 
Sandia Laboratories. Service histories of the pipes were unknown 
except the 5-1/2 in. pipes were stated to have carried brine at 100°F. 
Two large pipes showed minimal corrosion and were characterized 
by loose, flaky rust which contained traces of some foreign elements 
such as calcium, silicon, chlorine which could be attributed to either 
dissolved species in near-surface groundwaters or cement which 
coated the 11” pipe. These pipes were guessed to have been casings, 
and it was concluded that they were probably not exposed to sulfur- 
bearing waters. The 5-1/2 in. brine pipe was of very r quality 
steel and was analyzed in detail. It was concluded that the brine was 
extremely corrosive and led to the extensive corrosion observed. 
Although the pipe was used many years ago, the same conditions 
may prevail and could lead to serious problems. 


141 (UCRL—15091) Phase I investigations: a preliminary 
evaluation of brine injection operations at Bayou Choctaw and other 
strategic petroleum reserve sites. (Keplinger and Associates, Inc., 
Tulsa, OK (USA)). 1 Jun 1979. Contract W-7405-ENG-48. 229p. 
Dep. NTIS, PC Al1/MF AOl1. 

The reservoirs at Bayou Choctaw selected for brine injection 
are technically feasible for storing TL volumes of brine injected at 
high rates over a sustained period of time. Sand Interval No. 6 is 
suitable for brine injection. Drilling and completion costs were 
excessive at Bayou Choctaw and other SPR sites, and supervision of 
brine injection well drilling and completion operations was poor. 
Well injectivity is very low due to plugging. Means for well rehabili- 
tation may include overpressuring. Recommendations are presented 
for obtaining proper baseline geological data and for improving 
injection well performance. (DLC) 


COMBUSTION 


REFER ALSO TO CITATION(S) 35 


NATURAL GAS 


142 (METC/SP—79/6) Proceedings: third Eastern gas shales 
symposium. Barlow, H. (ed.). (Department of Energy, Morgantown, 
WV (USA). Morgantown Energy Technology Center). 1979. 548p. 
(CONF-791003—). Dep. NTIS, PC A23/MF AOI1. 

From 3. Eastern gas shales symposium; Morgantown, WV, 
USA (1 Oct 1979). 

Forty-two papers are presented under the following session 
headings: general, resource characterization, extraction technology, 
and technology testing. Separate abstracts were prepared for 32 of 
the papers. (DLC) 


RESERVES 


143 (METC/SP—79/6, pp 3-13) Status report of the Eastern 
Gas Shales Project. Wise, R.L. (Morgantown Energy Technology 
Center, WV). 1979. 

From 3. Eastern gas shales symposium; Morgantown, WV, 
USA (1 Oct 1979). 

Unconventional sources of natural gas already provide over 1 
TCF annually to domestic gas production and could ultimately 
provide a much larger share of the natural gas supply. As a result of 
the studies being carried out through the Eastern Gas Shales Project 
(EGSP), the eastern Devonian Shales should make a significant, 
near-term contribution to the nation’s natural gas supply. This paper 
presents project progress and status of field and laboratory studies 
for the Resource Characterization, Extraction Technology R and D, 
Technology Testing and Verification and Project Integration aspects 
of the EGSP. 


GEOLOGY AND EXPLORATION 
REFER ALSO TO CITATION(S) 197 


144 (CONF-790805—P3, pp K.2.1-K.2.13) Preliminary re- 
sults of organic maturation, temperature, and pressure studies in the 
Pacific Creek area, Sublette County, Wyoming. Law, B.E.; Spencer, 
C.W.; Bostick, N.H. (Geological Survey, Denver, CO). 1979. 

From DOE symposium on enhanced oil and gas recovery and 
improved drilling technology; Tulsa, OK, USA (22 Aug 1979). 

Preliminary investigations of a sequence of Upper Cretaceous 
and Lower Tertiary rocks in the Pacific Creek area of the northeas- 
tern Green River Basin show that studies of organic maturation, 
subsurface temperature, and formation pressure may help define 
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prospective gas-saturated intervals and delineate areas of maximum 
gas resource potential. At about 11,600 ft (3,500 m), near the base of 
the Upper Cretaceous Lance Formation, the top of significantly high 
overpressuring has been identified. Drillstem test data indicate that 
the pressure gradient is as high as 0.84 psi/ft (19.0 KPa/m). The 
development of overpressuring may involve several processes; how- 
ever, interpretation of the available information indicates that the 
active generation of iarge amounts of wet gas is one of the more 
important processes. A vertical profile of organic maturation, deter- 
mined by vitrinite reflectance and color alteration of organic materi- 
al, shows that the top of overpressuring and beginning phase of wet- 
gas generation occurs within, but well below the top of, the oil 
window. The present minimum temperature at the top of overpres- 
suring is at least 190°F (88°C). This temperature was determined 
from uncorrected bottom-hole temperatures recorded during log- 
ging of wells drilled in the area. The preservation of abnormally 
high pressures is probably due to presently active generation of gas 
in a thick interval of discontinuous, very low-permeability shales, 
siltstones, and sandstones. 


145 (CONF-790805—P3, pp L.2.1-L.2.9) Porosity determined 
from neutron, density and sonic logs in western tight gas sands. 
Freeman, D.; Osoba, J.S. (Texas A & M Univ., College Station). 
1979. 

From DOE symposium on enhanced oil and gas recovery and 
improved drilling technology; Tulsa, OK, USA (22 Aug 1979). 

The tight gas sands of the Rocky Mountain Region contain 
large volumes of gas; yet, to date there is very little production from 
this region. One of the reasons for the lack of exploitation of this 
valuable reserve may be the inability to accurately evaluate the 
reserve. The most practical way to evaluate this resource is with 
wire-line logs. Therefore, research is being conducted in order to 
determine the best methods of evaluating this reserve. Specifically, 
the research is being directed toward evaluating the ability of the 
neutron, the density and the sonic log to predict the porosity of the 
subsurface formations. Laboratory techniques designed to measure 
the porosity of reservoir rock are being evaluated to determine the 
most reliable method for determining the porosity of the tight 
western gas sands. The initial results of calculating the porosity from 
wire-line logs indicates that the porosities calculated from the densi- 
ty log are in closer agreement with the porosities determined on core 
samples than the porosities calculated from the sonic log or the 
neutron log. The matrix density used in calculating the porosity from 
the density log was found to be higher for the tight shaley sands than 
for the cleaner, more porous sands. 


146 (CONF-790805—P3, pp L.5.1-L.5.16) Effect of pressure 
and water saturation on permeability of western tight sandstones. 
Byrnes, A.P.; Sampath, K.; Randolph, P.L. (Inst. of Gas Tech., 
Chicago, IL). 1979. 

From DOE symposium on enhanced oil and gas recovery and 
improved drilling technology; Tulsa, OK, USA (22 Aug 1979). 

The Institute of Gas Technology (IGT) is conducting tests on 
the effect of pore and confining pressure on the absolute and relative 
permeability of Western tight sandstone. Cores from the Canyon 
Largo No. 256 Well in the San Juan Basin, Dakota Formation, 
Farmington, New Mexico, and the Mobil F31-13G Well in the 
Piceance Basin, Zones 3 and 6, Rio Blanco County, Colorado, are 
being examined. Steady state flow and pressure pulse decay tests 
have been conducted at pore pressures up to 4700 psi and confining 
pressures up to 9700 psi. Relative gas permeability values have been 
measured at different levels of water saturation and compared with 
an earlier empirical correlation proposed by Corey. The effect of 
confining pressure on tight sandstone was studied and results were 
found to conform to the observations of earlier investigators. 


147 (DOE/BG, 01569—14) Western Gas Sands Project: 
Northern Great Plains Province review. Newman, H.E. III (comp.). 
(CER Corp., Las Vegas, NV (USA)). 1 Aug 1979. Contract AC08- 
79BG01569. 34p. Dep. NTIS, PC A03/MF AO1. 

The synopsis outlines the Upper Cretaceous low permeability 
natural (biogenic) gas formations of the Northern Great Plains 
Province (NGPP) of Montana, Wyoming, North and South Dakota. 
The main objectives are to present a general picture of that strati- 
graphy, significant structures, and natural gas potential. 


148 (METC/SP—79/6, pp 35-38) Exploration strategy for an 
unconventional natural gas resource: Devonian shale. Dean, C.S.; 
Overbey, W.K. Jr. (Morgantown Energy Technology Center, WV). 
1979. 

From 3. Eastern gas shales symposium; Morgantown, WV, 
USA (1 Oct 1979). 

Exploration rationales, exploration techniques, and prospects 
are the key elements of EGSP’s ideal exploration strategy for the 
Devonian shales of the Appalachian, Illinois, and Michigan Basins. 
The unconventional nature of the Devonian shales as a natural gas 
resource demands shale specific rationales. These are characterized 
by a hypothesized geological mechanism for the creation of a natural 
fracture system, because fracture permeability is essential to shale 
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production. Fractures are a necessary, but not sufficient, condition; 
hence, shale svecific rationales include supporting information: black 
shale thickness, kerogen content, thermal maturity, reported shows, 
production history, etc. Exploration techniques are the means em- 
ployed to evaluate rationales short of drilling and optimize local 
geologic factors in site selection. An inventory of conceivable explo- 
ration rationales and techniques for the Devonian shales is presented. 
The development of seven exploration prospects associated with the 
Newman Ridge and Greendale Synclines in eastern Tennessee and 
southwestern Virginia serves as a case study illustration of EDSP’s 
exploration strategy. 


149 (METC/SP—79/6, pp 39-49) Digital image processing 
and enhancement of Landsat data for lineament mapping and natural 
gas exploration in Appalachian region. Wescott, T.F.; Smith, A.F. 
1979. 

From 3. Eastern gas shales symposium; Morgantown, WV, 
USA (1 Oct 1979). 

A project is currently underway to prepare digitally en- 
hanced Landsat images covering test sites in the Appalachian region 
and to evaluate their application for lineament mapping and natural 
gas exploration. Digitally enhanced products were prepared using 
seasonal Landsat data covering test sites located in seven states 
(New York, Pennsylvania, Ohio, West Virginia, Virginia, Kentucky, 
and Tennessee). At least ten different types of digita! enhancements 
were applied to each test site for each season for review and analysis. 
The optimum four products (per season, per test site) have been 
forwarded to the participating state users for evaluation and assess- 
ment. Digital enhancements are displayed and specific enhancement 
procedure are explained and illustrated. The differences in edge 
enhancements and in linear and non-linear contrast stretches for the 
same season and for different seasons are described. The digital 
processing methodology used for processing, evaluating, and select- 
ing the optimum contrast stretches and edge enhancements is dis- 
cussed. The role of the interactive digital computer in image process- 
ing and enhanc>ment is illustrated. 


150 (METC/SP—79/6, pp 51-61) Late-tectonic extension 
faulting in the central Appalachians. Berger, P.S. (Univ. of Cincin- 
nati, OH); Wheeler, R.L. 1979 

From 3. Kastern gas shales symposium; Morgantown, WV, 
USA (1 Oct 1979). 

Extension faulting was an important mechanism of layer- 
parallel elongation in folded rocks in parts of the western Valley and 


Ridge and eastern Allegheny Plateau provinces of Maryland, Penn- 
sylvania, Virginia; and West Virginia. The faults formed late during 
folding, when beds were dipping steeply, and contributed to growth 
of anticlines. The faults are particularly abundant in the Brallier 
Formation (Upper Devonian) on the steep, northwestern limb of 
Wills Mountain anticline, where the Brallier Formation is thinned by 
as much as 75%. It is suggested that the thinning is partly due to 
late-tectonic extension faulting in multilayers of sandstone and shale 
and to flowage in thick shale units, rather than to splay faults rising 
from detachment surfaces. Sequences of extended multilayers may 
contribute fracture permeability to a gas reservoir 


151 (METC/SP—79/6, pp 63-78) Petrologic evaluation of the 
significance of natural fractures in low-porosity shale gas reservoirs: 
results of investigation in the Upper Devonian of Virginia and West 
Virginia. Vinopal, R.J.; Nuhfer, E.B.; Klanderman, D.S. (West Vir- 
ginia Geological and Economic Survey, Morgantown). 1979. 

From 3. Eastern gas shales symposium; Morgantown, WV, 
USA (1 Oct 1979) 

Economic production of gas from the Devonian shales of the 
Appalachian Basin is dependent on the presence of natural or 
induced fracturing. Investigation of natural fractures in five cored 
wells of varying productivity indicates that fracture frequency alone 
is not the sole control of well productivity. A one to one relationship 
between natural fracture seen in cores and gas shows indicated by 
temperature and sibilation logs is not present. This is attributed to 
degrees of permeability enhancement by different fracture types. No 
system of abundant microfractures was documented after study of 
nearly 400 shale samples by radiography, thin section, and SEM. 
Thus, only macroscopic fractures are of importance. Horizontal to 
subvertical slickensided fractures, even with frequencies of 2 to 3 per 
foot, are not associated with gas shows in organic-rich, laminated 
siales. Exami «ation of their surfaces by SEM shows complete oblit- 
eration of zra.n to grain boundaries and a uniform, glassy surface of 
low perm:ability High angle vertical fractures, associated with 
higher zas producti ‘ity, retsin some openness and permeability in 
the subsurface due to mii eralizaticn and slight movement between 
fracture hackles. [he most productive well, final open flow of 1007 
MCFPD, possessed high ang e vertica frectures in its pay zone of 
organic-rich laminated shale. Slivht offsett 1g long fracture hackles 
opened widths up to 28mm. Vertical fractures with no mineraliza- 
tion, indication of offsetting along hackles or g: . shov’s, are inter- 
preted es being closed at depth. |0 figures 
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152 (METC/SP—79/6, pp 85-114) Petrology and maturation 
of dispersed organic matter in the New Albany Shale Group of the 
Illinois Basin. Barrows, M.H.; Cluff, R.M.; Harvey, R.D. (Illinois 
State Geological Survey, Urbana). 1979. 

From 3. Eastern gas shales symposium; Morgantown, WV, 
USA (1 Oct 1979). 

The New Albany Shale Group of the Illinois Basin is being 
studied to evaluate its potential for yielding hydrocarbons. Coal 
petrographic techniques were employed to evaluate the composition 
and thermal maturity of dispersed organic matter in the shales. 
Vitrinite reflectance was measured on acid-macerated kerogen sepa- 
rates from 11 cores and 126 cuttings from drill holes through the 
New Albany Shale in Illinois, indiana, and western Kentucky. No 
significant variations in reflectance values were observed within the 
New Albany any any single location with respect to either deposi- 
tional facies or depth. An isoreflectance map prepared from the datz 
shows large areas of the Illinois Basin where reflectance is uniforml, 
low (< 0.5% anti Ro) and the organic matter has not yet reached the 
stage of petroleum generation. Several areas of higher reflectance 
are also present: (1) near the northern erosional truncation of the 
New Albany in central Illinois; (2) in east-central Illinois, within a 
broad southward plunging syncline immediately west of the Clay 
City Anticlinal Belt; (3) in Wayne and Hamilton Counties, Illinois, 
the present-day area of maximum burial depth; and (4) in extreme 
southeastern Illinois, where the highest reflectances yet observed (> 
1.0% anti Ro) correspond to a complexly faulted and mineralized 
area with nearby igneous intrusions. Changes in color and intensity 
of uv fluorescence of liptinites are generally in good agreement with 
reflectance data. Occurrence and abundance of amorphous organic 
matter, alginites (mainly Tasmanites), vitrinites, and exinites are 
facies dependent. Solid hydrocarbons that occur as pore fillings in 
fusinite are found mainly in samples from southeastern Illinois. Their 
presence suggests that hydrocarbon generation and expulsion have 
occurred in the New Albany in southeastern Illinois. 23 figures. 


153 (METC/SP—79/6, pp 115-163) Devonian shales: an in- 
depth analysis of well EGSP NY No. 1 with respect to shale character- 
ization, hydrocarbon gas content, and wire-log data. Kalyoncu, R.S.; 
Boyer, J.P.; Snyder, M.J. (Battelle Columbus Labs., OH). 1979. 

From 3. Eastern gas shales symposium; Morgantown, WV, 
USA (1 Oct 1979). 

The objective of the Battelle portion of the Eastern Gas Shale 
Program has been to determine the relationships between shale 
characteristics, hydrocarbon gas content, and wire- log information 
in order to establish a sound basis for defining the productive 
capacity of this reserve and to provide guidance for continuing 
research, development, and demonstration projects designed to en- 
hance the recovery of gas from shale deposits. Historically, efforts to 
determine interrelationships have been hampered by the lack of data 
bases large enough for meaningful statistical interpretations. During 
the coring of Well EGSP NY No. | over 160 core samples were 
taken and over 12 wire-log runs were made. This data base has 
provided a sound foundation from which possible correlations and 
conclusions can be made. 19 figures, 10 tables. 


154 (METC/SP--79/6, pp 165-209) Inorganic geochemistry 
studies of the Eastern Kentucky Gas Field. Negus-de Wys, J.; Renton, 
J.J. (West Virginia Univ., Morgantown). 1979. 

From 3. Eastern gas shales symposium; Morgantown, WV, 
USA (1 Oct 1979). 

The Upper Devonian Ohio Shale sequence including the 
Cleveland, Three Lick, and Upper, Middle, and Lower Huron, and 
the Mississippian Berea-Bedford sequence are studied by using XRF 
aud XRD on > 500 samples from i4 wells from the Eastern 
Kentucky Gas Field. Elements studied are Mg, Al, Si, P, K, Ca, Ti, 
Mn, Fe, S, Cu, Zn, Sr, and Na. Minerals included in the study are 
chlorite, illite, kaolinite, anhydrite, szomolnokite (FeSO, . H2O), 
quartz, orthoclase, plagioclase, calcite, dolomite, siderite, pyrite, and 
bassanite (CaSO, . 1/2 HeO) Ratios studied were Si/Al and five 
mineralic ratios: (1) kaolinit: ‘kaolinite + illite; (2) quartz/quartz + 

kaolinite + illite + chlorine; (3) siderite/calcite + dolomite + 
siderite; (4) calcite/calcite + dolomite; and (5) chlorite/chlorite + 
kaolinite. The data are examined in terms of average values for total 
producing sequence, for Ohio Shale sequence and for each stratigia- 
phic unit. Computer-drawn maps, using six contour levels, are com- 
pared with final open flow data patterns from a hand-contour map 
using ~ 4750 data points and with maps showing density contours of 
high-producing wells. A striking pattern match is shown by several 
elemental maps with the high-producing well density maps. The 
mineralic ratios run are perhap~ best used as paleoenvironmental 
indicators and interpreters of the elemental complexes. Changes of 
eiven elements and minerals, within and between wells, are shown 
for comparison across the Eastern Kentucky Gas Field. The pattern 
relationships are not obvious from the graphs, nor are they from the 
formation density logs of the wells. 39 figures. 


155 (METC/SP—79/6. pp °47-276) Medeling of Devonian 
Shale gas reservoir performance. Kucuk, F. (Science Applications, 
nc., Morgantown, WV); Sawyer, W. 1979. 
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From 3. Eastern gas shales symposium; Morgantown, WV, 
USA (1 Oct 1979). 

Most Devonian Shale reservoirs are expected to consist of 
very tight porous shale formations which may be rather highly 
fractured in certain tectonic terranes. Under these conditions, the 
fractures may provide most of the gas permeability, but contribute 
very little to the overall storage capacity. By comparison, the matrix 
of the shale may provide most of the storage capacity, but contribute 
very little to flow because of the low permeability. Gas transport in 
Devonian Shale reservoirs, according to the assumption adopted 
here, occurs only in the permeable fractured medium, into which 
matrix blocks of contrasting physical properties deliver their gas 
contents. That is, the matrix acts as a uniformly distributed gas 
source in a fractured medium. Furthermore, desorption from pore 
walls will be treated in the modeling as a uniformly distributed 
source within the matrix blocks. This paper presents a mathematical 
model for the purpose of simulating well performance of Devonian 
Shale gas reservoirs. 18 figures. 


156 (METC/SP—79/6, pp 277-289) Lineaments and ground- 
water chemistry as exploration tools for Devonian Shale gas in the 
Midway-Extra field of West Virginia. Beebe, R.R. (Exxon Corp., 
Corpus Christi, TX); Rauch, H.W. 1979. 

From 3. Eastern gas shales symposium; Morgantown, WV, 
USA (1 Oct 1979). 

A hydrogeologic study was done in the Midway-Extra gas 
field where gas wells tap Devonian shales in northern Putnam 
County, West Virginia. Lineaments were mapped and shallow 
ground water was surveyed for physical and chemical parameters, to 
determine if lineaments or ground water may be useful for shale gas 
exploration. Landsat lineaments, defined from satellite imagery, have 
no effect on water well yield and are associated with low gas well 
yields. Short photolineaments, defined from low-altitude stereo pho- 
tography, are excellent sites for high-yielding water wells and good 
sites for high-yielding gas wells. These lineaments appear to repre- 
sent permeable zones about 400 feet wide at shallow depth, and 
perhaps 0.5 miles wide in the Devonian shales. Photolineaments 
oriented N60°W-N30°E are especially well associated with high- 
yielding gas wells. Photolineaments bearing 60°-90° from the general 
structural trends are strongly related to high-producing gas wells in 
both the Midway-Extra and Cottageville study areas. Final open 
flow is in general greater for gas wells near high-producing water 
wells, but the trend is not statistically significant. Final open flow is 
especially great for gas wells near water wells or springs having high 
bicarbonate or nitrate concentrations. High bicarbonate content is in 


part likely to be caused by oxidation of methane gas in shallow 
ground water. 6 figures, 2 tables. 


157 (METC/SP—79/6, pp 305-315) Cross-strike structural 
discontinuities: their use in an exploration rationale for eastern Pla- 
teau province, Appalachian Basin. Wheeler, R.L. (Denver Federal 
Center, CO). 1979. 

From 3. Eastern gas shales symposium; Morgantown, WV, 
USA (1 Oct 1979). 

Cross-strike structural discontinuities (CSD’s) are zones of 
structural disruption several kilometers wide in the Appalachian and 
other overthrust belts. CSD’s are not faults or fault zones. They 
typically contain about 1000 km* (240 mi*) of unusually fractured 
rock. For example, in eastern West Virginia, one CSD (Parsons 
lineament) trends west-northwest at least from the Appalachian to 
the Intra-Plateau structural fronts of the eastern Plateau province, 
with no evidence of basement involvement. Where the Parsons 
lineament crosses the Deer Park and Elkins Valley anticlines, ex- 
posed Upper Devonian siltstones have about twice their normal joint 
intensity (surface area of systematic joints per unit volume of rock). 
Another CSD (Petersburg lineament) trends west-southwest from 
the western Valley and Ridge province and crosses the Appalachian 
structural front. The Petersburg lineament alines with a probable 
basement flexure under the western and central Plateau province and 
has twice normal joint intensity in exposed Lower Pennsylvanian 
sandstones at the front. The two CSD’s appear to intersect in 
southern Tucker and northern Randolph Counties, West Virginia. 
CSD’s and intersections of CSD’s, particularly where either under- 
lies intersections of short, airphoto lineaments, may comprise highly 
permeable, fractured, gas-filled reservoirs. Where the seal is pre- 
served, CSD’s can provide a guide for extending exploration into the 
little-tested eastern Plateau province of West Virginia and adjacent 
states, where organic-rich Devonian shales are thick and thermally 
mature. 


158 (METC/SP—79/6, pp 317-329) Cottageville gas field cor- 
relation analyses for reservoir modeling. Springer, T.E.; Nuckols, 
E.B. (Los Alamos Scientific Lab., NM). 1979. 

From 3. Eastern gas shales symposium; Morgantown, WV, 
USA (1 Oct 1979) 

A model is being developed for the fractured Devonian gas 
shale reservoir in Cottageville, West Virginia. This *-*-7'~ i 
ing all the available geological. geophysical, and gas production data 
into a self-consistent model that will account for the observed flows 


intanrnat 
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and pressures. Purpose is to further the understanding of possible 
production mechanisms in a highly fractured reservoir and to devel- 
op tools and methodology to apply to other reservoirs. We are using 
a single-phase Darcy-flow simulator and a data base management 
code that provides capabilities for selecting, ranking, rotating, map- 
ping, meshing, and plotting various attributes of wells in the field. 
We have been determining how to use the known data in the model 
by various correlation proceses. Subsea depths of stratigraphic zones 
near the producing horizon, obtained from 99 wells in the field, have 
been interpolated onto a 250-m-interval grid pattern from which 
isopach and structure maps have been computer generated. The 
producing horizon’s structural elevations and thickness and their first 
and second derivatives were computed at each well location and 
correlated with well flow curves. When considering the set of all 
wells, we found very little correlation of structure or isopach 
surfaces and derivatives with production or final open flow. Produc- 
ing wells occur in a narrower structural range than do the nonpro- 
ducing wells. Some correlation, but with weak confidence, was 
observed when only wells of a particular type of decline curve were 
compared. 22 figures, 2 tables. 


159 (METC/SP—79/6, pp 331-369) Lithology studies of 
upper Devonian well cuttings in the Eastern Kentucky Gas Field. 
Negus-de Wys, J. (West Virginia Univ., Morgantown). 1979. 

From 3. Eastern gas shales symposium; Morgantown, WV, 
USA (1 Oct 1979). 

Well cuttings from 14 wells in the Eastern Kentucky Gas 
Field are studied under reflected light. A comparison of lithology 
changes across the field and between stratigraphic units is presented. 
Fracture indicators are contoured and related to density of high 
producing wells and other lithologic characteristics. Statistical meth- 
ods show highly significant correlation between fracture counts and 
high producing well contours. A table of correlation coefficients is 
presented for lithologic data and production. The value of such a 
field study approach, in more detail, is emphasized for future explo- 
ration and evaluation in the production of gas from Upper Devonian 
shales in this area. 33 figures. 


160 (METC/SP—79/6, pp 371-384) Unconventional evalua- 
tion of the Cottageville Devonian Shale Field, Jackson and Mason 
Counties, West Virginia. Hennington, W.M. 1979. 

From 3. Eastern gas shales symposium; Morgantown, WV, 
USA (1 Oct 1979). 

A preliminary study utilizing the new unconventional explo- 
ration technique has been made based on the available data. The 
technique is an attempt to reconstruct depositional structural condi- 
tions which are thought to control development of the natural 
compaction fracture reservoir. The depositional highs should have 
the coarser, less compactible material deposited, while the deposi- 
tional lows should have the finer more compactible materials depos- 
ited. Minimum compaction on the depositional highs and maximum 
compaction in the depositional lows should result in maximum 
compaction fractures on the flanks of the depositional highs. Produc- 
tion from the shale occurs on present day structural noses with about 
250 feet of regional dip across the field. There does not appear to be 
any direct relationship of good producers to present day shale 
structure. Most of the producers, approximately 77%, fall within a 
50’ depositional structure interval and 100% of the producers with 
initial flows of over 500,000 cfgpd fall within a 50’ interval. About 
11% of the Cottageville Field wells had initial flows of over 500,000 
cfgpd. This indicates the possibility of being more selective in 
making locations and substantially increasing the chances of making 
a good well. The high natural open flows and largest accumulated 
production seem to be associated with the flanks of the depositional 
structure. The preliminary study indicates the utilization of the 
unconventional technique can substantially improve Devonian shale 
natural fracture reser oir prediction, improve definition of produc- 
tive limits, and demonstrate the possibility of selectively drilling tests 
with current economic potential. 4 figures. 


161 (METC/SP—79/6, pp 387-399) Characterization of the 
production mechanism in the Devonian shale and its sensitivity to 
changes in various reservoir parameters. Ford, W.K. (INTERCOMP 
Resource Development and Engineering, Inc., Houston, TX). 1979. 

From 3. Eastern gas shales symposium; Morgantown, WV, 
USA (1 Oct 1979). 

Two basic reservoir simulation models were formulated for 
analysis. Only the results from one of the models are being reported 
in this paper, that being a single well radial gas model of a well 
located in Lincoln County, West Virginia. The model was used to 
study whether the gas in the Devonian shale was more likely present 
in a dual-porosity system or single-porosity system. The sensitivity of 
the production characteristics to changes in various reservoir param- 
eters and the validity of conventional pressure analysis techniques 
were also studied. The results indicate that it is virtually impossible 
© discern between the two systems because, within the range of 
measured parameters, either system will adequately describe the 
production history being studied. The production characteristics are 
most sensitive to reservoir permeability and induced fracture half- 
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length. The study also showed that most conventional pressure 
analysis techniques are valid in the Devonian shale environment. 18 
figures. 


162 (METC/SP—79/6, pp 407-414) Parsons cross strike 
structural discontinuity as an exploration area for fractured gas reser- 
voirs. Dixon, J.M.; Wilson, T.H. (West Virginia Univ., Morgan- 
town). 1979. 

From 3. Eastern gas shales symposium; Morgantown, WV, 
USA (1 Oct 1979). 

The Parsons cross-strike structural discontinuity of the Pla- 
teau, and Valley and Ridge provinces in the Central Appalachians is 
defined as a cross-strike alignment of noses, bends, and saddles of 
major folds. Structural shortening in the lineament is generally taken 
up by smaller folds and more abundant thrust faults. In the Plateau, 
Upper Devonian shale, mudstone and siltstone, and Lower and 
Middle Pennsylvanian sandstone are more intensely jointed. In the 
Middle Mountain syncline of the Valley and Ridge Province, the 
Middle Devonian shales exposed within the structural lineament are 
areas characterized by larger and more numerous deformation do- 
mains. These deformation domains are areas of disrupted bedding 
associated with faulting and folding of the shales and the underlying 
Lower Devonian Oriskany Sandstone. These deformation domains 
also define areas of more intensely jointed shale so that information 
about Devonian Oriskany structure can be used to predict the 
locations of intensely fractured gas. producing Devonian shales. 
Future exploration for fractured gas reservoirs can then be opti- 
mized by concentrating surface and subsurface studies along cross- 
strike structural discontinuities, and determining their westward 
extent into the Appalachian Plateau. 3 figures. 


163 (METC/SP—79/6, pp 433-443) Compositional variations 
in a fabric-element based lithologic type classificetion for Devonian 
shales. Klanderman, D.S.; Hohn, M.E. (West Virginia Geological 
and Economic Survey, Morgantown). 1979. 

From 3. Eastern gas shales symposium; Morgantown, WV, 
USA (1 Oct 1979). 

The use of fabric elements to classify specific shale lithotypes 
permits rapid qualitative evaluation of productive potential and 
interpretation of general depositional environments without recourse 
to detailed chemical and mineralogical characterization. In order to 
evaluate the usefulness of subjective lithotype classification, 169 
samples from the Lincoln 1637 cored well, classified into four shale 
lithotypes were examined through parametric and nonparametric 
statistical tests performed on petrophysical and compositional data 
derived from these same samples. The lithotypes consisted of: (1) 
sharply banded shale, (2) thinly laminated shale, (3) lenticularly 
laminated shale, and (4) nonbanded shale. Analytical parameters 
considered were: bulk density, matrix density, porosity, log density, 
sonic travel time, resistivity, gamma-ray-log response, silt (by thin- 
section point counts), quartz, illite, pyrite, and 14 angstrom clays 
quantified relatively by x-ray diffraction, total sulfur by rapid LECO 
method, and organic matter by loss-on-ignition between 100° and 
550°C. The data were tested for normality by means of a one-sample 
Kolmogorov-Smirnov test and then for significant differences be- 
tween lithotypes by means of both the Analysis of Variance and the 
nonparametric analogue, the Kruskal-Wallis test. The test results 
show that significant differences do exist between the specific litho- 
types, and therefore, that classification by fabric elements does 
reflect real differences in rock properties. Fabric element classifica- 
tion must precede more destructive physical and analytical tests so 
that this valuable information is not lost and so that later test results 
can be related back to specific rock types. 2 figures, 4 tables. 


164 (METC/SP—79/6, pp 445-450) Regional survey of sur- 
face joints in eastern Kentucky. Long, B.R. (West Virginia Univ., 
Morgantown). 1979. 

From 3. Eastern gas shales symposium; Morgantown, WV, 
USA (1 Oct 1979). 

A regional survey of eastern Kentucky surface joints was 
completed. Maps of joint strikes plotted a. rose diagrams show coal 
has the most consistent regional orientation of joints of all lithologies 
studied. Coal face cleats and coal structure form lines swing in the 
foreland of the Pine Mountain thrust fault. The face cleat swing 
could be due to the thrust, but may instead be a separate system 
related to basement shape or an edge effect created by the Russell 
Fork tear fault. The apparent independence of coal cleat strikes from 
the Pine Mountain thrust may be a result of isolation of coal from 
fault stress by movement along the fault plane or by the coal having 
too low a rank for fracturing when faulting occurred. Outcropping 
Devonian shales show consistent joint strikes of N25E, N4SE, and 
N65W. First-formed and second-formed joints strike northeast and 
northwest, respectively. The N45E joint strikes occur predominantly 
along the eastern flanks of the Cincinnati Arch and Nashville Dome. 
The N25E joint strikes are concentrated in the Cumberland saddle 
between the Cincinnati Arch and Nashville Dome. 


165 (METC/SP—79/6, pp 511-525) Distribution and geo- 
chemical characterization of the Hannibal Member of the New Albany 
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Shale in Indiana. Lechler, P.J.; Hasenmueller, N.R.; Bassett, J.L.; 
eee, R.K. (Indiana Geological Survey, Bloomington). 1979. 

m 3. Eastern gas shales symposium; Morgantown, WV, 
USA (1 tee 1979). 

The Hannibal Member, the uppermost unit of the New 
Albany Shale (Mississippian-Devonian) in the subsurface of the 
Illinois Basin in Indiana, has been correlated with the Jacobs Chapel, 
Henryville, Underwood, and Falling Run Beds (in descending order) 
of the southeastern Indiana outcrop area. The stratigraphic com- 
pleteness of the Hannibal Member and its outcrop equivalents is 
geographically variable. The Hannibal is overlain by the Rockford 
Limestone (Lower and Middle Mississippian) or by the New Provi- 
dence Shale (Middle Mississippian) and is underlain by the brownish- 
black shale of the Clegg Creek Member (equivalent to the upper part 
of the Grassy Creek Shale of Illinois) of the New Albany Shale. The 
Mississippian-Devonian boundary has been placed at or slightly 
below the base of the Falling Run Bed. The Jacobs Chapel is 
greenish-gray glauconitic shale. The Henryville is black organic-rich 
shale that has the highest organic carbon content of all units of the 
New Albany sections and is strongly enriched in heavy metals. The 
Underwood is greenish-gray shale that is irregularly distributed and 
various greatly in thickness. The Falling Run is a bed of nodular 
phosphate or phosphatic debris high in Ca, P, F, Y, and U. The 
geochemistry of the Hannibal Member and of its outcrop equivalents 
is significantly different from that of the underlying members (De- 
vonian) of the New Albany Shale. Statistical analysis shows the 
Hannibal to be significantly enriched in many trace elements relative 
to the underlying New Albany members and to many other black 
shales of North America. 7 figures, 5 tables. 


(MLM—2651(OP)) Current assessment of the physioche- 

mical characterization data for the eastern gas shales. Nance, S.W.; 
Zielinski, R.E. (Mound gong Miamisburg, OH (USA)). 
Contract EY-76-C-04-0053. 25p. Dep. NTiS, PC A02/MF AOI. 

Physiochemical characteristics were evaluated for over 700 
core and drill cutting samples from Upper Devonian Gas Shales. 
These samples were selected from seven Illinois Basin and fourteen 
Appalachian Basin wells. The organic carbon content, thermal matu- 
ration and organic matter type primarily determine the gas potential 
of these shales. The average organic carbon content of Devonian 
shales is consistently greater than the minimum content required for 
clastic source rocks to generate a significant volume of hydrocar- 
bons. The potential gas yield of shales predominantly containing 
propelic (marine sourced) material is significantly greater than for 
those predominantly containing humic {non-marine) material. In 
general, Illinois Basin shales are organically rich and contain varying 
proportions of terrestrial versus marine sourced organic matter. 
However, these shales are too thermally immature to have generated 
significant hydrocarbons. An exception to this trend occurs in the 
southern regions of this basin (Hardin County, Illinois) where the 
shales are primarily composed of terrestrially derived, organic 
matter and are more thermally mature. The organic matter of the 
Appalachian Basin shales trend from a very mature, terrestrially 
derived, organically leaner type in the regions east of the basin axis 
to a less mature, mixed marine/non-marine, organically richer type 
in the western regions. The Upper Devonian interval of this latter 
region contains gases with a higher gas-producing potential and Btu 
values. The primary source of these wet gases is within shale 
intervals associated with an organically and algal-rich (restricted 
marine) facies. Determining shale hydrocarbon gas or organic 
carbon content by current methods of log analysis appears to be of 
limited effectiveness. However, alternative methods of remote sens- 
ing have the potential to improve the determination of these key 
reservoir parameters. 


167 (ORO—5205-T6) eapintetn and analysis of Devon- 
ian shales as related to release of gaseous hydrocarbons. Well N-4 
Hardin County, Illinois. Kalyoncu, R.S.; ae ay M.J. (Battelle Co- 
lumbus Labs., OH (USA)). 24 Sep 1979. Contract EY-76-C-05-5205. 
3lp. Dep. NTIS, PC A03/MF AO1. 

Comprehensive characterization work was performed on 
shales from Hardin County, Illinois (N-4). A total of 39 samples (19 
for Battelle and 20 for other DOE contractors) were collected from 
this site. N-4 shales are basically characterized by complete absence 
of hydrocarbon gases and rather low organics (C-H) contents. In the 
absence of hydrocarbon gases, no meaningful correlations could be 
observed between the characterization data and potential productive 
capacity of the well. 
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168 (METC/SP—79/6, pp 15-22) Constraints and problems in 
producing gas from Eastern shales. Rose, W. 1979. 
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From 3. Eastern gas shales symposium; Morgantown, WV, 
USA (1 Oct 1979). 

The enormous gas resource locked in the various Devonian 
and Mississippian shale layers of the major Eastern geologic basins 
naturally attracts the interest of energy policy makers and commer- 
cial entrepreneurs who are motivated to see and participate in the 
exploitation of that fraction which can be easily recovered. To 
succeed in this endeavor, however, certain bothe:some constraints 
have to be faced, and other aagging problems have to be resolved. 
The aim of this paper is to classify the constraints and to identify the 
problems so that they can be dealt with systematically. The mode 
selected for doing this is the classical one of describing outcomes of 
events such as the drilling of exploratory wells as probability distri- 
butions which are conditional on the underlying factors. 


169 (METC/SP—79/6, pp 27-34) Gas content and transport 
in shale and their implications for well productivity. Schettler, P.D. 
Jr. (Juniata Coll., Huntingdon, PA). 1979. 

From 3. Eastern gas shales symposium; Morgantown, WV, 
USA (1 Oct 1979). 

Attention is directed at the role that gas in the rock matrix 
plays in the production of gas from a well in tight shale. The 
assumptions of several different theoretical models which include 
matrix gas transport are examined in terms of their predicted well 
productivity curves. Among other parameters these models utilize 
laboratory-obtained data of gas content and transport in shale. The 
average values, standard deviations, and a variety of correlations of 
these data with other parameters is discussed. 


170 (METC/SP—79/6, pp 403-405) Past and current develop- 
ments for drilling New Albany Shale gas wells in western Kentucky. 
Duffy, J.; Schwalb, H. 1979. 

From 3. Eastern gas shales symposium; Morgantown, WV, 
USA (1 Oct 1979). 

Gas from the New Albany Shale was produced in western 
Kentucky prior to 1890. Old fields have been abandoned with little 
record of production history. Current exploration for gas in the New 
Albany Shale began in 1976. Three fields have been discovered, and 
development has been progressing steadily spurred on by the in- 
crease in gas price. Drilling and completion techniques have varied. 
Sale of natural gas has been limited to availability of local markets, 
and proximity to existing natural gas pipelines. i<-sing of explora- 
tion acreage is continuing and plans for future drilling to develop the 
New Albany Shale as a reservoir and source for natural gas appear 
to be exceilent in western Kentucky. 


171 (METC/SP—79/6, pp 451-472) Parameters of geologic 
structure which affect Devonian gas shale production in West Virginia 
and eastern Kentucky: a progress report 1978-1979. Shumaker, R.C.; 
a R.R.; Negus-de Wys, J. (West Virginia Univ., Morgantown). 

From 3. Eastern gas shales symposium; Morgantown, WV, 
USA (1 Oct 1979). 

The best production (fracture porosity) occurs in synclines, 
off structure, in two West Virginia fields. Two exploration rationales 
were developed from this study. Continued accumulation of basic 
geologic, geochemical, and production data for the large Eastern 
Kentucky Shale Gas Field in preparation for an integrated analysis. 
Studies using XRF and XRD on well cuttings from 14 wells in 
eastern Kentucky yielded elemental data for 12 elements and miner- 
alogical data for 16 minerals. A high correlation was found between 
contoured averages of seven elements and density contours of high 
producing wells (final open flow). A technique was developed to 
estimate the fracture intensity in areas of limited rock exposure, and 
a study continues of Devonian shale deformation along a cross-strike 
structural discontinuity that intersects an Appalachian Valley and 
Ridge fold. Surface fractures of eastern Kentucky showed diverse 
trends dependent on lithology. Predicting the trends of subsurface 
fractured reservoirs from surface fracture trends is hazardous in 
areas of detached deformation. Natural fractures and induced frac- 
tures were logged and summarized for Devonian shale oriented 
cores taken in Mason County and Monongalia County, West Virgin- 
ia. Gas shows in these two wells relate to partially mineralized 
fractures. Some 13 Appalachian Basin cores are described. The 
comparison of shallow ground water productivity and quality with 
production from shale gas wells within the Midway-Extra field was 
completed, and there is a correlation of gas production with one 
low-altitude photo lineament trend. Several seismic and resistivity 
techniques were tested to evaluate what method can best detect 
shallow fractures. These techniques are being applied to the Cottage- 
ville, West Virginia, field area to determine if shallow geophysical 
techniques are useful in determining fracture production trends. 13 
figures. 
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MARKETING AND ECONOMICS 


172 (DOE/TIC—10265) Allocation of natural gas under 
energy emergencies: analysis of selected federal actions. (TRW, Iac., 
McLean, VA (USA). Energy Systems Planning Div.). Sep 1978. 
Contract W-7405-ENG-26. 9lp. Dep. NTIS, PC AOS/MF AOl. 

Two states, Minnesota and Ohio, were assumed to experience 
a shortage of gas. The emergency condition assumed that without 
Federal intervention, severe gas shortages would have been experi- 
enced by high priority users. Three potential Federal actions were 
analyzed: redirection of gas from states not experiencing emergency 
situations, redirection of gas from major gas burning industrial 
boilers, and redirection of Federal royalty gas. It was assumed that 
no increase in production of gas was possible to meet the emergency. 
Both interstate and intrastate pipelines were considered in the analy- 
ses of Federal emergency actions. The analyses of the first two 
Federal allocation options indicate the following general results: 
With propane as the alternate fuel, the cost of allocation ranges 
between $3.96 and $4.88 per MCF of emergency gas delivered to 
high priority users in the recipient states. With resid as the alternate 
fuel the range is between $2.00 and $2.71 per MCF. The price of gas 
which would have been paid by industrial users in the donor states, 
but which was curtailed, is lower than that normally paid by the 
high priority users in the recipient states. Allocation and curtailment 
related transportation and distribution costs, treated parametrically 
in the analysis, are expected to cancel each other out. The costs of 
allocation were found to vary only slightly even with significant 
variations in the pattern of curtailments among donor states. This is 
the result primarily of the large number of donor states sharing in the 
curtailments. In the third Federal allocation option, redirection of 
Federal royalty gas, it was found the costs of allocation were 
sensitive to the source of the royalty gas, as the burden of curtail- 
ments falls on a smaller number of states and regional differences in 
fuel prices become more prominent. 


ARTIFICIAL STIMULATION, PLOWSHARE, ETC. 


REFER ALSO TO CITATION(S) 78, 112, 119 


173 (CONF-790805—P3, pp K.1.1-K.1.13) Pressure transient 
analysis of tight western gas sands: pre- and post-fracturing. Kennedy, 
J.H.; McElhiney, J.E. (Intercomp Resource, Denver, CO). 1979. 

From DOE symposium on enhanced oil and gas recovery and 
improved drilling technology; Tulsa, OK, USA (22 Aug 1979). 

In the last several years the Department of Energy, together 
with various industrial participants, has funded a series of massive 
hydraulic fracturing (MHF) experiments in the Upper Cretaceous 
formations of the Rocky Mountain gas provinces. The purpose of 
these large stimulation treatments is to enhance the productivity of 
these low permeability reservoir systems so that commercial eco- 
nomics will become a reality. The initial stage of this study encom- 
passes the pressure transient analysis of various tests run in several 
different MHF projects. Some of the preliminary results for the 
Mobil F31-13G well located in the Piceance Creek Gas Field, 
located in Ric Blanco County, Colorado, are reported here. These 
results are fraught with a varieiy of difficulties; these problems are 
discussed and recommendations for improvements in future pressure 
testing programs associated with MHF programs are made. 


174 (CONF-790805—P3. pp L.1.1-L.1.21) Massive hydraulic 
fracture containment and productivity analyses of MEC Muse-Duke 
well No. 1. Ahmed, U. (Terra Tek, Inc., Salt Lake City, UT); Abou- 
Sayed, A.S.; Buchholdt, L.M.; Jones, A.H.; Kozik, H.G. 1979. 

From DOE symposium on enhanced oil and gas recovery and 
improved drilling technology; Tulsa, OK, USA (22 Aug 1979). 

Recently, a massive hydraulic fracture (MHF) treatment was 
performed in Mitchell Energy well Muse-Duke No. 1. The fracture 
is intended to stimulate gas production from the Cotton Valley 
Limestone formation. Almost 900,000 gallons of fracturing fluid and 
2.8 million pounds of sand proppant were pumped in the fracture. It 
was estimated that a fracture 210 feet high by 5400 feet long (2700 
feet each wing) would be generated. The treatment is intended to 
drain 640 acres of reservoir. As part of a DOE/Mitchell Energy 
joint project, Terra Tek has provided laboratory and field measure- 
ments in support of the design of this stimulation treatment. 


175 (CONF-790805—P3, pp L.6.1-L.6.15) Experimental de- 
termination of particle-size distributions from proppant interactions 
with tight reservoir rocks. Baker, B.A.; Carroll, H.B. Jr. (Dept. of 
Energy, Bartlesville, OK). 1979. 

From DOE symposium on enhanced oil and gas recovery and 
improved drilling technology; Tulsa, OK, USA (22 Aug 1979). 

A series of laboratory experiments were performed in which a 
2 percent KCI solution was pumped through simulated sand-packed 
fractures between core halves representing three different tight 
reservoir formations. During these fluid injections, the core assem- 
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blies were subjected to typical overburden pressures ranging from 
500 to 9,000 psig, and effluent samples of particle-liquid mixtures 
were collected for analysis with a particle-counting apparatus. These 
analyses typically include the particle concentrations as well as the 
means, modes, medians, and size ranges of these mixtures. This data, 
except for the particle concentrations, was obtained in the form of 
particle-size distribution curves. The degree of plugging of similar 
types of hydrocarbon-producing formations experienced in the field 
can be anticipated and then reduced by proper engineering tech- 
niques. 


176 (CONF-790805—P3, pp M.2.1-M.2.28) Case history for 
massive hydraulic fracturing the Cotton Valley Lime matrix, Fallon 
and North Personville Fields, Limestone County, Texas. Kozik, H.G. 
= Energy Corp., Houston, TX); Bailey, B.G.; Holditch, S.A. 
1979. 


From DOE symposium on enhanced oil and gas recovery and 
improved drilling technology; Tulsa, OK, USA (22 Aug 1979). 

Mitchell Energy Corporation has been actively developing 
acreage in the Fallon and North Personville Fields in Limestone 
County, Texas. This report summarizes the results of an active 
stimulation program on the Cotton Valley Lime as evaluated using 
reservoir production and pressure transient data. Using standard 
economic parameters and reservoir permeabilities determined by 
history matching, a detailed study was made to determine the well 
spacing and fracture length radius necessary for optimum develop- 
ment of the Fallon and North Personville Fields. 


177 (CONF-790805—P3, pp M.4.1-M.4.29) Development of 
techniques for optimizing selection and completion of western tight gas 
sands. Phase I report, 9 November 1978-31 December 1978. Knutson, 
C.F.; Boardman, C.R. (C.K. Geoenergy Corp., Las Vegas, NV). 
1979. 

From DOE symposium on enhanced oil and gas recovery and 
improved drilling technology; Tulsa, OK, USA (22 Aug 1979). 

Fluvial sandstone ouccrops of the Cretaceous Cedar Mountain 
and Farrer formations in eastern Utah were studied to determine the 
geometries and orientations of primary structural elements (trough 
cross and included parallel beds). The channels in these two forma- 
tions are believed to be physically similar, the former having been 
exhumed by erosion of adjoining softer sediments. Vector sums of 
structural element orientations were found to provide acceptable 
approximations of channel orientations. Average directivity of 
vector sums for single channel measurement locations were found to 
be 0.67 and 0.25 for the Cedar Mountain and Farrer, respectively. 
Directivity is defined as the length of the vector sum divided by the 
sum of the individual directional vectors. Median trough width/ 
height ratios are approximately 7. Structural element height distribu- 
tions are log normal with median values of about 0.6 and 0.8 ft. In 
order to apply the results of this study in the optimization of frac 
treatments, at least 20 orientations from each bed are desirable and 
more than 80 are preferred. Provided that (1) the frac direction can 
be determined and (2) sufficient orientations can be deduced from 
logs, it appears that the relationship of channel/fracture orientations 
can be predicted. The ability to make this type of prediction was one 
of the research goals enumerated at a recent EGR Planning Work- 
shop. 


178 (DOE/ET/12148—1) Fourth frac treatment Well Federal 
No. 498-4-1, Rio Blanco County, Colorado. Final report. Ishteiwy, 
A.A.; Chancellor, R.E. (van Poollen (H.K.) and Associates, Little- 
ton, CO (USA); Rio Blanco Natural Gas Co., Denver, CO (USA)). 
Oct 1979. Contract EY-76-C-08-0677. 16p. Dep. NTIS, PC A02/MF 
AOl. 

A moderate volume fracturing treatment was performed on a 
600-gross-foot section of the Mesa Verde/Fort Union in Rio Blanco 
Natural Gas Co. Well Federal No. 498-4-1. The treatment was 
designed to stimulate a multiple sand sequence at a minimum cost. 
The gross interval contains four separate sands with log calculated 
net thickness, porosities, and water saturations of 30 to 60 feet, 8.5% 
to 11.5% and 48% to 55%, respectively. After performing extensive 
remedial cementing and perforating, each individual zone was isolat- 
ed and selectively broken down with acid, nitrogen and ball sealers. 
Commingled post-breakdown gas flow tested 100 to 130 MSCF/d. 
The frac treatment consisted of 143,000 gallons of gelled 2% KCl 
water, 44,000 pounds of 100-mesh sand, 214,500 pounds of 20/40- 
mesh sand and 22,500 pounds of 12/20-mesh glass beads mixed with 
the sand as tail-in proppant. The well was fraced down tubing at 40 
BPM and 2,300 to 3,900 psig. The posi-frac tests indicate a rate of 
350 MSCF/d and approximately 1 BPH of water, which is attributed 
to the middle two intervals. Water production from all zones com- 
mingled was relatively high; in excess of 10 BPH. Water entry is 
believed to be through the perfs in the uppermost sand and the water 
source is possibly from some water-bearing sands up the hole. 


179 (METC/SP—79/6, pp 293-302) In situ testing of well- 
shooting concepts. Schmidt, R.A.; Warpinski, N.R.; Northrop, D.A. 
(Sandia Labs., Albuquerque, NM). 1979. 


NATURAL GAS 25 


From 3. Eastern gas shales symposium; Morgantown, WV, 
USA (1 Oct 1979). 

Attention is given to the physical phenomena which control 
the dynamic response of rock to deeply-buried charges. The descrip- 
tion of the mechanical behavior of rock focuses on the creation of an 
impermeable cage of residual stresses that develops around the 
charge, impedes fracturing induced by explosive gases, and can 
actually reduce the flow of fluids into the wellbore. The general 
description of the pertinent physical processes is applicable to most, 
if not all, rock types as well as to both spherical and cylindrical 
charges. The implications that this behavior has on conventional 
well shooting with explosives are described and several alternatives 
to current techniques are discussed. These alternatives involve tai- 
lored-pulse loading concepts and include the use of decoupled 
explosives, explosive gases, and propellants. A series of experiments 
are described in which a propellant concept called Gas Frac was 
tested at the Nevada Test Site. The tests were performed in bore- 
holes drilled from a tunnel complex which provides in situ condi- 
tions and, with mineback, provides direct observations of results. 
Another series of in situ experiments are presently being conducted 
at NTS to evaluate several other tailored-pulse loading concepts. 
The test plans are outlined and a coordinated modeling effort is also 
described. 6 figures. 


180 (METC/SP—79/6, pp 415-424) Effect of explosive gases 
on the fracture process in geologic solids. McHugh, S.; Keough, D.D. 
(SRI International, Menlo Park, CA). 1979. 

From 3. Eastern gas shales symposium; Morgantown, WV, 
USA (1 Oct 1979). 

To investigate the likelihood that the explosive gases pene- 
trate the fractures and contribute to fracture extension, we per- 
formed some simple calculations to estimate the gas pressures in an 
expanding crack and to examine the effect the pressures may have on 
the stress intensity at the crack tip. In general, these calculations 
suggest that even relatively small pressures in a crack can cause 
crack propagation and that such pressures can, in principle, be 
achieved within a crack being opened by tensile stresses from the 
shock wave. These calculations were checked by two simple labora- 
tory experiments using a 1/8-inch-diameter PETN charge in a 1/2- 
inch-diameter by 6-inch-long borehole, either lined (to contain the 
gases) or unlined (to allow gas penetration) in a 12-inch-diameter by 
12-inch-long transparent plastic cylinder. A comparison of the calcu- 
lations with these experiments and an examination of the experimen- 
tal results suggests that gas penetration is an important mechanism 
for crack extension. 


181 (METC/SP—79/6, pp 473-483) Effects of aqueous carbon 
dioxide on Devonian shales. Milfer, J.F.; Boyer, J.P.; Kent, S.J.; 
Snyder, M.J.; Sharer,J.C. 1979. 

From 3. Eastern gas shales symposium; Morgantown, WV, 
USA (1 Oct 1979). 

The quality and extent of the gas in the thick hydrocarbon- 
bearing Devonian shales which underlie most of the Eastern US is 
being investigated by a number of concerns. Although the gas 
resource locked in these shales has been variously estimated to be up 
to three times the current proven gas reserves in this country, the 
economic feasibility of producing large quantities from this source 
remains in question due to the fine-grained nature and low perme- 
ability of these shales. Because of the nature of these formations, 
classical hydraulic fracturing to stimulate these sources may result in 
extensive formation damage. In addition, many of the fractures in 
these formations appear to have been sealed by deposited salts and 
carbonates. Because of these factors, enhanced or improved fractur- 
ing and stimulation methods are needed. This paper presents prog- 
ress made to date in a program aimed at the development of 
information, techniques, and procedures for improved gas or hy- 
draulic fracturing of the tight Devonian shale formations with mini- 
mum formation damage. Results are presented which show that the 
shale is attacked by aqueous CO», supercritical CO. fluid, and water 
at typical downhole temperatures and pressures at, or below, lithos- 
tatic or fracing pressures, producing fractures, solubilization of a 
shale material and some increase in permeability to gas flow. 1 
figure, 7 tables. 


182 (MLM—2652(OP)) Interpretation and statistical analysis 
of Kentucky-West Virginia open flow data, incorporating geochemical 
information. Seabaugh, P.W.; Zielinski, R.E.; Komar, C.A.; Yost, 
A.B. II. (Mound Facility, Miamisburg, OH (USA); Department of 
Energy, Morgantown, WV (USA). Morgantown Energy Technol- 
ogy Center). 1979. Contract EY-76-C-04-0053. 12p. Dep. NTIS, PC 
A02/MF AOl. 

Cluster and regression analyses have been used to screen for 
predictive models and to test whether open flow data can provide 
insight to aid in the assessment of near optimum design for gas 
production from Devonian Shale. The analysis shows that data from 
a Kentucky-West Virginia Frac Study should be partitioned. The 
vertical stress variable (Xs) was found to be the key variable; it is 
directly related to depth. Maximum flow occurs when 3400 < X— < 
4100 and minimum flow occurs when either Xs < 3400 or X¢ > 
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4100. The zonation characteristic of the high flow values implies that 
the location of the prolific reservoir is the key to successful well 
production. This reservoir effect is consistent with recent geochemi- 
cal data and an extension of the geochemical cross-section can be 
made. The optimization aspect was addressed using linear and non- 
linear (quadratic) models. Usable, optimal parameters, valid on a 
regional and zone basis can be generated. This study serves to 
illustrate that priority should be given to the effort to accurately 
establish a geochemical cross-section of the Basin if the development 
of the Devonian Shale is to be optimized. 


TRANSPORT, PIPELINES, AND HANDLING 


183 Portable siphon apparatus for removing concentrations of 
liquid from a gas pipeline. Mills, W.C.; Patterson, J.W. (to Northern 
Natural Gas Co.). US Patent 4,155,372. 22 May 1979. Filed date 12 
Sep 1977. 6p. 

An apparatus for removing concentrations of liquid from a 
natural gas pipeline comprises a tap valve mounted on the pipeline at 
the upper portion thereof so as to be in communication with the 
interior of the pipeline. A siphon apparatus is removably mounted on 
the tap valve and includes a siphon pipe which is vertically movably 
mounted with respect to the tap valve. The siphon pipe is vertically 
movable from an upper position wherein the lower end of the siphon 
pipe is positioned above the tap valve to a lower position wherein 
the siphon pipe extends through the tap valve so that the lower end 
of the siphon pipe is positioned at the bottom interior of the pipeline. 
A discharge pipe extends from the siphon pipe and is in communica- 
tion with a liquid holding tank. A siphon valve is imposed in the 
discharge pipe to permit the selective removal of the liquid from the 


pipeline. 


OIL SHALES AND TAR SANDS 


REFER ALSO TO CITATION(S) 142 


184 (LBL—9857) Oil shale research: chapter from Energy and 
Environment Division annual report, 1978. (California Univ., Berke- 
ley (USA). Lawrence Berkeley Lab.). Aug 1979. Contract W-7405- 
ENG-48. 35p. Dep. NTIS, PC A03/MF AOI. 

The Oil Shale Program at LBL is concerned with the envi- 
ronmental aspects of oil shale production. Information on the chemi- 
cal composition of oil shale and its byproducts is being developed. 
This report contains 13 brief papers on various subprojects. Separate 
abstracts were prepared for eleven of these papers; the remaining 
two was previously abstracted. (DLC) 


RESERVES AND EXPLORATION 
REFER ALSO TO CITATION(S) 143 


185 (BETC— 1808-1) Inventory of heavy oil in western Mis- 
souri. Final report. Wells, J.S.; Heath, L.J. (Missouri Dept. of Natu- 
ral Resources, Rolla (USA). Div. of Geology and Land Survey). Sep 
1979. Contract ET-78-S-03-1808. 200p. Dep. NTIS, PC A09/MF 
AOl. 

Because of the national energy situation, a program to im- 
prove estimates of the size of tar sand/heavy oil deposits was 
undertaken by the states of Oklahoma, Kansas, and Missouri. 


SITE GEOLOGY AND HYDROLOGY 


SITE GEOLOGY 


REFER ALSO TO CITATION(S) 151, 152, 153, 154, 165, 166, 167, 
185 


186 (METC/CR—79/26) Procedures for petrophysical, min- 
eralogical and geochemical characterization of fine-grained clastic 
rocks and sediments. Nuhfer, E.B.; Florence, J.A.; Clagett, J.L.; 
Renton, J.J.; Romanosky, R.R. (Department of Energy, Morgan- 
town, WV (USA). Morgantown Energy Technology Center). Aug 
1979. Contract EY-76-C-05-5199. 41p. Dep. NTIS, PC A03/MF 
AOl 

The methods result from about four years of study of shales 
and recent fine-grained muds and are suitable for rapidly processing 
large numbers of samples cheaply and quickly with very good 
precision. Density and porosity measurements sufficient to provide 
good between-sample comparisons of shales with only about | or 
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2% porosity are possible using equipment found in most laboratories 
providing that attention is given to sources of small errors and 
suitable immersion fluids are used. Mineralogical composition can be 
precisely characterized by x-ray diffraction, providing that a careful 
sample preparation scheme is adhered to. Such precision can be 
maintained on samples as small as 20mg in size. Elemental analyses 
are better performed on high-temperature ash remaining after loss- 
on-ignition than on original whole sample. Complete chemical analy- 
ses of major, minor, and many trace elements can be obtained on 
sample sizes as small as 20mg of ash. Precision afforded by mineral- 
ogical and chemical methodology is sufficient to allow merging of 
data from these two sources for statistical analyses. Presence of 
significant amounts of x-ray-amorphous mineraloids is now thor- 
oughly documented in recent muds and is possibly present in many 
shales. 


187 (METC/SP—79/6, pp 527-542) Acoustic and mechanic 
analysis of a transverse anisotropy in shale. Miller, D.D.; Johnson, 
R.J.E. (Illinois State Geological Survey, Urbana). 1979. 

From 3. Eastern gas shales symposium; Morgantown, WV, 
USA (1 Oct 1979). 

A transverse anisotropy perpendicular to the bedding planar 
anisotropy characterizes the mechanical behavior of the New 
Albany Shale (Devonian-Mississippian) in the structurally faulted 
area of Christian County, Kentucky. A set of vertical fractures and 
microfractures in the rock apparently controls the directional behav- 
ior of the rock during destructive laboratory tests. A series of tests 
showed that nondestructive acoustic velocity determinations are 
unable to consistently detect the anisotropy identified by destructive 
testing and visual and microscopic examination of the shale. The 
inability of acoustic velocity testing to detect the known fracture 
trend and orientation of transverse weakness is thought to be due to 
the tight, discontinuous nature of microfractures, and mineralization 
present in some microfractures. 8 figures. 


OIL PRODUCTION, RECOVERY, AND REFINING 
REFER ALSO TO CITATION(S) 130, 131 


IN SITU METHODS, TRUE AND MODIFIED 
REFER ALSO TO CITATION(S) 181 


188 (LBL—9857, pp 10-11) Mobilization of volatile trace ele- 
ments during in situ oil shale retorting. Hodgson, A.T.; Girvin, D.C. 
Aug 1979. 

In Oil shale research: chapter from Energy and Environment 
Division annual report, 1978. 

An EPA-funded research project was initiated to study the 
partitioning of several toxic trace elements (As, Cd, Hg, Pb, Sb, Se) 
during simulated in-situ oil shale retorting. Analytical methods were 
developed for determining those elements, and planned activities for 
1979 are described. (DLC) 


189 (LETC/RI—79/6) Integrated compliance and control 
technology research activities for in situ fossil fuel processing experi- 
ments. Farrier, D.S.; Harrington, L.W.; Poulson, R.E. (Department 
of Energy, Laramie, WY (USA). Laramie Energy Technology 
Center). Sep 1979. 18p. Dep. NTIS, PC A02/MF AOI1. 

There are federal and state regulations on surface and subsur- 
face water pollution. Emerging in situ fossil fuel technologies must 
be cognizant of these and develop process water control measures to 
insure compliance. Compliance with regulations must also be met at 
federally operated field facilities conducting in situ process develop- 
ment research. At the same time, such field facilities offer prime 
opportunities for researching, developing, and demonstrating proc- 
ess water control technology applicable to an emerging industry. 
This paper has illustrated the approach in effect at the Laramie 
Energy Technology Center to use in house field activities for 
advancement of process water control technology while insuring 
compliance with regulations. 


SURFACE METHODS 


190 Process for recovering and upgrading hydrocarbons from 
oil shale. McCollum, J.D.; Quick, L.M. (to Standard Oil Co. (Indi- 
ana)). US Patent 4,151,068. 24 Apr 1979. Filed date 8 Jul 1977. 36p. 

A process is described for recovering and upgrading hydro- 
carbons from oil shale by contacting the oil shale solids in the 
presence of an acidic or oxidative catalytic substance with a water- 
containing fluid at a temperature in the range of from at least 705°F, 
the critical temperature of water; to about 900°F, in the absence of 
externally supplied hydrogen, wherein the water has a density of at 
least 0.15 gram per milliliter. Examples of such acidic or oxidative 
catalytic substance are molecular oxygen, sodium bisulfate, sodium 
bisulfite, and carbon dioxide. 
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REFINING 
REFER ALSO TO CITATION(S) 190 


191 (UCID— 18284) Shale oil cracking. 1. Kinetics. Burnham, 
A.K.; Taylor, J.R. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). Oct 1979. Contract W-7405-ENG-48. 37p. Dep. 
NTIS, PC A03/MF AO1. 

Experiments were conducted to determine kinetics for ther- 
mal cracking of shale oil vapor over shale. Cracking temperatures of 
504 to 610°C and residence times of 2 to 11 seconds were used. A 
first-order Arrhenius rate expression and stoichiometry were ob- 
tained. Also observed were changes in the oil quality. Cracking 
decreased the H/C ratio, increased the nitrogen content, and de- 
creased the pour point of the oil. Gas-phase oil cracking is contrast- 
ed to liquid-phase oil coking as a loss mechanism in oil-shale retort- 
ing. 


PROPERTIES AND COMPOSITION 


192 (LBL—9857, pp 5-6) Geochemical studies of an oil shale 
deposit. Branstetter, B.; Giauque, R.D.; Michel, H.V.; Fox, J.P.; 
Garrett, R.B.; Goda, L.Y. Aug 1979. 

In Oil shale research: chapter from Energy and Environment 
Division annual report, 1978. 

Two cores from the Naval Oil Shale Reserve in Green River 
Formation were sampled for analysis. Partial results from the analy- 
sis of one core are shown as the depth variation of As, Se, Pb, Cu, 
and Zn in the Mahogany zone. (DLC) 


193 (LBL—9857, pp 22-24) Intercomparison studies of oil 
shale materials. Fox, J.P.; Asaro, F.; Giauque, R.D. Aug 1979. 

In Oil shale research: chapter from Energy and Environment 
Division annual report, 1978. 

An investigation is being conducted to develop oil shale 
standards and to use those materials to develop reliable analytical 
methods for characterizing oil shale materials. Results of analysis of 
one oil shale standard are tabulated; they indicate that reliable 
analyses can be performed on raw and spent shales, but not on the oil 
and water. 2 tables. (DLC) 


194 (LBL—9857, pp 25) Advances in soft x-ray fluorescence 
spectrometry for oil shale analyses. Flexser, S.; Bowman, H.R.; Neil, 
J.M. Aug 1979. 
In Oil shale research: chapter from Energy and Environment 
Division annual report, 1978 
ft XRF spectrometry was applied to the determination of 
P, S, and Cl in oil shale. Boric acid suppresses crystallization during 
cooling of samples fused with a LiBO. matrix. 2 figures. (DLC) 


195 (LBL—9857, pp 26-27) Methods for the measurement and 
analysis of dissolved gases in complex aqueous mixtures. Lubic, S.P.; 
Newton, A.S. Aug 1979. 

In Oil shale research: chapter from Energy and Environment 
Division annual report, 1978. 

During the past year, methods were developed for the mea- 
surement and analysis of dissolved gases in water from wells and 
artesian springs and oil shale retort waters. In each method the water 
samples are degassed on a vacuum system and the evolved gas 
mixtures fractionated and collected in a series of low temperature 
traps. The amount of gas collected in each fraction is measured and 
the gas is transferred to glass sample bulbs for analysis by mass 
spectrometry. 


196 (METC/SP—79/6, pp 425-432) Cross-polarization 
carbon-13 NMR of kerogens from Devonian shale and coal. Beer, 
S.K.; Headley, L.C. (Morgantown Energy Technology Center, 
WV). 1979. 

From 3. Eastern gas shales symposium; Morgantown, WV, 
USA (1 Oct 1979). 

The carbon-13 cross polarization (CP) technique has been 
applied to Hazard, KY, and Cottageville, WV, Devonian gas shale 
kerogens and Arkwright, WV, bituminous and Roseburd, MT, sub- 
bituminous coal kerogens. CP spectral features and estimated aroma- 
tic fractions were compared with C/O and H/C atomic ratios 
determined from elemental analyses. CP lineshapes were generally 
similar in most samples although there may be some variance in the 
downfield part of the aliphatic region. Definition of the aromatic and 
aliphatic lines was generally good with the exception of the Hazard 
sample. Possibly because of residual mineral matter or changes in the 
organic content during the kerogen extraction process, we did not 
find either carbon contents or C/O ratios to be good predictors of 
spectral features in kerogens despite the effects of C-O and C=O 
bonds are expected to have on the aliphatic line. In particular, both 
the carbon content and C/O ratio in the coal kerogens are low 
compared to those in a wide variety of bituminous coals, although 
this is not obvious from the CP spectra. The coal kerogens, like 
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bituminous coals, were found to be highly aromatic substances, 
while the shale kerogens were more aliphatic. The aromatic fraction 
is seen to decrease in a roughly linear fashion as the H/C atomic 
ratio increases. 5 figures, 1 table. 


197 (METC/SP—79/6, pp 499-509) Elucidation of geoma- 
trices by laser pyrolysis/gas chromatography and pyrolysis/mass spec- 
trometry. Vanderborgh, N.E.; Jones, C.E.R. (Los Alamos Scientific 
Lab., NM). 1979. 

From 3. Eastern gas shales symposium; Morgantown, WV, 
USA (1 Oct 1979). 

Present methods for the examination of organics entrained in 
geological matrices are tedious even if not fallible. Thermal degrada- 
tive techniques combined with the separatory power of a gas chro- 
matographic column or a quadrupole mass spectrometer operating 
low voltage electron impact mode afford rapid access to detailed 
profiles of such materials. The virtue of these parallel approaches are 
compared and contrasted in application to the elucidation of Devon- 
ian Shale and other geological material. 


WASTE RESEARCH AND MANAGEMENT 


198 (LBL—9857, pp 14-16) Biological treatment of oil shale 
process waters. Fox, J.P.; Tom, L.A.; Tom, L.J.; Jackson, D.E. Aug 
1979. 

In Oil shale research: chapter from Energy and Environment 
Division annual report, 1978. 

The removal of soluble organics from retort water by anaero- 
bic fermentation and activated sludge was investigated. Four anaero- 
bic digesters were acclimated and fed retort water from LETC’s 
150-ton retort and from a Geokinetics field experiment. Long hy- 
draulic residence times were encountered which limits the practical 
utility of the process for treating large volumes of retort water. 2 
figures. (DLC) 


199 (LBL—9857, pp 17-18) Spent shale as an adsorbent for 
organics. Jackson, D.E.; Anaclerio, R.N.; Fox, J.P. Aug 1979. 

In Oil shale research: chapter from Energy and Environment 
Division annuai report, 1978. 

A program was initiated to determine whether retorted oil 
shale can be used as an adsorbent to remove organics from oil shale 
retort waste water. A few preliminary batch studies to determine the 
adsorptive capacity of spent shales have been completed; after 144 h 
contact time, the dissolved organic carbon was reduced by 24%, the 


inorganic carbon was reduced by 95%, and 50% of the conductivity 
was removed. The pH was raised from 8.8 to 10.1. (DLC) 


ENVIROMENTAL ASPECTS 


200 (LBL—7823) Mercury emissions from a simulated in-situ 
oil shale retort. Fox, J.P.; Duvall, J.J.; Mason, K.K.; McLaughlin, 
R.D.; Bartke, T.C.; Poulson, R.E. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). Jul 1978. Contract W-7405-ENG- 
48. 48p. Dep. NTIS, PC A03/MF AO1. 

In simulated in-situ retorting, lesser amounts of mercury are 
distributed to the spent shale, shale oil, and water than to the offgas. 
The mercury release is controlled by the successive volatilization 
and removal of mercury as the reaction front progresses down the 
shale bed. Oil-wet shale, enriched in heavy ends, may selectively 
remove the mercury from the gaseous phase. If nonuniform gas flow 
occurs in commercial retorts, mercury may be condensed in cool 
regions of the shale bed behind the reaction front where it may be 
subsequently leached by groundwaters. In a 50,000 bpd or larger 
commercial operation, it is likely that mercury will have to be 
removed from the gas stream to meet air quality standards or 
emission standards. Existing control technologies under considera- 
tion for oil shale plants need to be evaluated to determine their 
mercury removal efficiency. Mercury levels in retort waters would 
exceed water quality standards and criteria for discharge to local 
streams and mercury would have to be removed from these waters 
before discharge. Additional work is required to determine the fate 
and form of the mercury in a stack plume and the effect of the oil- 
wet zone on the removal of mercury from the gas phase. 5 figures, 9 
tables. 


201 (LBL—9857, pp 3-4) Leaching of organics from in situ 
spent shale. Hall, W.G.; Selleck, R.E.; Thomas, J.F. Aug 1979. 

In Oil shale research: chapter from Energy and Environment 
Division annual report, 1978. 

Results are presented of a 229-h leaching run on 5500 kg spent 
shale from the Laramie 10-ton simulated in-situ retort. The total 
organic carbon content rapidly drops from the starting level (35 
ppM) to that of the influent (~ 5 ppM) in six pore volumes of water. 
2 figures. (DLC) 
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202 (LBL—9857, pp 11-13) On-line measurement of mercury 
in oil shale offgas using Zeeman atomic absorption spectroscopy. 
Girvin, D.C.; Hadeishi, T. Aug 1979. 

In Oil shale research: chapter from Energy and Environment 
Division annual report, 1978. 

A field ZAA spectrometer was developed for on-line Hg 
analyses. The light source, gas sampling system, and furnace-adsorp- 
tion chamber in the spectrometer are discussed. Atomization (diffu- 
sion of alumina into surfaces) was used to inhibit H2S corrosion. 
(DLC) 


203 (LBL—9857, pp 19-20) Effect of retort water on attached 
microorganisms. Russell, P.P.; Horne, A.J.; Thomas, J.F. Aug 1979. 

In Oil shale research: chapter from Energy and Environment 
Division annual report, 1978. 

Model streams were used to study the effect of oil shale retort 
water on aufwuchs and caddis fly larvae. Two oil shale waters were 
studied: 150-ton retort water, and Omega-9 water produced during 
the Rock Springs Site 9 true in-situ oil shale processing experiment. 
Results show that these effluents produce the greatest effect on the 
percent volatile solids of the aufwuchs. Total biomass is increased at 
low dilutions and decreased above 1% retort water. Photosynthesis 
decreases with increasing retort water loadings. The retort water 
concentrations had no effect on the larvae. (DLC) 


204 (LBL—9857, pp 21-22) Potential toxicants from in situ oil 
shale processing. Kland, M.J.; Fox, J.P. Aug 1979. 

In Oil shale research: chapter from Energy and Environment 
Division annual report, 1978. 

Environmental and health impacts of in-situ oil shale retorting 
are discussed; the most serious of those stem from process-related 
waters. A project has been initiated to determine organic and organ- 
ometallic components in oils, waters, and gases produced during oil 
shale retorting. (DLC) 


NUCLEAR FUELS 


REFER ALSO TO CITATION(S) 1166 


205 (CONF-790949—2) Nuclear fuel cycle. Leuze, R.E. (Oak 
Ridge National Lab., TN (USA)). 1979. Contract W-7405-ENG-26. 
64p. Dep. NTIS, PC A04/MF AOI. 

From Energy resources workshop; Oak Ridge, TN, USA (24 
Sep 1979). 

The visual aids used in a talk on the nuclear fuel cycle are 
presented. 


RESERVES 


206 (GJBX—131(79)) Catahoula formation of the Texas coast- 
al plain: origin, geochemical evolution, and characteristics of uranium 
deposits. Calloway, W.E.; Kaiser, W.R. (Texas Univ., Austin (USA). 
Bureau o: Economic Geology). 1979. Contract EY-76-C-13-1664. 
148p. Dep. NTIS, PC A07/MF AOI. 

Uranium was released from volcanic glass deposited within 
the Catahoula through early pedogenic and diagenetic processes. 
Pedogenesis was the most efficient process for mobilizing uranium. 
Original uranium content in fresh Catahoula glass is estimated to 
have averaged at least 10 ppM; about 5 ppM was mobilized after 
deposition and made available for migration. Uranium was transport- 
ed predominantly as uranyl dicarbonate ion. Chlorinity mapping 
reveals modern ground-water flow patterns. Six utranium deposits 
representative of the ores were studied. Uranium-bearing meteoric 
waters were reduced by pre-ore stage pyrite formed by extrinsically 
introduced fault-leaked sulfide or intrinsically by organic matter. 
Uranium was concentrated in part by adsorption on Ca-montmoril- 
lonite cutans, amorphous TiO, and/or organic matter followed by 
uranyl reduction to U* in amorphous uranous silicates. Clinoptilo- 
lite is not correlative with mineralization. Calcite is pervasive 
throughout host sands but shows no relationship to uranium mineral- 
ization. Presence of marcasite and uranium together at the alteration 
front strongly supports an acid pH during Catahoula mineralization. 
Maximum adsorption and minimum solubility of uranium occur at 
pH 6 in carbonate-rich waters. Log activity ratios of individual 
waters supersaturated with respect to montmorillonite, taken from 
montmorillonite-clinoptilolite activity diagrams, show positive cor- 
relation with uranium mineralization. High Ca**, Mg’, Al(OH)”, 
and H° activities promote the formation of montmorillonite relative 
to clinoptilolite. High saturation ratios for montmorillonite show fair 
correlation with mineralization. The mineral-solution equilibria ap- 
= is a potential method of geochemical exploration. 56 figures, 
8 tables 
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207 (GJBX—132(79)) Demonstration and evaluation of solid 
state photomultiplier tube for uranium exploration instrumentation. 
Polichar, R.M. (Science Applications, Inc., La Jolla, CA (USA)). 
Apr 1979. Contract EY-76-C-13-1664. 84p. Dep. NTIS, PC A05/MF 
AOl. 

Seven cathodes were produced and four tubes sealed off. The 
design and construction of a portable package were completed to 
support the SSPMT and to be used for field evaluation of the system. 
Unexpected problems have prevented the completed package being 
tested as planned but a summary of component performance has 
been documented in this report. Many of the operating parameters of 
the SSPMT relevant to uranium exploration such as gamma-ray 
energy resolution, temperature and voltage stability, linearity, dy- 
namic range and input power requirements were evaluated. 38 
figures, 2 tables. 


208 (LA-UR—79-1127) Pb migration in the OKLO uranium 
deposit. Gancarz, A.J.; Curtis, D.B. (Los Alamos Scientific Lab., 
NM (USA)). 1979. Contract W-7405-ENG-36. 3p. (CONF-791112— 
1). Dep. NTIS, PC A02/MF AO1. 

From Symposium on the scientific basis for nuclear waste 
management; Boston, MA, USA (26 Nov 1979). 

U-Pb and Pb isotopic data are presented which indicate that 
Pb is lost from host uraninite by diffusion, and that not only in situ 
uranogenic Pb but also the initial Pb is lost by diffusion. The 
conglomerate underlying the U deposit contains excess Pb and is 
both a transport zone and the repository for the Pb. 2 figures. 


209 Australian uranium today. Fisk, B. (Peko-Wallsend Ltd. 
(Australia)). pp 95-103 of Uranium supply and demand. Spriggs, 
M.J.; Casteel, K.D. (eds.). London; Mining Journal Books (1978). 

From 3. international symposium on uranium supply and 
demand; London, UK (12 Jul 1978). 

The subject is covered in sections, entitled: Australia’s re- 
sources; Northern Territory uranium in_ perspective; the 
overnment’s decision [on August 25, 1977, that there should be 
urther development of uranium under strictly controlled condi- 
tions]; Government legislation; outlook [for the Australian uranium 
mining industry]. 


EXPLORATION 
REFER ALSO TO CITATION(S) 1772 


210 (DPST—79-146-11) Atlanta 1° x 2° NTMS area: Alabama 
and Georgia. Data report. Jones, P.L. (Du Pont de Nemours (E.I.) 
and Co., Aiken, SC (USA). Savannah River Lab.). Aug 1979. 
Contract EY-76-C-13-1664. 251p. Dep. NTIS, PC E06/MF E06. 

Results of ground water and stream sediment reconnaissance 
in the National Topographic Map Series (NTMS) Atlanta 1° x 2° 
quadrangle are presented. Stream sediment samples were collected 
from small streams at 1312 sites or at a nominal density of one site 
per 13 square kilometers in rural areas. Ground water samples were 
collected at 951 sites or at a nominal density of one site per 18 square 
kilometers. Neutron activation analysis results are given for uranium 
and 16 other elements in sediments, and for uranium and 8 other 
elements in ground water and surface water. Field measurements 
and observations are reported for each site. Analytical data and field 
measurements are presented in tables and maps. Statistical summaries 
of data and a brief description of results are given. A generalized 
geologic map and a summary of the geology of the area are includ- 
ed. 


211 (GJBX—134(79)) National Uranium Resource Evaluation 
Program. Hydrogeochemical and stream sediment reconnaissance 
basic data for Manhattan NTMS Quadrangle, Kansas. (Oak Ridge 
Gaseous Diffusion Plant, TN (USA)). 13 Jul 1979. Contract W-7405- 
ENG-26. 224p. (K/UR—127). Dep. NTIS PCE05/MF E05. 

Results of a reconnaissance geochemical survey of the Man- 
hattan Quadrangle, Kansas, are reported. Field and laboratory data 
are presented for 674 groundwater and 718 stream sediment samples. 
Statistical and areal distributions of uranium and possible uranium- 
related variables are displayed. A generalized geologic map of the 
survey area is provided, and pertinent geologic factors which may 
be of significance in evaluating the potential for uranium mineraliza- 
tion are briefly discussed. The groundwater data indicate that the 
most promising area for potential uranium mineralization occurs in 
the western-northwestern part of the quadrangle where waters are 
produced from the Quaternary loess deposits, and the Cretaceous 
Greenhorn-Graneros and Dakota Formations. Associated elements 
in the quadrangle include arsenic, potassium, manganese, vanadium, 
and selenium. The stream sediment data indicate that the highest 
average uranium concentrations in sediments from the Manhattan 
Quadrangle are obtained from the Pennsylvanian Wabaunsee Group 
followed by the Cretaceous Carlile Shale, Greenhorn-Graneros and 
Dakota Formations. In the northwestern corner of the quadrangle, 
high concentrations of uranium are associated with high concentra- 
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tions of barium, niobium, strontium, titanium, vanadium, yttrium, 
and zirconium. In southeast Cloud County and extending to the 
northeast, high values of total uranium are associated with high 
values of titanium, yttrium, zirconium, and low U-FL/U-NT values. 
These associations indicate that the uranium is probably present in 
heavy and/or resistate minerals. 


(GJBX—144(79)(Vol.1)) Airborne gamma-ray spectrom- 
eter and magnetom2ter survey: Cortez le (Colorado, Utah). 
Final report. (Western Geophysical Co. of pen te Houston, TX). 
ed 1979. Contract EY-76-C- 13-1664. 139p. Dep. NTIS, PC E04/MF 


Between October 23 and November 9, 1978, Aero Service 
Division Western Geophysical Company of America conducted a 
high sensitivity airborne gamma-ray spectrometer and magnetometer 
survey over the 2°x 1° NTMS quadrangle of Cortez, Colorado and 
Utah. The survey area is bounded by the 108° W and 110° W 
meridians and the 37° N and 38° N parallels, and is located in the 
Four Corners area. Traverse spacing throughout the survey area was 
3 miles and tie lines were flown 12 miles apart. The standard traverse 
and tie line orientations of respectively E-W and N-S, used for the 
entire NURE Airborne Radiometric Reconnaissance program, were 
maintained in this survey. The Cortez area, to the east of the Comb 
Ridge, consists mainly of Jurassic and Cretaceous terrane, in part 
covered by Quaternary alluvial, colluvial and eolian deposits. The 
Upper Jurassic Morrison formation is probably the most famous host 
rock of uranium and vanadium ores in the United States. In particu- 
lar its Salt Wash member, but also the Brushy Basin and the 
Recapture members contain numerous uranium mines and deposits in 
the Colorado Plateau area. The area to the west of the Comb Ridge 
forms part of the Monument Uplift. This area is underlain by Upper 
Paleozoic and Triassic strata. The Triassic Chinle formation is 
another famous producer of uranium and vanadium cre of the 
Colorado Plateau, in particular in Utah and Arizona. Most of the 
uranium mines and deposits appear concentrated in the various 
conglomerate members of the Chinle, such as the basal Shinarump, 
the Moss Back and the Monitor Butte members. Twelve appendices 
are included. 


FEED PROCESSING 


REFER ALSO TO CITATION(S) 1164 


ENRICHMENT 


213 (DOE/EDP—0059) Environmental Development Plan: 
uranium enrichment. (Department of Energy, Washington, DC 
(USA). Office of Environment). Sep 1979. 84p. Dep. NTIS, PC 
A05S/MF A0O1. 

This Environmental Development Plan identifies and exam- 
ines the environmental, health, safety, and socioeconomic concerns 
and corresponding requirements associated with the DOE research, 
development, demonstration, and operation of the Uranium Enrich- 
ment program, including the gaseous diffusion process, the centri- 
fuge process, centrifuge rotor fabrication, and related research and 
development activities. 


LASER EXCITATION 


214 (COO—4118-2) Uranium isotope separation in the solid 
state. Final report for period ending September 30, 1978. Bernstein, 
E.R. (Colorado State Univ., Fort Collins (USA). Dept. of Chemis- 
try). Sep 1978. Contract EY-76-S-02-4118. 45p. Dep. NTIS, PC 
A03/MF AOl. 

The final results of an investigation on the isotope separation 
of uranium in the solid state are presented in this report. The 
feasibility of separating uranium isotopes using the proposed system 
based on uranium borohydride (bcrodeuteride) in a low temperature 
mixed crystal has been determined. The first section of the report 
summarizes the background material relating to this work which 
includes: a calculation of isotope shifts (borodeuteride), details on the 
two-step, two-photon spectroscopic isotope separation technique, 
and a brief overview of the method and equipment used for separat- 
ing uranium isotopes in the solid state. The second section concerns 
the experimental details of the present work performed in the 
laboratory. Representative spectroscopic data obtained in this inves- 
tigation are presented and discussed in the third section. Finally, the 
report is concluded with recommendations for further investigations 
on the uranium borohydride (borodeuteride) system for isotope 
separation. 


215 (UCRL—15090) MARS vessel safety analysis. LATA 
report No. 115. Rigdon, L.D.; Donham, B.J.; Hughes, P.S. (Califor- 
nia Univ., Livermore (USA). Lawrence Livermore Lab.). Aug 1979. 
Contract W-7405-ENG-48. 82p. Dep. NTIS, PC A0S/MF AOl. 
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A previous study was performed to assess the hazards associ- 
ated with an accidental e of cooling water into the crucible of 
molten ***U for the MARS laser isotope separation experiment. 
Since that study found that the probability of such an explosion is 
extremely low during an accidental cooling system failure, a study 
was conducted to define a more realistic design basis accident 
(DBA) for the final MARS configuration. If the vapor-phase explo- 
sion is considered to be a significant threat, the design criteria for the 
vacuum vessel should be a working pressure of 67 psig or 101 psig 
momentary single pulse equivalent static pressure. 


FUELS PRODUCTION AND PROPERTIES 
REFER ALSO TO CITATION(S) 1448, 1469, 1538, 1631 


216 (AGNS—35900-CONF-6) Thermal characteristics of aged 
spent fuel in a dry environment. Anderson, R.T. (Allied-General 
Nuclear Services, Barnwell, SC (USA)). Aug 1979. Contract ET-78- 
C-09-1040. 26p. (CONF-790822—11). Dep. NTIS, PC A03/MF 


AOl. 

From 87. AICHE national meeting; Boston, MA, USA (19 
Aug 1979). 

Test data are presented on the temperature distribution in 
aged spent fuel assemblies in gas-filled (dry) containers. Representa- 
tive fuel temperatures are presented, and the differences in heat 
transfer mechanisms between long- and short-cooled fuel are con- 
trasted. 


217 (LF—60(12-78), pp 5-10) Plutonium containing aerosols, a 
of industrial mixed-oxide fuel fabrication 


two processes. 
Newton, G.J.; Stanley, J.A.; Yeh, H.C. Dec 1978. 

In Inhalation Toxicology Research Institute. Annual report, 
1977-1978. 

Mixed-oxide (PuO, and UO) nuclear reactor fuel pellets have 
been fabricated using two different industrial processes. One process 
uses coprecipitation of Pu and U from nitrate solutions using ammo- 
nium hydroxide while the other uses dry mixing of metal oxides. 
Fifty-four sampling runs from within 11 glove boxes were taken 
during routine industrial operations at two industrial plants. A small 
filter, seven-stage cascade impactor and the Lovelace Aerosol Parti- 
cle Separator (LAPS) were used to determine aerodynamic size 
distributions and alpha aerosol concentrations. Centerless 
grinding produced respirable sized aerosols with gross alpha aerosol 
concentrations ranging from 220 to 15,000 nCi/l while various 
powder comminution and mixing operations produced aerosols in 
similar size ranges and with gross alpha aerosol concentrations 
ranging from 0.1 to 500 nCi/I. In vitro solubility studies on selected 
LAPS samples in a lung fluid simulant indicate that coprecipitation 
produces a slightly more insoluble aerosol and that in all cases 
mixed-oxide aerosols are more soluble than laboratory-produced 
plutonium dioxide acrosols. 


218 (UCID— 18258) Recommended values for the vapor pres- 
sure of uranium. Krikorian, O.H. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 15 Nov 1975. Contract W-7405- 
ENG-48. 1lp. Dep. NTIS, PC A02/MF A0O1. 

Thermodynamic functions of U liquid and gas are tabulated 
for 1405 to 3200°K. The vapor pressure of U is calculated and 
tabulated for 1800 to 3200°K and graphed at 2400 to 3000°K. 
Vaporization rate, vapor density, and average atomic velocity are 
also tabulated. (DLC) 


219 (WCAP—9474) Fuel pellet encapsulation system barrier 
seal development program. Johnson, W.L. (Westinghouse Electric 
Corp., Pittsburgh, PA (USA). Nuclear Fuel Div.). Apr 1979. Con- 
tract EN-77-C-06-1058-006. 112p. Dep. NTIS, PC A06/MF AO1. 

An evaluation of barrier seal concepts applicable to mecha- 
nized mixed oxide fuel pellet encapsulation was conducted. The 
selected concept, a two-dimensional venturi with sphincteral valve, 
was shown to provide effective containment of both gaseous and 
airborne particulate by a series of normal and abnormal condition 
tests. Recommendations for a program to demonstrate performance 
of a prototype seal under simulated production conditions have been 
made and are included 


220 (WCAP—9514) Powder batch weighing system: summary 
report. Marmo, A.A. (Washington Univ., St. Louis, MO (USA). 
Dept. of Physics). Jul 1979. Contract EN-77-C-06-1058-005. 167p. 
Dep. NTIS, PC A08/MF A0O1. 

Mixed oxide nuclear fuel is prepared in batches from three 
powder sources with each component handled independently during 
the batching operations. The batch weighing system extends from 
the feed hopper for each component through the discharge valve on 
thc weigh hopper for each component. When a batch of mixed oxide 
is required for production, the three-component UO., COMOX, and 
recycled mixed oxide powder quantities required for the batch are 
calculated and programmed into the batch contro! system. The 
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control logic activates the pane equipment to prepare the batch. 
This is accomplished by first filling the feed hopper for each compo- 
nent to a predetermined powder level, then transferring the required 
weight of each powder component from the respective feed hopper 
to its weigh hopper via a rate feeder. The contents of each weigh 
hopper are discharged by gravity into the blender. Calibration of the 
weighing system is an automatic check as part of the weighing cycle. 
The test program successfully demonstrated that the powder batch 
weighing system can perform within the established design criteria 
over a range of batch sizes. The weighing accuracy and repeatability 
achieved during this program are well within acceptable limits of the 
tolerance requirements for the final MOX powder blend. 


SPENT FUELS REPROCESSING 
REFER ALSO TO CITATION(S) 255, 264, 312, 1541 


221 (AGNS—35900-CONF-14) Variations of uranium and 
plutonium coprocessing as proliferation-resistant alternatives to the 
classical purex process. Buckham, J.A.; Sumner, W.B. (Allied-Gener- 
al Nuclear Services, Barnwell, SC (USA)). Aug 1979. Contract ET- 
78-C-09-1040. 22p. (CONF-791108—7). Dep. NTIS, PC A02/MF 
AOl. 

From 72. AICHE meeting; San Francisco, CA, USA (25 Nov 
1979). 

Evaluation of these alternatives for processing LWR fuel has 
led to the following conclusions: (1) None of the alternaives provide 
a pure, technical solution which completely eliminates the potential 
for proliferation of nuclear weapons by utilizing plutonium from the 
light water reactors. (2) The heat spike alternative appears feasible 
and provides the most effective method of rendering the LWR 
plutonim unattractive for weapons use. (3) The low-DF process 
alternate would require demonstration to: (a) determine the reliabil- 
ity of the in-cell recycle streams which are used to prevent reversion 
of the process for purification of plutonium, and (b) verify the fission 
product decontamination factors. (4) The alternates evaluated have 
no significant impacts on the design of waste treatment facilities, 
although the required capacities of high-level solid waste processing 
and high-level liquid waste storage can be significantly altered. (5) 
The impact of these alternate processes on fuel fabrication and other 
aspects of the fuel cycle requires additionai evaluation. 


222 (ANL—79-22, pp 117-131) Fuel cycle studies. Jun 1979. 
In Chemical Engineering Division research highlights, 1978. 
Pyrochemical and dry processing methods are being investi- 

gated for carbide and oxide fuels. Centrifugal contactors are being 

developed. Research on nuclear waste management include metal 
matrix encapsulation and a study of nuclide migration in geologic 
formations. The Non-Proliferation Alternative Systems Assessment 

Program (NASAP) studies are reported on briefly. Criteria were 

developed for handling waste hulls. Activities in the LWBR Proof- 

of-Breeding Analytical Support project are reported. (DLC) 


223 (ENtCO—1003) Evaluation of submicron particle size 
classification and collection techniques for nuclear facility off-gas 
streams. Fernandez, S.J.; Pierce, G.D.; Murphy, L.P.; Motes, B.G. 
(Exxon Nuclear Idaho Co., Inc., Idaho Falls (USA)). Aug 1979. 
Contract AC07-791D01675. 33p. Dep. NTIS, PC A03/MF AOl1. 
The present state-of-the-art in submicron aerosol size classifi- 
cation and collection is evaluated. Electrostatic precipitation, cryo- 
genic collection, cascade impaction, and granular bed filtration are 
examined as collection methods. Methods of aerosol size classifica- 
tion reviewed are: electrical aerosol size analysis and the diffusion 
battery. An integrated sampler that includes the methods of collec- 
tion and classification selected, the electrofluidized bed and the 
dffusion battery, is proposed and development plan presented. 


TRANSPORT AND STORAGE 
REFER ALSO TO CITATION(S) 252, 277, 287, 308, 1632, 2352 


224 (AGNS—35900-CONF-7) Cooldown testing of nuclear 
fuel casks. Anderson, R.T. (Allied-General Nuclear Services, Barn- 
well, SC (USA)). Aug 1979. Contract ET-78-C-09-1040. 27p. 
(CONF-790822—12). Dep. NTIS, PC A03/MF AOI. 

From 87. AICHE national meeting; Boston, MA, USA (19 
Aug 1979). 

The results of development related to the thermal interaction 
between dry spent fuel casks and nuclear fuel under operating 
situations are presented. The tests were performed at the Barnwell 
Nuclear Fuel Plant using full-sized truck and rail casks and electri- 
cally heated dummy fuel assemblies. 


225 (BAW— 1484-1) Critical experiments supporting close 
proximity water storage of power reactor fuel. Technicc! progress 
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report, October 1, 1977-December 31, 1977. Baldwin, M.N.; Hoovler, 
G.S. (Babcock and Wilcox Co., Lynchburg, VA (USA)). Mar 1978. 
Contract EY-77-C-09-1001. 17p. Dep. NTIS, PC A02/MF AOl. 

Experiments are being conducted on critical configurations of 
clusters of fuel rods, mocking up LWR-type fuel elements in close 
proximity water storage. Spacings between fuel clusters and the 
intervening material are being varied to provide a variety of bench- 
mark loadings. (DLC) 


226 (BAW— 1484-3) Critical experiments supporting close 
proximity water storage of power reactor fuel. Technical progress 
report, April 1, 1978-June 30, 1978. Baldwin, M.N.; Hoovler, G.S.; 
Eng, R.L.; Welfare, F.G. (Babcock and Wilcox Co., Lynchburg, 
VA (USA)). Sep 1978. Contract EY-77-C-09-1061. 15p. Dep. NTIS, 
PC A02/MF AOI. 

Experimental measurements are being taken on critical con- 
figurations of clusters of fuel rods mocking up LWR-type fuel 
elements in close proximity water storage. The results will serve to 
benchmark the computer codes used in designing nuclear power 
reactor fuel storage racks. 


227 (BAW—1484-4) Critical experiments supporting close 
proximity water storage of power reactor fuel. Technical progress 
report, July 1, 1978-September 30, 1978. Baldwin, M.N.; Hoovler, 
G.S.; Eng, R.L.; Welfare, F.G. (Babcock and Wilcox Co., Lynch- 
burg, VA (USA)). Nov 1978. Contract EY-77-C-09-1001. 89p. Dep. 
NTIS, PC A0O5/MF AOI. 

Experimental measurements are being taken on critical con- 
figurations of clusters of fuel rods mocking up LWR-type fuel 
elements in close proximity water storage. The results will serve to 
benchmark the computer codes used in designing nuclear power 
reactor fuel storage racks. KENO calculations of Cores I to VI are 
within two standard deviations of the measured k/sub eff/ values. 


228 (BAW— 1484-5) Critical experiments supporting close 
proximity water storage of power reactor fuel. Technical progress 
report, October 1, 1978-December 31, 1978. Baldwin, M.N.; Hoovler, 
G.S.; Eng, R.L.; Welfare, F.G. (Babcock and Wilcox Co., Lynch- 
burg, VA (USA)). Mar 1979. Contract EY-77-C-09-1001. 39p. Dep. 
NTIS, PC A03/MF AOI. 

Experimental measurements are being taken on critical con- 
figurations of clusters of fuel rods mocking up LWR-type fuel 
elements in close proximity waver storage. The results will serve to 
benchmark the computer codes used in designing nuclear power 
reactor fuel storage racks. KENO calculations of k/sub eff/ are in 
close agreement with experimental values for nine cores, with differ- 
ences being 0.0059 or about one standard deviation. 


229 (BAW—1484-6) Critical experiments supporting close 
proximity water storage of power reactor fuel. Technical progress 
report, January 1-March 31, 1979. Baldwin, M.N.; Hoovler, G.S. 
(Babcock and Wilcox Co., Lynchburg, VA (USA)). May 1979. 
Contract EY-77-C-09-1001. 14p. Dep. NTIS, PC A02/MF AOI. 

Experimental measurements are being taken on critical con- 
figurations of fuel rod clusters mocking up LWR-type fuel elements 
in close proximity water storage. The results will serve to bench- 
mark the computer codes used in designing nuclear power reactor 
fuel storage racks. Measurements on Cores XIII through XXI are 
reported in this document. 


230 (DP-MS—79-71) Federal fees and contracts for storage 
and disposal of spent LWR fuel. Clark, H.J. (Du Pont de Nemours 
(E.1.) and Co., Aiken, SC (USA). Savannah River Lab.). 1979. 
Contract EY-76-C-09-0001. i8p. (CONF-791108—3). Dep. NTIS, 
PC A02/MF AOl. 

From 72. AICHE meeting; San Francisco, CA, USA (25 Nov 
1979) 


The methodology for establishing a fee for federal spent fuel 
storage and disposal services is explained along with a presentation 
of the cost centers and cost data used to calculate the fee. Results of 
the initial fee calculation and the attendant sensitivity studies are also 
reviewed. The current status of the fee update is presented. The 
content of the proposed contract for federal services is briefly 
reviewed. 


231 Comparison of concepts for independent spent fuel storage 
facilities. Held, C.; Hintermayer, H.P. (Kernkraftwerk-Planungsge- 
sellschaft m.b.H., Vienna (Austria)). pp 179-195 of Compte rendu du 
seminaire de |'AEN sur le stockage des elements combustibles irra- 
dies. Paris, France; OECD (1978). 

From Seminar on the storage of spent fuel elements; Madrid, 
Spain (Jun 1978). 

The design and the construction costs of independent spent 
fuel storage facilities show significant differences, reflecting the fuel 
receiving rate (during the lifetime of the power plant or within a 
very short period), the individual national policies and the design 
requirements in those countries. Major incremental construction 
expenditures for storage facilities originate from the capacity and the 
type of the facilities (casks or buildings), the method of fuel cooling 
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(water or air), from the different design of buildings, the redundancy 
of equipment, an elaborate quality assurance program, and a single 
or multipurpose design (i.e. interim or long-term storage of spent 
fuel, interim storage of high level waste after fuel storage). The 
specific costs of different designs vary by a factor of 30 to 60 which 
might in the high case increase the nuclear generating costs remark- 
ably. The paper also discusses the effect of spent fuel storage on fuel 
cycle alternatives with reprocessing or disposal of spent fuel. 


232 (SRO—1051-1) Alternatives for water basin spent fuel 
storage: executive summary and comparative evaluation. Viebrock, 
J.M. (Nuclear Assurance Corp., Atlanta, GA (USA)). Sep 1979. 
Contract EW-78-C-09-1051. 140p. (NAC-C—7915). Dep. NTIS, PC 
A07/MF AOl1. 

A five part report identifies and evaluates alternatives to 
conventional methods for water basin storage of irradiated light 
water reactor fuel assemblies (spent fuel). A recommendation is 
made for development or further evaluation of one attractive alter- 
native: Proceed to develop fuel disassembly with subsequent high 
density storage of fuel pins (pin storage). The storage alternatives 
were evaluated for emplacement at reactor, in existing away-from- 
reactor storage facilities and in new away-from-reactor facilities. In 
the course of the study, the work effort necessarily extended beyond 
the pool wall in scope to properly assess the affects of storage 
alternatives on AFT systems. 


233 Spent fuel storage -- The magnitude of the probleme. 
Hogroian, P. (Nuclear Energy Agency, 75 - Paris (France)). pp 31- 
40 of Compte rendu du seminaire de l'AEN sur le stockage des 
elements combustibles irradies. Paris, France; OECD (1978). 

From Seminar on the storage of spent fuel elements; Madrid, 
Spain (Jun 1978). 

The events that have led to the present state of spent nuclear 
fuel storage are reviewed, including initiatives in fuel reprocessing 
and plans for extended storage. An estimate is made of the amounts 
of spent fuel that may result from nuclear power programmes of the 
OECD and the world, derived from projections of total energy 
requirements and nuclear power growth. These are presented on a 
regional basis up to the year 2000 and in the longerterm, to lend 
some feeling for the future magnitude of spent fuel storage require- 
ments. 


234 U.S. spent fuel policy: a status report. Robinson, B. (De- 
partment of Energy, Washington, DC (USA)). pp 41-54 of Compte 
rendu du seminaire de l'AEN sur le stockage des elements combusti- 
bles irradies. Paris, France; OECD (1978). 

From Seminar on the storage of spent fuel elements; Madrid, 
Spain (Jun 1978). 

On October 18, 1977, the U.S. Department of Energy an- 
nounced the broad principles of a new U.S. spent fuel storage policy. 
Since that announcement, there has been a high level of activity 
focused on fleshing out the detailed policy required to ensure the 
effective implementation of those principles. The desire to develop a 
policy which: meets all requirements from the point of view of 
environment, health, and safety, is integrated into an overall waste 
management policy, and reflects input and comment from all inter- 
ested parties, has resulted in a deliberate approach to the develop- 
ment of a comprehensive policy. These efforts will begin to yield 
significam results over the next several months. The purpose of this 
paper is to review some of the recent, current and planned events 
and activities which are relevant to that policy development; to 
indicate the likely timing of those events and activities; and to 
discuss the framework for policy development which is currently 
shaping staff-level analysis. 


MARKETING AND ECONOMICS 


REFER ALSO TO CITATION(S) 1165 


WASTE MANAGEMENT 
REFER ALSO TO CITATION(S) 304, 1495, 1536 


235 (CONF-790420—) Ceramics in nuclear waste manage- 
ment. Chikalla, T.D.; Mendel, J.E. (eds.). (Battelle Pacific Northwest 
Labs., Richland, WA (USA)). May 1979. Contract EY-76-C-06-1830. 
385p. Dep. NTIS, PC A17/MF AO1. 

From International symposium on ceramics in nuclear waste 
management; Cincinnati, OH, USA (30 Apr 1979). 

Seventy-three papers are included, arranged under the fol- 
lowing section headings: national programs for the disposal of radio- 
active wastes, waste from stability and characterization, glass proc- 
essing, ceramic processing, ceramic and glass processing, leaching of 
waste materials, properties of nuclear waste forms, and immobiliza- 
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tion of special radioactive wastes. Separate abstracts were prepared 
for all the papers. (DLC) 


236 (CONF-790420—, pp 36-40) epee of comprehen- 
sive waste criteria for commercial nuclear waste. O'Hara, 
F.A.; Miller, N.E.; Ausmus, B.S.; Yates, K.R.; Means, J.L.; Christen- 
sen, R.N.; Kulacki, F.A. (Battelle Columbus Labs., OH). May 1979. 

From International symposium on ceramics in nuclear waste 
management; Cincinnati, OH, USA (30 Apr 1979). 

A detailed methodology i is presented for the identification of 
the characteristics of commercial nuclear waste which may — 
criteria. This methodology is analyzed as a six-step process whi 
begins with identification of waste operations and proceeds until the 
waste characteristics affecting the potential release of radionuclides 
are determined. All waste types and operations were analyzed using 
the methodology presented. Several illustrative example are includ- 
ed. It is found that thirty-three characteristics can be identified as 
possibly requiring criteria. 


237 (CONF-790420—, pp 41-46) Approach towards long term 
prediction of stability of nuclear waste forms. Yen-Bower, E.L.; 
Clark, D.E.; Hench, L.L. (Univ. of Florida, Gainesville). May 1979. 

From International symposium on ceramics in nuclear waste 
management; Cincinnati, OH, USA (30 Apr 1979). 

An experimental method for predicting long-term stability of 
nuclear waste encapsulants uses various ratios of surface area to the 
solution volume exposed to the encapsulant. A graphical technique, 
involving leaching indices and exposure times, illustrates how pre- 
dictions can be made based on laboratory experiments, field trials, 
and museum artifacts. 


238 (CONF-790420—, pp 52-56) Comparison of glass and 
crystalline waste materials. Ross, W.A.; Turcotte, R.P.; Mendel, J.E.; 
Rusin, J.M. (Battelle Pacific Northwest Labs., Richland, WA). May 
1979. 

From International symposium on ceramics in nuclear waste 
management; Cincinnati, OH, USA (30 Apr 1979). 

Either glass or crystalline materials can be shown to have 
some advantage when a single property is considered. However, the 
differences are small and each material has both assests and liabilities. 
With proper design, either type of waste form can almost certainly 
be utilized to solidify and contain radioactive waste. 


239 (CONF-790420—, pp 210-212) Viscosity and electrical 
conductivity of glass melts as a function of waste composition. Plo- 
dinec, M.J.; Wiley, J.R. (E.1. du Pont de Nemours and Co., Aiken, 
SC). May 1979. 

From International symposium on ceramics in nuclear waste 
management; Cincinnati, OH, USA (30 Apr 1979). 

Radioactive waste at the Savannah River Plant contains high 
concentrations of nonradioactive compounds of iron and aluminum. 
Simulated waste compositions containing varying ratios of iron to 
aluminum were added to glass melts to determine the effect on the 
melt properties. Waste containing high aluminum increased the melt 
viscosity, but waste containing high iron reduced the melt viscosity. 
Aluminum and iron both reduced the melt conductivity. 


240 (CONF-790420—, pp 213-217) Effects of ition on 
waste glass properties. Mellinger, G.B.; Chick, L.A. (Battelle Pacific 
Northwest Labs., Richland, WA). May 1979. 

From International symposium on ceramics in nuclear waste 
management; Cincinnati, OH, USA (30 Apr 1979). 

The electrical conductivity, viscosity, chemical durability, 
devitrification, and crystallinity of a defense waste glass were meas- 
ured. Each oxide component in the glass was varied to determine its 
effect on these properties. A generic study is being developed which 
will determine the effects of 26 oxides on the above and additional 
properties of a wide field of possible waste glasses. 5 figures, 2 tables. 


241 (CONF-790420—, pp 224-228) Pelleted waste form for 
high-level ICPP wastes. Lamb, K.M.; Priebe, S.J.; Cole, H.S.; Taki, 
B.d. (Allied Chemical Corp., Idaho Falls, ID). May 1979. 

From International symposium on ceramics in nuclear waste 
management; Cincinnati, OH, USA (30 Apr 1979). 

Simulated zirconia-type calcined waste is pelletized on a 41- 
cm diameter disc pelletizer using 5% bentonite, 2% 
2% boric acid as a solid binder and 7M phosphoric 
acid as a liquid binder. After heat treatment at 800°C for 2 hours the 
pellets are impact resistant and have a leach resistance of 10~* g/cme 
. day, based on Soxhlet leaching for 100 hours at 95°C with distilled 
water. An integrated pilot plant is being fabricated to verify the 
process. | figure, 4 tables. 


(CONF-790420—, pp 233-237) Relative leach behavior of 
waste glasses and naturally occurring glasses. Adams, P.B. (Corning 
Glass Works, NY). May 1979. 

From International symposium on ceramics in nuclear waste 
management; Cincinnati, OH, USA (30 Apr 1979). 

Simulated nuclear waste glasses of the sodium-borosilicate 
type with a low waste loading and of the zinc-borosilicate type with 
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a high waste loading have been compared with obsidians. The resuls 
indicate that the waste glasses would corrode in normal natural 
environments at a rate of about 0.1 zm per year at 30°C and about 5 
pm per year at 90°C, compared with obsidians which seem to 
corrode at, or less than, about 0.01 ym per year at 30°C and less than 
1 xm per year at 90°C. Activation energies for reactions of the two 
waste glasses with pure water are about 20 kcal/g-mol. 3 figures, 7 
tables. 


243 (CONF-790420—, pp 294-299) Radiation effects in vitre- 
ous and devitrified simulated waste glass. Weber, W.J.; Turcotte, 
R.P.; Bunnell, L.R.; Roberts, F.P.; Westsik, J.H. Jr. (Battelle Pacific 
Northwest Labs., Richland, WA). May 1979. 

From International symposium on ceramics in nuclear waste 
management; Cincinnati, OH, USA (30 Apr 1979). 

The long-term radiation stability of vitreous and partially 
devitrified forms of high-level waste glass was investigated in accel- 
erated experiments by **Cm doping. The effects of radiation on 
microstructure, phase behavior, density, impact strength, stored 
energy, and leachability are reported to a cumulative radiation dose 
of 5 x 10° a decays/cm*. This dose produces saturation of radiation 
effects in most properties. 4 figures. 


244 (CONF-790420—, pp 300-304) Effects of irradiation on 
Structural properties of crystalline ceramics. Clinard, F.W. Jr.; 
Hurley, G.F. (Los Alamos Scientific Lab., NM). May 1979. 

From International symposium on ceramics in nuclear waste 
management; Cincinnati, OH, USA (30 Apr 1979). 

Stability of crystalline ceramic nuclear waste may be degrad- 
ed by self-irradiation damage. Changes in density, strength, thermal 
conductivity, and lattice structure are of concern. In this paper, 
structural damage of ceramics under various radiation conditions is 
discussed and related to possible effects in nuclear waste. 


245 (CONF-790420—, pp 315-320) Crystal chemistry of the 
synthetic minerals in current supercalcine-ceramics. McCarthy, G.J. 
(Pennsylvania State Univ., University Park); Pepin, J.G.; Pfoertsch, 
D.E.; Clarke, D.R. May 1979. 

From International symposium on ceramics in nuclear waste 
management; Cincinnati, OH, USA (30 Apr 1979). 

Crystal chemistry of the synthetic mineral phase assemblages 
in current supercalcine-ceramics has been investigated. X-ray dif- 
fraction and a variety of electron optical tools (SEM, STEM, 
electron microprobe) have been used to characterize the crystal 
structure types and solid solution substitutions. 


246 (CONF-790420—, pp 327-332) Effect of impact energy on 
solid-waste composites of brittle and ductile materials. Mecham, W.J.; 
Jardine, L.J.; Steindler, M.J. (Argonne National Lab., IL). May 
1979. 

From International symposium on ceramics in nuclear waste 
management; Cincinnati, OH, USA (30 Apr 1979). 

A method of analysis of impacts that could occur prior to 
final geologic isolation is outlined for two generic solid waste forms: 
(1) a glass monolith and (2) a composite of ceramic pellets embedded 
in a continuous metal phase. This latter form is also referred to as a 
metal-matrix waste form. Relevant methods, models, and methodolo- 
gies reported in the literature for impact analyses of solid radioactive 
waste forms are summarized. Preliminary descriptive and calcula- 
tional models are outlined for estimating and for comparing the 
impact deformations. The models are based on energy balances and 
- proposed to serve as a basis for design and testing of solid waste 
orms. 


247 (DPSPU—79-30-11) Demonstration of radioactive sludge 
removal from SRP storage tank. Elder, H.H. (Du Pont de Nemours 
(E.I.) and Co., Aiken, SC (USA). Savannah River Lab.). Sep 1979. 
Contract EY-76-C-09-0001. 18p. (CONF-791103—36). Dep. NTIS, 
PC A02/MF AOI1. 

From American Nuclear Society meeting; San Francisco, 
CA, USA (12 Nov 1979). 

A remote process for removing radioactive sludge from un- 
derground waste tanks was demonstrated. Long-shafted centrifugal 
pumps circulated liquid waste within the tank to suspend the sludge, 
and the resulting slurry was pumped from the tank. Over 98% of the 
sludge was removed, while only 1.4 volumes water per volume 
sludge was added to waste inventory. Cleaning results were deter- 
mined by remote wide-angle photographic and periscopic inspec- 
tions. Demonstration data are being used to design facilities for 
waste removal from an additional 22 SRP waste tanks. 


248 Instrument maintenance problems in radioactive areas and 
equipment. Basu, S.K.; Kulkarni, M.D. (Tarapur Atomic Power 
Station (India)). pp 120-124 of Nuclear reactor instrumentation. Vol. 
2, Sect. 3. Bombay; Department of Atomic Energy (1977). 

From Symposium on nuclear reactor instrumentation; 
Bombay, India (20 Dec 1976). 

Some of the problems experienced by instrument maintenance 
personnel while attending to the deficiencies of the equipment, 
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namely, sump pumps and control valves used in resin regeneration 
facility are discussed. The deficiencies of these equipment in radioac- 
tive environ are required to be attended to during norms! plant 
operation conditions to minimise radiation exposure of personnel. 
The procedures used to locate faults are given. 


249 Process and plant improvements in the management of 
radioactive effluents. Nabar, P.G.; Kharbanda, J.L.; Panicker, P.K. 
(Bhabha Atomic Research Centre, Bombay (India). Desalination and 
Effluent Engineering Div.). pp 331-336 of Operating experience of 
nuclear reactors and power plants. Bombay; Department of Atomic 
Energy (1977). 

From Symposium on operating experience of nuclear reactors 
and power plants; Bombay, India (7 Feb 1977). 

The effluent treatment plant at Trombay has been in success- 
ful operation for about a decade. However, based on operational 
experience gained so far, a programme was initiated to further 
improve performance and operational ease. An account of the proc- 
ess plant modifications done as well as the new processing tech- 
niques introduced is given. Treatment of effluents resulting from 
decontamination operations, removal of I'*!, treatment of uranium 
mill effluents and other radioactive liquid effluents from processing 
of uranium concentrates, etc. are discussed in detail. 


250 (NUREG/CR—1137) Institutional radioactive wastes, 
1977. Final report. Beck, T.J.; Cooley, L.R.; McCampbell, M.R. 
(Maryland Univ., Baltimore (USA). Radiation Safety Office). 1977. 
132p. NTIS. 

A followup survey to the 1975 institutional radioactive waste 
study (3) was conducted to obtain data for the calendar year 1977. 
The survey population of large medical and academic licensees 
shipped an estimated 7771 m* of low level radwaste for burial in 
1977. Approximately 7% of the waste volume was ascribed to purely 
medical sources, 79% to sources conducting biological research and 
14% to other academic sources. The estimated total activity shipped 
by the population in 1977 was 1,688 Ci, of which 81% was *H 
Approximately 540 Ci of *H was shipped as depleted tritium targets 
for neutron generators. Much of the rest was in the form of labeled 
compounds or labeling reagents used in biological research. The 
fastest growing waste form produced by the population is waste 
liquid scintillation vials which have undergone a 60% increase in 
volume since 1975. The waste volume produced by the population 
appears to be increasingly linearly, at approximately the same rate as 
low-level radwastes in general. 


251 (SAND—79-1667C) Microstructural characterization of 
glass and ceramic simulated waste forms. Headley, T.J.; Healey, J.T.; 
Hlava, P.F.; Kupfer, M.J.; Strachan, D.M. (Sandia Labs., Albuquer- 
que, NM (USA); Rockwell International Corp., Richland, WA 
(USA). Rockwell Hanford Operations). 1979. Contract EY-76-C-04- 
0789. 7p. (CONF-791112—5). Dep. NTIS, PC A02/MF AOI. 

rom Symposium on the scientific basis for nuclear waste 
management; Boston, MA, USA (26 Nov 1979). 

The microstructures of three nonradioactive glass samples 
simulating three Hanford process waste forms were characterized. 
Two samples of iodine sodalite which simulate the fixation of 
radioactive iodine were also characterized. X-ray diffraction, elec- 
tron microscopy + x-ray energy dispersive spectrometry, and elec- 
tron microprobe analysis were used in the characterization. (DLC) 


252 (SAND—79-1886C) Transportation of radioactive wastes 
from nuclear fuel cycles. (Sandia Labs., Albuquerque, NM (USA)). 
Sep 1979. Contract EY-76-C-04-0789. 35p. (CONF-790957—1). Dep. 
NTIS, PC A03/MF AO1. 

From International nuclear fuel cycle evaluation conference; 
Vienna, Austria (17 Sep 1979). 

This paper discusses current and foreseen radioactive waste 
transportation systems as they apply to the INFCE Working Group 
7 study. The types of wastes considered include spent fuel, which is 
treated as a waste in once-through fuel cycles; high-, medium-, and 
low-level waste; and gaseous waste. Regulatory classification of 
waste quantities and containers applicable to these classifications are 
discussed. Radioactive wastes are presently being transported in a 
safe and satisfactory manner. None of the INFCE candidate fuel 
cycles pose any extraordinary problems to future radioactive waste 
transportation and such transportation will not constitute a decisive 
factor in the choice of a preferred fuel cycle. 


253 (UCID—18121) Determination of performance criteria for 

high-level solidified nuclear waste. Heckman, R.A.; Holdsworth, T. 

(California Univ., Livermore (USA). Lawrence Livermore Lab.). 7 

a 1979. Contract W-7405-ENG-48. 28lp. Dep. NTIS, PC A13/ 
AOl. 

To minimize radiological risk from the operation of a waste 
management system, performance limits on volatilization, particulate 
dispersion, and dissolution characteristics of solidified high level 
waste must be specified. The results show clearly that the pre- 
emplacement environs are more limiting in establishing the waste 
form performance criteria than the post-emplacement environs. Ab- 
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solute values of expected risk are very sensitive to modeling assump- 
tions. The transportation and interim storage operations appear to be 
most limiting in determining the performance characteristics re- 
quired. The expected values of risk do not rely upon the repositories 
remaining intact over the potentially hazardous lifetime of the waste. 


254 Policy report on high level radioactive wastes. Santa Fe, 
NM; Energy Kesources Administration (1975). 81p. (NP—23948). 
Executive Office of the Governor, Energy Resources Administra- 
tion, Santa Fe, New Mexico. 

Report from the Governor's Task Force Committee. 

For the near term, ERDA and the NRC believe bedded salt 
formations offer the best approach for implementing high-level 
radioactive waste disposal. Salt formations will likely be used as the 
repository site, with those in Southeastern New Mexico the most 
likely to be selected. If that happens, New Mexico must address the 
social issues that are bound to arise. Any ultimate waste disposal 
scheme that consumes regional resources such as land must pay the 
Opportunity cost of consumption in perpetuity. A federal waste 
repository, of itself, will provide very little benefit to a region. Little 
local employment will result and other economic impacts will be 
minimal. There is no compelling reason for the people of New 
Mexico to accept a high-level waste repository. The recommenda- 
tions are made: that a committee of technical competent individuals 
should be appointed by the Governor and the Energy Resources 
Board to oversee this federal work in the southeastern salt beds, and 
that New Mexico should do its own risk-benefit analysis of the high- 
level radioactive waste repository. 


WASTE PROCESSING 
REFER ALSO TO CITATION(S) 223, 747, 755, 782, 937, 938, 1164 


255 (ANL—79-74) Recovery of actinides from TBP-Na2Co; 
scrub-waste solutions: the ARALEX process. Horwitz, E.P.; Bloom- 
quist, C.A.A.; Mason, G.W.; Leonard, R.A.; Ziegler, A.A. (Argonne 
National Lab., IL (USA)). Aug 1979. Contract W-31-109-ENG-38. 
43p. Dep. NTIS, PC A04/MF AO1. 

A flowsheet for the recovery of actinides from TBP-Na2COs 
scrub-waste solutions has been developed, based on batch extraction 
data, and tested, using laboratory-scale countercurrent extraction 
techniques. The process, called the ARALEX process, uses 2-ethyl- 
l-hexanol (2-EHOH) to extract the TBP degradation products 
(HDBP and H2.MBP) from acidified NazCOs scrub waste leaving the 
actinides in the aqueous phase. Dibutyl and monobutyl phosphoric 
acids are attached to the 2-EHOH molecules through hydrogen 
bonds, which also diminish the ability of the HDBP and H2MBP to 
complex actinides. Thus all actinides remain in the aqueous raffinate. 
Dilute sodium hydroxide solutions can be used to back-extract the 
dibutyl and monobutyl phosphoric acid esters as their sodium salts. 
The 2-EHOH can then be recycled. After extraction of the acidified 
carbonate waste with 2-EHOH, the actinides may be readily extract- 
ed from the raffinate with DHDECMP or, in the case of tetra- and 
hexavalent actinides, with TBP. The ARALEX process can also be 
applied to other actinide waste streams which contain appreciable 
concentrations of polar organic compounds (e.g., detergents) that 
interfere with conventional actinide ion exchange and liquid-liquid 
extraction procedures. 20 figures, 6 tables. 


256 (CONF-790420—, pp 1-3) DOE materials program sup- 
porting immobilization of radioactive wastes. Oertel, G.K.; Scheib, 
WS. Jr. (Dept. of Energy, Washington, DC). May 1979. 

From International symposium on ceramics in nuclear waste 
management; Cincinnati, OH, USA (30 Apr 1979). 

A summary is presented of the DOE program for developing 
waste-form criteria, immobilization processes, and generation and 
evaluation of performance characterization data. Interrelationships 
are discussed among repository design, materials requirements, im- 
mobilization process definition, quality assurance, and risk analysis as 
part of the National Environmental Policy Act and regulatory 
processes. 


257 (CONF-790420—, pp 82-85) Compatibility tests of materi- 
als for a prototype ceramic melter for defense glass-waste products. 
Wicks, G.G. (E.I. du Pont de Nemours and Co., Aiken, SC). May 
1979. 

From International symposium on ceramics in nuclear waste 
management; Cincinnati, OH, USA (30 Apr 1979). 

The corrosion—erosion resistance of potential electrode and 
refractory materials was evaluated by static and dynamic tests in 
simulated glass waste. Based on corrosion—erosion behavior, ther- 
mal and electrical properties, and cost and availability, Monofrax K3 
(Carborundum Co.) and Inconel 690 (International Nickel Co.) were 
selected as the contact refractory and electrode materials, respec- 
tively, for a prototype ceramic melter. 


258 (CONF-790420—, pp 93-96) Vitrification of Hanford ra- 
dioactive defense wastes. Kupfer, M.J. (Rockwell Hanford Oper- 
ations, Richland, WA). May 1979. 
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From International symposium on ceramics in nuclear waste 
management; Cincinnati, OH, USA (30 Apr 1979). 

Hanford defense waste sludges and residual liquids are effec- 
tively immobilized by conversion to borosilicate glasses. The effects 
of composition on various properties such as chemical durability, 
viscosity, and devitrification are discussed. 5 tables. 


lg BON pp 118-121) Laboratory-scale glass 
melter for testing defense waste glass. Gombert, D. II. (Allied Chemi- 
cal Corp., Idaho Falls, 1D). May 1979. 

From International symposium on ceramics in nuclear waste 
management; Cincinnati, OH, USA (30 Apr 1979). 

A one-liter Joule-heated glass melter was built to test the 
applicability of continuous melting to simulated high-level calcined 
defense waste. Inconel 690 electrodes and K-3 refractory brick were 
chosen for their corrosion resistance to fluoride glass. The melter 
maintained a full melt at 1100°C using 3 kW. After approximately 
two months of operation the melter was dismantled for metallurgical 
examination. The Inconel 690 electrodes were heavily corroded. A 
second melter is now in operation to verify tne findings of the first 
melter run. 


260 (CONF-790420—, pp 132-135) FUETAP (formed under 
elevated temperatures and pressures) concretes as hosts for radioactive 
wastes. Moore, J.G.; Rogers, G.C.; Paehler, J.H.; Devaney, H.E. 
(Oak Ridge National Lab., TN). May 1979. 

From International symposium on ceramics in nuclear waste 
management; Cincinnati, OH, USA (30 Apr 1979). 

Cementitious solids formed at = 250°C and = 70.3 kg/cm? 
(1000 psi) offer excellent possibilities as hosts for radioactive wastes. 
Preliminary results are presented on the effect of mix composition, 
temperature, and pressure on the physical properties of the resulting 
solids. Initial leach results are encouraging in the assessment of the 
ability of these FUETAP concretes to isolate radionuclides from the 
environment. 7 tables. 


261 (CONF-790420—, pp 164-168) Development of cermets 
for high-level radioactive waste fixation. Aaron, W.S.; Quinby, T.C.; 
Kobisk, E.H. (Battelle Pacific Northwest Labs., Richland, WA). 
May 1979. 

From International symposium on ceramics in nuclear waste 
management; Cincinnati, OH, USA (30 Apr 1979). 

A method is currently under development for the solidifica- 
tion and fixation of commercial and defense high-level radioactive 
wastes in the form of ceramic particles encapsulated by metal, i-e., a 
cermet. The chemical and physical processing techniques which 
have been developed and the properties of the resulting cermet 
bodies are described in this paper. These cermets have the advan- 
tages of high thermal conductivity and low leach rates. 


262 (CONF-790420—, pp 183-187) Vitrification of ICPP 
high-level zirconia calcine. Berreth, J.R.; Gombert, D. II; Cole, HLS. 
(Allied Chemical Corp., Idaho Falls, ID). May 1979. 

From International symposium on ceramics in nuclear waste 
management; Cincinnati, OH, USA (30 Apr 1979). 

High-level radioactive calcined defense waste (~ 50 wt % 
CaF.) is vitrified using a frit containing 66% SiOz, 24% NasO, 8% 
B2Os, and 2% CuO. Effects of Na, B, Li, Zn, Cu, and P on viscosity 
and acid leach resistance were measured. The glass contains up to 
9% fluoride. Glass properties were measured. 6 tables. 


263 (CONF-790420—, pp 354-358) Processes for immobiliza- 
tion of high-level solid wastes by glass and ceramic matrices. Lin, 
K.H.; Clark, W.E.; Howerton, W.B. (Oak Ridge National Lab., TN). 
May 1979. 

From International symposium on ceramics in nuclear waste 
management; Cincinnati, OH, USA (30 Apr 1979). 

Processes for the immobilization of waste SiC hulls and fissile 
particles from reprocessing of HTGR fuels are presented. Com- 
pressed cylinders of waste-matrix material were formed under pres- 
sures of ~ 35, 71, or 142 MPa and sintered at temperatures ranging 
from ~ 500 to 1025°C for ~ 1 h. The cylinders containing 50% 
SiC-25% soft glass-25% red clay possess the most desirable proper- 
ties (high mechanical strength, low surface area, and low leachabi- 
lity) of the several different compositions studied. Within the pres- 
sure and temperature ranges studied, the pressure of cylinder forma- 
tion and the sintering temperature appear to have relatively minor 
effects on those properties except for the initial cesium leachability. 
Higher pressure and temperature would tend to reduce the initial 
leachability significantly. 5 tables. 


264 (CONF-790420—, pp 370-373) Stabilization of high-level 
waste from a chloride volatility nuclear fuel reprocessing system. 
Smith, L.A.; Thornton, T.A. (Babcock and Wilcox Co., Lynchburg, 
VA). May 1979. 

From International symposium on ceramics in nuclear waste 
management; Cincinnati, OH, USA (30 Apr 1979). 

Methods for stabilizing high-level waste from a chloride 
volatility thorium-based fuel coprocessing system have been studied. 
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The waste, which is present as chloride salts, is combined with SiO» 
or AlbOs; and pyrohydrolyzed to remove the chloride ions. The 
resulting solid is then combined with a flux and glassified. 3 figures, 
4 tables. 


265 (DOE/SR/00968—6) Functionalized glass beads for the 
recovery of waste radioactive elements. Final report. Geldard, J.F. 
(Clemson Univ., SC (USA). Dept. of Chemistry and Geology). Sep 
1979. Contract EY-76-C-09-0968. 57p. Dep. NTIS, PC A04/MF 
AOl. 

Various substituted ethylenediamine tetraacetic acids and 
their precursors have been prepared and characterized. In addition 
to containing groups that can chelate metal ions, these substances 
also contain groups that can be used to bond them to glass beads. 
Experiments ) ate shown, however, that a large enough number of 
active sites cannot be achieved by this route. An alternative scheme 
was devised, whereby trimethoxysilyl groups are incorporated into 
molecules that have the necessary functional groups. These silyl 
compounds can be bonded directly to glass beads; the ethylenedia- 
mine tetraacetic acid can then be formed in place. The prognosis for 
this reaction scheme is good, based on the experiments done so far. 
Stability constants have been measured for some metal ion complex- 
es of the acids mentioned above. 


266 (DP—1521) Design of an experimental incinerator for 
alpha waste. Warren, J.H. (Du Pont de Nemours (E.I.) and Co., 
Aiken, SC (USA). Savannah River Lab.). Aug 1979. Contract EY- 
76-C-09-0001. 52p. Dep. NTIS, PC A04/MF AO1. 

An electrically heated controlled-air two-stage incinerator 
has been designed for burning small volumes (5 kg/h) of solid 
wastes. Distinguishing features of the design are compactness, rela- 
tively lightweight, and ease of assembly made possible by using 
prefabricated ceramic components to form two combustion cham- 
bers surrounded by packed fiber insulation within a steel case. 
Electric girdle heaters around the two combustion chambers provide 
600 to 1000°C. These temperatures combined with controlled air 
give minimum ash entrainment and long combustion gas residence 
times to yield ~ 10° off-gas decontamination factors with conven- 
tional off-gas cleaning equipment. After decommissioning, the design 
allows for ease of disassembly and convenient disposal of the ceram- 
ic components. 24 figures, | table. 


267 (DP-MS—79-53) Remote experimental facility to solidify 
SRP high-level waste. Galloway, R.M.; Plodinec, M.J.; Wilhite, E.L.; 
Chismar, P.H. (Du Pont de Nemours (E.I.) and Co., Aiken, SC 
(USA). Savannah River Lab.). 1979. Contract EY-76-C-09-0001. 
21p. (CONF-791103—33). Dep. NTIS, PC A02/MF AOl. 

From American Nuclear Society meeting; San Francisco, 
CA, USA (12 Nov 1979). 

Small-scale equipment has been developed and installed in a 
remotely operated experimental facility at the Savannah River Labo- 
ratory (SRL) to study immobilization of radioactive waste in glass. 
The facility has been in operation for nine months. During this 
period, two 25-liter batches of high-level waste from different SRP 
waste storage tanks were processed. The waste was boiled in sodium 
hydroxide to dissolve alumina trihydrate, washed with water to 
remove soluble salts, dried in a fluid-bed dryer, and vitrified in a 
joule-heated melter. Off-gases from the melter were collected for 
characterization. 


268 (PNL—2904) Vitrification of Hanford wastes in a joule- 
heated ceramic melter and evaluation of resultant canisterized product. 
Chapman, C.C.; Buelt, J.L.; Slate, S.C.; Katayama, Y.B.; Bunnell, 
L.R. (Battelle Pacific Northwest Labs., Richland, WA (USA)). Aug 
a Contract EY-76-C-06-1830. 74p. Dep. NTIS, PC A04/MF 
AOl. 

Experience gained in the week-long vitrification test and 
characterization of the giass produced in the run support the follow- 
ing conclusions: The Hanford waste simulated in this test can be 
readily vitrified in a joule-heated ceramic melter. Physical properties 
of the molten glass were entirely compatible with melter operation. 
The average feed rate of 106 kg/h is high enough to make the 
ceramic melter a feasible piece of equipment for vitrifying Hanford 
wastes. The glass produced in this trial had good chemical durabil- 
ity, 6(10)-° g/cm?*-d. When one of the canisters was purposely 
dropped onto a steel pad, the damage was limited to deformation of 
the steel can in the impact area, cracking of a weld, and fracturing of 
glass in the immediate vicinity of the impact area. No glass was 
released from the canister as a result of the drop test. The results of 
this vitrification test support the technical feasibility of vitrifying 
Hanford wastes by means of a joule-heated ceramic melter. Surface 
area for large glass castings is equivalent to the mass median particle 
diameters between 4.27 cm (1.75 in.) and 8.91 cm (3.51 in.) even 
when allowed to cool rapidly by standing in ambient air. Large 
canisters (up to 0.91 m in dia) can be cast without large voids while 
standing in air if the fill rate is over 100 kg/h. 34 figures, 10 tables. 


269 (PNL—2999(Pts.1-4)) Research and development activi- 
ties: High-Level Waste Immobilization Program. Quarterly progress 
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reports, January-December 1978. McElroy, J.L.; Mendel, J.E.; 
Bonner, W.F.; Henry, M.H. (Battelle Pacific Northwest Labs., Rich- 
land, WA (USA)). May 1979. Contract EY-76-C-06-1830. 142p. Dep. 
NTIS, PC A07/MF AO1. 

This document contains the four quarterly reports for 1978. 
Accomplishments of each quarter are described separately. Empha- 
sis is on the glass route of solidification. (DLC) 


270 (RFP—2798) Waste management analysis for the nuclear 
fuel cycle: actinide recovery from combustible waste, October 1977- 
March 1978. Thompson, G.H.; Smith, C.M.; Childs, E.L.; Kochen, 
R.L. (Rockwell International Corp., Canoga Park, CA (USA). 
Energy Systems Group). 18 Sep 1979. Contract EY-76-C-04-3533. 
12p. Dep. NTIS, PC A02/MF AO1. 

Evaluation of the Ce(IV)-NHOs system for recovery of actin- 
ides from incinerator ash is continuing. High-fired americium-traced 
plutonium oxide was completely solubilized in this system and 
recovery of actinides from incinerator ash was = 95%. Recovery of 
solubilized plutonium was done by solvent extraction using tributyl 
phosphate. Tervalent actinides will be recovered by a bidentate 
organophosphorus solvent extractant. The Ce(IV)-HNOs: system 
was compared with the F--HNOs system now in common use. 
Advantages of the former include less equipment corrosion, no 
volatilization of silica, and better recovery of actinide in the initial 
contact. However, additional contacts do not significantly improve 
recovery (because silica is not solubilized), and the system requires a 
large liquid/solid ratio for efficient actinide recovery. 


271 (RFP—2907) Actinide recovery from combustible waste: 
the Ce(IV)-NHO; system. Final report. Thompson, G.H.; Childs, 
E.L.; Kochen, R.L.; Schmunk, R.H.; Smith, C.M. (Rockwell Inter- 
national Corp., Canoga Park, CA (USA). Energy Systems Group). 
14 Sep 1979. Contract EY-76-C-04-3533. 22p. Dep. NTIS, PC A02/ 
MF AOl. 

Actinides in ash can be leached effectively by refluxing with 
Ce(IV) in HNOs; solubilization of actinide in ash was = 95% at ash 
concentrations to 30 g/l] in stirred leachant. Plutonium and ameri- 
cium were the actinides present in the ash. Solubilized plutonium and 
americium were recovered from Ce(IV)-HNOs solution by solvent 
extraction. Extraction of plutonium into 30% tributyl phosphate in 
n-dodecane gave 99.99% recovery. The plutonium-depleted solution 
was then extracted with 30% dihexyl-N,N- 
diethylcarbamolylmethylenephosphonate (DHDECMP). Americium 
recovery was 99.64%. The Ce(IV)-HNOs system was compared 
with the HF-HNOs; system now in common use. Advantages of the 
former included less equipment corrosion, no volatilization of silica, 
safe oxidation of carbon residues, minimal secondary waste (Ce is 
recycled), and better solubilization of actinide in the initial contact. 
However, additional contacts do not significantly improve solubili- 
zation, and a small fraction of actinide is not solubilized with Ce(IV)- 
HNO; that can be solubilized by HF-HNOs. The effect of the fission 
product ruthenium on the dissolution of actinides in the Ce(IV)- 
HNOs system was investigated briefly, and a method for removing 
the ruthenium electrolytically was developed. Several process flow- 
sheets were also considered. Actinide recovery requirements will 
suggest which of these might best be used. 6 figures, 7 tables. 


272 (RHO-CD—739) Laboratory evaluation of an ion ex- 
change process for removing cesium from Purex acid waste solutions. 
Buckingham, J.S. (Rockwell International Corp., Richland, WA 
(USA). Rockwell Hanford Operations). Jun 1979. Contract EY-77- 
C-06-1030. 106p. Dep. NTIS, PC A06/MF AOi. 

A laboratory investigation was made of an ion exchange 
process for removing radioactive cesium from acidic Purex waste. 
Twenty-seven laboratory ion exchanger runs are reported. Param- 
eters investigated include comparison of Zeolon-900, AW-500 and 
Duolite ARC-359 ion exchangers, pH of feed solutions, composition 
of sodium scrub solutions, composition of eluting solutions and 
overflow versus downflow elution. The cause and rate of zeolite 
degradation was investigated. 


273 (RHO-SA—91) Volume reduction of metallic waste. 

Beitel, G.A.; Ortiz, P.G. (Rockwell International Corp., Richland, 

WA (USA). Rockwell Hanford Operations). 24 Oct 1978. Contract 

ie aes 15p. (CONF-791114—1). Dep. NTIS, PC A02/ 
F AOl. 

From USDOE environmental control symposium; Washing- 
ton, DC, USA (29 Nov 1979). 

A meltdown system using a direct arc heated vacuum furnace 
is proposed for equipment disposal. This concept promises to 
achieve volume reduction factors of 20 to 40 when applied to the 
large process vessels typically used in nuclear reprocessing facilities. 
It is believed that the furnace can be remotely operated and main- 
tained safely, with close to absolute fume containment. Furnace size 
dictates that all feed material be cut into pieces small enough to 
charge the crucible. Use of a newly developed metal cutting tool, 
the arc saw, is proposed to reduce the large vessels and equipment to 
the necessary small sizes. The furnace and systems have been de- 
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signed. The saw is ready for preliminary testing, and the furnace is 
to be tested next year. 


WASTE DISPOSAL AND STORAGE 


REFER ALSO TO CITATION(S) 230, 231, 233, 234, 303, 305, 743, 
755, 1387, 1484, 1556, 1792, 1968, 1969, 1970, 1972, 1973 


274 (CONF-790420—, pp 66-72) Characterization and evalua- 
tion of multibarrier nuclear waste forms. Rusin, J.M.; Lokken, R.O.; 
Wald, J.W. (Battelle Pacific Northwest Labs., Richland, WA). May 
1979. 

From International symposium on ceramics in nuclear waste 
management; Cincinnati, OH, USA (30 Apr 1979). 

Four multibarrier concepts using coatings and metal matrices 
were developed and demonstrated on a 1-liter scale. The effect of 
volatility, leachability, and impact resistance on product integrity is 
discussed. Results of radiation stability tests are also included. 


275 (CONF-790420—, pp 256-262) Corrosion behavior of zinc 
borosilicate simulated nuclear waste glass. Clark, D.E.; Yen-Bower, 
E.L.; Hench, L.L. (Univ. of Florida, Gainesville). May 1979. 

From International symposium on ceramics in nuclear waste 
management; Cincinnati, OH, USA (30 Apr 1979). 

The corrosion behavior of a zinc borosilicate glass containing 
simulated nuclear wastes (SNWG) is evaluated in acidic, neutral, and 
basic solutions. Auger electron spectroscopy coupled with argon ion 
milling (AES-IM) and infrared reflection spectroscopy (IRRS) coup- 
led with sequential polishing are used to determine the depth of the 
leached layers. Leaching rates based on solution analyses are calcu- 
lated for several species including cesium and strontium. The leach- 
ing rates of some species from the glass are at least an order of 
magnitude greater in acidic than in neutral and basic solutions. 
Scanning electron microscopy in conjunction with energy dispersive 
X-ray spectroscopy (SEM-EDS) is used to monitor surface morpho- 
logical changes that accompany glass corrosion. 


276 (CONF-790420—, pp 269-273) Chemical durability and 
characterization of nuclear waste forms in a hydrothermal environ- 
ment. Braithwaite, J.W.; Johnstone, J.K. (Sandia Labs., Albuquer- 
que, NM). May 1979. 

From International symposium on ceramics in nuclear waste 
management; Cincinnati, OH, USA (30 Apr 1979). 

The chemical durability of a simulated copper borosilicate 
waste glass and titanate waste ceramic has been studied in hydro- 
thermal environments which could possibly be encountered in a 
bedded salt or sub-sealed waste isolation repository. The major 
parameters investigated which affect matrix corrosion and cesium 
solubilization include solution saturation and equilibrium phenom- 
ena, solution composition (especially the Mg*? ion concentration), 
pH, particle size, temperature, and time. 


277 (CONF-790420—, pp 274-276) Hydrothermal stability of 
spent fuel and high-level waste ceramics in the geologic repository 
environment. McCarthy, G.J.; White, W.B.; Komarneni, S.; Scheetz, 
B.E.; Freeborn, W.P.; Smith, D.K. (Pennsylvania State Univ., Uni- 
versity Park). May 1979. 

From International symposium on ceramics in nuclear waste 
management; Cincinnati, OH, USA (30 Apr 1979). 

The stability trends for four simulated waste forms (stent fuel, 
a reference glass, a supercalcine ceramic) under hydrothermal condi- 
tions (100 to 300°C; 400°C for the coated ceramic; 300 bars) with 
solutions alone and in contact with basalt and shale are summarizd. 2 
tables. 


278 (CONF-790420—, pp 277-283) Devitrification and leach- 
ing effects in HLW glass: comparison of simulated and fully radioac- 
tive waste glass. Wald, J.W.; Westsik, J.H. Jr. (Battelle Pacific 
Northwest Labs., Richland, WA). May 1979. 

From International symposium on ceramics in nuclear waste 
management; Cincinnati, OH, USA (30 Apr 1979). 

A detailed examination of four fully radioactive nuclear waste 
glass compositions has been conducted and includes microstructural 
characterization and leaching behavior. All results have indicated 
that the fully radioactive glasses are quite stable under the tempera- 
ture conditions studied, and their behavior can be typified by nonra- 
dioactive products of similar compositions. 2 figures, 6 tables. 


279 (CONF-790420—, pp 284-288) Long-term leach rates of 
glasses containing actual waste. Wiley, J.R.; LeRoy, J.H. (E.I. du 
Pont de Nemours and Co., Aiken, SC). May 1979. 

From International symposium on ceramics in nuclear waste 
management; Cincinnati, OH, USA (30 Apr 1979). 

Leach rates of borosilicate glasses that contained actual Sa- 
vannah River Plant waste were measured. Leaching was done by 
water and by buffer solutions of pH 4, 7, and 9. Leach rates were 
then determined from the amount of '*’Cs, ®Sr, and plutonium 
released into the leach solutions. The cumulative fractions leached 
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were fit to a mathematical model that included leaching by diffusion 
and glass dissolution. 5 figures, 3 tables. 


280 (CONF-790938—5) United States National Waste Termi- 
nal Storage argillaceous rock studies. Brunton, G.D. (Oak Ridge 
National Lab., TN (USA)). 1979. Contract W-7405-ENG-26. 6p. 
Dep. NTIS, PC A02/MF AOl1. 

From Workshop on the use of argillaceous materials for the 
isolation of radioactive wastes; Paris, France (10 Sep 1979). 

The past and present argillaceous rock studies for the US 
National Waste Terminal Storage Program consist of: (1) evaluation 
of the geological characteristics of several widespread argillaceous 
formations in the United States; (2) laboratory studies of the physical 
and chemical properties of selected argillaceous rock samples; and 
(3) two full-scale in-situ surface heater experiments that simulate the 
emplacement of heat-generating radioactive waste in argillaceous 
rock. 


281 (CONF-790938—6) Investigation of the regional charac- 
teristic of the Devonian shales for the storage/disposal of radioactive 
wastes. Lomenick, T.F.; Laughon, R.B. (Oak Ridge National Lab., 
TN (USA); Battelle Memorial Inst., Columbus, OH (USA). Office of 
Nuclear Waste Isolation). 1979. Contract W-7405-ENG-26. 6p. Dep. 
NTIS, PC A02/MF AO1. 

From Workshop on the use of argillaceous materials for the 
isolation of radioactive wastes; Paris, France (10 Sep 1979). 

Devonian-age shales underlie a large portion of the northeas- 
tern quadrant of the country and are abundantly thick and relatively 
near to the land surface within the Appalachian, Illinois and Michi- 
gan basins of that area. Although these thick accumulations of 
argillaceous sediments are best-known for their natural gas produc- 
tion and potential, they would also appear to be good candidate 
rocks for radioactive waste repositories as the shale is generally 
impermeable, and therefore, relatively free of circulating ground 
waters to disperse any waste emplacements. 


282 (DP-MS—79-25) Radiolytic gas generation in concrete 
made with incinerator ash containing transuranium nuclides. Bibler, 
N.E. (Du Pont de Nemours (E.I.) and Co., Aiken, SC (USA). 
Savannah River Lab.). 1979. Contract EY-76-C-09-0001. 9p. 
(CONF-791112—13). Dep. NTIS, PC A02/MF AOI. 

From Symposium on the scientific basis for nuclear waste 
management; Boston, MA, USA (26 Nov 1979). 

The effects of various factors on Hz generation by alpha 
radiolysis of concrete containing TRU incinerator ash were studied. 
Methods for reducing Hz generation were investigated. Samples of 
Portland and high-alumina cement containing up to 30% calcined 
ash (dry basis) were doped with ***PuO:. Gas pressures were 
measured as a function of radiation dose; gas compositions were 
determined. Gas yields were calculated in terms of G values (mole- 
cules produced per 100 eV of alpha energy absorbed). These yields 
were used to estimate pressures in containers of radioactive concrete 
waste during storage. 4 figures. 


283 (DP-MS—79-31) Multibarrier storage of Savannah River 
Plant waste. Dukes, M.D.; Mosley, W.C.; Rankin, W.N.; Tennant, 
M.H.; Wiley, J.R. (Du Pont de Nemours (E.1.) and Co., Aiken, SC 
(USA). Savannah River Lab.). 1979. Contract EY-76-C-09-0001. 
10p. (CONF-791112—8). Dep. NTIS, PC A02/MF AO1. 

From Symposium on the scientific basis for nuclear waste 
management; Boston, MA, USA (26 Nov 1979). 

Borosilicate glass will perform well as part of a multibarrier 
system for SRP high level waste. Storage temperatures can be kept 
to = 100°C with appropriate spacing of the reference canisters. 
Undry dry conditions the waste package should remain intact for 
very long periods of time. Even if the package is breached and water 
contacts the glass, the radionuclide release rate will be very low. 5 
figures, 2 tables. 


284 (LBL—9424) Waste disposal in granite: preliminary re- 
sults from Stripa, Sweden. Cook, N.G.W.; Gale, J.E.; Witherspoon, 
P.A. (California Univ., Berkeley (USA). Lawrence Berkeley Lab.; 
Waterloo Univ., Ontario (Canada)). Mar 1979. Contract W-7405- 
ENG-48. 11p. (CONF-790304—8). Dep. NTIS, PC A02/MF AOI. 

From 19. annual ASME symposium, geological disposal of 
nuclear waste; Albuquerque, NM, USA (15 Mar 1979). 

The results of this experiment to date indicate that the tem- 
perature fields in a rock mass contaning geologic discontinuities can 
be predicted with accuracy using the simple linear theory of heat 
conduction. Geologic discontinuities appear to introduce significant 
non-linear thermomechanical behavior into the rock mass as a result 
of which the thermally induced displacements are much less than 
those predicted by the simple theory of thermoelasticity, using 
laboratory values for Poisson's ratio and the coefficient of thermal 
expansion. The additional compliance introduced into the rock mass 
by geologic discontinuities affects the thermally induced stresses but 
to a lesser degree than the displacements. Further analytical, labora- 
tory and field studies are expected to resolve many of the current 
uncertainties, especially field data gathered during a planned cooling 
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down period following the switching off of the heaters scheduled in 
the near future. 


285 (NUREG/CR—0857) Properties of radioactive wastes 
and waste containers. Progress report No. 10, July-September 1978. 
Colombo, P.; Neilson, R.M. Jr. (Brookhaven National Lab., Upton, 
NY (USA)). May 1979. Contract EY-76-C-02-0016. 39p. (BNL- 
NUREG—S1026). Dep. NTIS, PC A03/MF AOl1. 

Modified IAEA and equilibrium leaching studies were per- 
formed using portland cement, urea-formaldehyde and vinyl ester- 
styrene waste forms containing BWR chemical regenerative waste. 
This set of experiments, with its range of leachant replacemeni 
intervals, should cover the range of expected leach rates for most 
conditions. The equilibrium leach method generally resulted in 
lower release rates than the modified IAEA method. In the case of 
strontium-85 release from portland cement, this decrease was dra- 
matic. The use of finite and semi-infinite diffusional mass transport 
models for leaching data analysis to predict long-term releases from 
full scale waste forms is discussed. While the finite model can give a 
more accurate description of activity release since it considers speci- 
men depletion effects, the double series function solution converges 
slowly for small effective diffusivities and small total numbers of 
summation terms. This can result in computer truncation error 
dominating in the solutions for small releases. In this report period, 
the first topical report for the program Properties of Radioactive 
Wastes and Waste Containers was also written. This document 
appears under a separate cover. 


286 (NUREG/CR—0911) Properties of radioactive wastes 
and waste containers. Progress report No. 11, October-December 
1978. Colombo, P.; Neilson, R.M. Jr. (Brookhaven National Lab., 
Upton, NY (USA)). Jun 1979. Contract EY-76-C-02-0016. 33p. 
(BNL-NUREG—51042). Dep. NTIS, PC A03/MF AO1. 

Portland cement waste forms were tested to determine the 
extent of particulate formation and the particle size distribution 
resulting from an impact loading environment. Test specimens which 
were cylindrical with a diameter of 2.5 cm and a height of 3.8 cm 
were formulated using various simulated wastes. Impact energies of 
0.8 kg-m (7.85 joule) to 3.2 kg-m (31.4 joule) were employed. The 
cumulative weight percentage particulate was measured versus parti- 
cle size as g function of impact energy, waste/binder ratio, and waste 
type. Badhuse of the porosity initially present in portland cement 
waste forms, this data cannot be interpreted directly relative to the 
formation of increased surface area. The effect of cobalt-60 radiation 
exposure on the leachability of portland cement and urea-formalde- 
hyde waste forms was investigated. Total doses of 105-10° rad were 
employed. The release of cesium-137 and strontium-85 from cement 
waste forms was unaffected by radiation dose in the range consid- 
ered. The leachability of urea-formaldehyde waste forms did in- 
crease with dose for 10’ to 10° rad. At lower total dose, no effect on 
leachability was noted. A photomicroscopic technique was em- 
ployed to examine the particle size of waste solids in bitumen waste 
forms. The twin screw extruder used to produce these waste forms 
provided significant comminution of waste solids. 


287 (NVO—196-11) Nevada nuclear waste storage investiga- 
tions. Quarterly report, April-June 1979. (Department of Energy, Las 
Vegas, NV (USA). Nevada Operations Office). Sep 1979. 62p. Dep. 
NTIS, PC A04/MF AOl1. 

Seven subtasks are reported on: seismic, geology/hydrology, 
media (argillite, tuff, granite), NTS support, quality assurance, tech- 
nical overview, and spent fuel test. Yucca Mountain is recommended 
by USGS. (DLC) 


288 (ORNL/TM—6882) Flowability of bulk solids used in 
shale fracturing grouts as determined by the Jenike and Johanson 
method. McDaniel, E.W.; Weeren, H.O. (Oak Ridge National Lab., 
TN (USA)). Sep 1979. Contract W-7405-ENG-26. 22p. Dep. NTIS, 
PC A02/MF AOI. 

Smooth operation of the shale fracturing facility at Oak Ridge 
National Laboratory requires that an even, uninterrupted flow of dry 
solids be delivered to a mixer at a rate of approximately 1200 Ib/min. 
Some operational difficulties have been experienced with the dry 
solids system at the existing facility. Occasionally the solids flow 
from a bin was difficult to initiate or was irregular, particularly when 
the storage bin was nearly empty. A new shale fracturing facility is 
now being designed with a solids handling system that will eliminate 
the current problems. This report describes the tests made to obtain 
the necessary information about bulk-flow properties of the dry 
solids that are required for the facility modifications. Flow proper- 
ties of fly ash, attapulgite, pottery clay, and a blended solids mix 
were determined in a Jenike and Johanson Flowfactor Tester. Tests 
with this unit involve the consolidation of a solid at a given pressure 
and the measurement of the force required to create a shear plane. 
The procedure is repeated several times at different consolidating 
pressures to determine a locus of points that can be displayed 
graphically. Results indicate that a bottom-hopper opening of about 
4 ft will be required on the new, bulk storage bins if mass flow is to 
be achieved. It was also found that the existing bins are quite 
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unsuitable for either their present function or their proposed func- 
tion. Since these bins have served moderately well for 14 years, the 
effect of aeration is obviously major; these tests indicate only an 
upper limit to the size of the hopper opening that will be required. 
Pottery clay and attapulgite were found to have flow characteristics 
considerably inferior to blended solids. It is known, however, that 
attapulgite clay will flow from the existing bins, and modification of 
the bin bottoms to enlarge the openings does not appear to be 
justified. 


289 (SAND—79-0625) Pre-WIPP in-situ experiments in salt. 
Part I. Executive summary. Part II. Program description. Sattler, 
A.R.; Hunter, T.O. (Sandia Labs., Albuquerque, NM (USA)). Aug 
1979. Contract EY-76-C-04-0789. 96p. Dep. NTIS, PC A0S/MF 
AOl. 

This document presents plans for in-situ experiments in a 
specific location in southeastern New Mexico. Schedule and facility 
design were based on features of a representative local potash mine 
and on contract negotiations with mine owners. Subsequent WIPP 
program uncertainties have required a delay in the implementation 
of the activities discussed here; however, the relative schedule for 
various activities are appropriate for future planning. The document 
represents a matrix of in-situ activities to address relevant technical 
issues prior to the availability of a bedded salt repository. 


290 (SAND—79-1047C) Mechanical modeling of nuclear 
waste disposal in argillite at the Nevada Test Site. Thomas, R.K.; 
Lappin, A.R. (Sandia Labs., Albuquerque, NM (USA)). 1979. Con- 
tract EY-76-C-04-0789. 4p. (CONF-791112—3). Dep. NTIS, PC 
A02/MF AOl1. 

From Symposium on the scientific basis for nuclear waste 
management; Boston, MA, USA (26 Nov 1979). 

Numerical calculations for a near surface heater experiment in 
argillite conducted at the Nevada Test Site were performed using 
the finite element code ADINA assuming a two-dimensional axisym- 
metric geometry. The existence and extent of the region of tensional 
opening of joints surrounding the heater, predicted by the mechani- 
cal model, were confirmed by posttest borehole inspection, perme- 
ability measurements, and drillback. Exrapolation of near surface 
heater model to repository depths reveals the necessity for prior 
knowledge of the mechanical properties and state of stress in-situ. 
The extent of the joint opening zone, for example, is not altered by 
changes in the elastic modulus at the near surface, but is significantly 
decreased beyond certain depths depending upon the in-situ elastic 
modulus. Results of these calculations are presented. To further 
define the behavior at depth, and place bounds on the joint opening 
zone, far-field calculations were performed for a generic repository 
in argillite. Both spent fuel and high level waste heat sources were 
considered at different burial densities and depths. Results of a 
parametric study are presented in which the mechanical properties, 
in-situ stresses, and waste heat sources were varied. 


291 (SAND—79-1259C) Thermophysical properties of rocks: 
a perspective on data needs, sources and accuracy. Stephens, H.P.; 
Sinnock, S. (Sandia Labs., Albuquerque, NM (USA)). 1979. Con- 
tract EY-76-C-04-0789. 27p. (CONF-791205—10). Dep. NTIS, PC 
A03/MF AOl. 

From ASME winter annual meeting; New York, NY, USA (2 
Dec 1979) 

Recent emphasis on research in geologic isolation of nuclear 
wastes and geoenergy resource development has created a renewed 
demand for engineering thermophysical property data for rocks and 
other geologic materials at elevated pressures and temperatures. In 
contrast to fabricated engineering materials, with properties which 
can be specified, rocks used in engineering design are complex, 
naturally occurring materials having properties which must be char- 
acterized, rather than specified, for engineering studies. Much diffi- 
culty in measuring, reportizg, and using thermophysical properties 
of rocks results from (1) rock inhomogeneity and anisotropy on both 
microscopic and macroscopic scales; (2) inclusion of pore fluids, 
such as water; and (3) measurement of laboratory properties under 
conditions quite different from those of in situ material. Because 
measurements on in situ materials are scarce, many analyses must 
depend on extrapolated values of uncertain accuracy. A survey of 
thermophysical property data available for geologic thermal trans- 
port studies indicates that caution must be taken to effectively match 
data abstracted from the literature with project objectives. 


292 (SAND—79-1306) Test plan: Potash Core Test. WIPP 
experimental program borehole plugging. Christensen, C.L. (Sandia 
Labs., Albuquerque, NM (USA)). Sep 1979. Contract EY-76-C-04- 
0789. 40p. Dep. NTIS, PC A03/MF AOI1. 

The Potash Core Test will utilize a WIPP emplaced plug to 
obtain samples of an in-situ cured plug of known mix constituents for 
bench scale testing. An earlier effort involved recovery at the salt 
horizon of Plug 217, a 17 year old plug in a potash exploration hole 
for bond testing, but the lack of particulars in the emplacement 
precluded significant determination of plug performance. 
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293 (SAND—79-1474C) Conasauga Near Surface Heater Ex- 
periment. Implications for a repository sited in a water-saturated 
argillaceous formation. Krumhansl, J.L.; Sundberg, W.D. (Sandia 
Labs., Albuquerque, NM (USA)). 1979. Contract EY-76-C-04-0789. 
10p. (CONF-790938—3). Dep. NTIS, PC A02/MF AOI. 

From Workshop on the use of argillaceous materials for the 
isolation of radioactive wastes; Paris, France (10 Sep 1979). 

Results of the Conasauga Near Surface Heater Experiment 
suggest that the effects of ground water on a repository located in 
shale would be most pronounced in their influence on chemical 
processes. Despite the water-saturated condition of the Conasauga 
shale, conduction, not convection, was the principal mode of heat 
transport. Metal corrosion, however, was found to be significantly 
enhanced by the refluxing steam. The several centimeters of scale 
left behind by the boiling water, in a repository, could interfere with 
retrieval operations or form a coating of low thermal conductivity 
material on a canister. Finally, alternate wetting and drying due to 
sporadic steam generation caused up to 20 microns of alteration on a 
—_— of borosilicate waste glass simulant (PNL 75-25) included in 
the test. 


294 (SAND—79-1634C) Field test programs of borehole plugs 
in southeastern New Mexico. Christensen, C.L. (Sandia Labs., Albu- 
querque, NM (USA)). Oct 1979. Contract EY-76-C-04-0789. 10p. 
(CONF-791033—1; ONWI/Sub—79-E-511-03700). Dep. NTIS, PC 
A02/MF AOl. 

From 1. annual ONWI information meeting; Columbus, OH, 
USA (30 Oct 1979). 

This paper presents the status of the Borehole Plugging 
Program underway for the plugging of drill holes on and near the 
proposed Waste Isolation Pilot Plant (WIPP) in southeastern New 
Mexico. This program will provide the technology for plugging 
wellbores when required at repository decommissioning. 


295 (SAND—79-1746C) Test results and supporting analysis 
of a near surface heater experiment in the Eleana Argillite. McVey, 
D.F.; Lappin, A.R.; Thomas, R.K. (Sandia Labs., Albuquerque, NM 
(USA)). 1979. Contract EY-76-C-04-0789. 21p. (CONF-790938—4). 
Dep. NTIS, PC A02/MF AOl1. 

From Workshop on the use of argillaceous materials for the 
isolation of radioactive wastes; Paris, France (10 Sep 1979). 

A preliminary evaluation of the in-situ Tesmmemestenical 
response of argillite to heating was obtained from a near-surface 
heater test in the Eleana Formation, at the Nevada Test Site. The 
experiment consisted of a 3.8 kW, 3-m long x 0.3-m diameter 
electrical heater in a central hole surrounded by peripheral holes 
containing instrumentation to measure temperature, gas pressures, 
and vertical displacement. A thermal model of the experiment 
agreed well with experimental results; a comparison of measured and 
predicted temperatures indicates that some nonmodeled vertical 
transport of water and water vapor occurred near the heater, espe- 
cially at early times. A mechanical model indicated that contraction 
of expandable clays in the argillite produced a region 1.5 to 2.0 m in 
radius, in which opening of preexisting joints occurred as a result of 
volumetric contraction. Results of thermal and mechanical model- 
ing, laboratory property measurements, experimental temperature 
measurements, and post-test observations are all self-consistent and 
provide preliminary information on the in situ response of argilla- 
ceous rocks to the emplacement of heat-producing nuclear waste. 9 
figures, 2 tables. 


296 (SAND—79-1950C) Summary of results and plans of the 
experimental program for the Waste Isolation Pilot Plant. Hunter, 
T.O. (Sandia Labs., Albuquerque, NM (USA)). 1979. Contract EY- 
76-C-04-0789. 20p. Dep. NTIS, PC A02/MF AO1. 

Four programs are reported: WIPP experimental program, 
brine migration experiments, canister material studies, and mine 
environment studies. (DLC) 


297 (UCRL— 15095) Processes and parameters involved in 
modeling radionuclide transport from bedded salt repositories. Final 
report. Technical memorandum. Evenson, D.E.; Prickett, T.A.; 
Showalter, P.A. (Camp Dresser and McKee, Boston, MA (USA)). 
Jul 1979. Contract W-7405-ENG-48. 76p. Dep. NTIS, PC A05/MF 
AOl. 

The parameters necessary to model radionuclide transport in 
salt beds are identified and described. A proposed plan for disposal 
of the radioactive wastes generated by nuclear power plants is to 
store waste canisters in repository sites contained in stable salt 
formations approximately 600 meters below the ground surface. 
Among the principal radioactive wastes contained in these canisters 
will be radioactive isotopes of neptunium, americium, uranium, and 
plutonium along with many highly radioactive fission products. A 
concern with this form of waste disposal is the possibility of ground- 
water flow occurring in the salt beds and endangering water supplies 
and the public health. Specifically, the research investigated the 
processes involved in the movement of radioactive wastes from the 
repository site by groundwater flow. Since the radioactive waste 
canisters also generate heat, temperature is an important factor. 
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Among the processes affecting movement of radioactive wastes from 
a repository site in a salt bed are thermal conduction, groundwater 
movement, ion exchange, radioactive decay, dissolution and precipi- 
tation of salt, dispersion and diffusion, adsorption, and thermomigra- 
tion. In addition, structural changes in the salt beds as a result of 
temperature changes are important. Based upon the half-lives of the 
radioactive wastes, he period of concern is on the order of a million 
years. As a result, major —_—_ phenomena that could affect both 
the salt bed and groundwater flow in the salt beds was considered. 
These phenomena include items such as volcanism, faulting, erosion, 
glaciation, and the impact of meteorites. CDM reviewed all of the 
critical processes involved in regional groundwater movement of 
radioactive wastes and identified and described the parameters that 
must be included to mathematically model their behavior. In addi- 
tion, CDM briefly reviewed available echniques to measure these 
parameters. 


298 (USGS—1543-6) Preliminary geologic and geophysical 
data of the UE25a-3 exploratory drill hole, Nevada Test Site, Nevada. 
Maldonado, F.; Muller, D.C.; Morrison, J.N. (Geological Survey, 
Denver, CO (USA)). y@ i. Contract EW-78-I-08-1543. 6p. 
Dep. NTIS, PC A04/MF 

The UE2S5a-3 drill - located in the Calico Hills area, was 
drilled as part of an effort to evaluate the Calico Hills area as a 
possible nuclear waste repository site. The purpose of the drill hole 
was to verify the existence of an intrusive crystalline body in the 
subsurface and to determine the stratigraphy, structure, and nature 
of fractures of the cored rocks. Cored samples were obtained for 
mineral, chemical, and material property analyses. Numerous high- 
angle faults and brecciated zones were intersected by the drill hole. 
The units cored were intensely fractured with fracture analysis of 
the core consisting of frequency of fractures, dips of fractures, open 
and closed (sealed) fractures and types of fracture sealing or coating 
material. Twenty-four hundred and thirty fractures, representing 
approximately 30 percent of the fractures present, indicate an aver- 
age fracture frequency of 13.2 fractures per meter, predominantly 
high- oma dips with 66 percent of the fractures closed. Fractures in 
the argillite interval are sealed or coated predominantly with kaolin- 
ite, ania, and dickite. Calcite, chlorite, and magnetite are present 
in fractures in the altered argillite interval. Fractures in the marble 
interval are sealed or coated with calcite, dolomite, and ferruginous 
clay. The core index indicates that the lower half of the drilled 
interval is more competent than the upper half. Borehole geophysi- 
cal logs were run by the Birdwell Division of Seismograph Service 
Corporation for geologic correlations and lithologic characteriza- 
tions. The logs include: caliper, density, resistivity, spontaneous 
potential, Vibroseis, 3-D velocity, neutron, and gamma-ray logs. 


299 (Y/OWI/TM—43/9) Office of Waste Isolation progess 
report, June 1978. Rhines, R.C. (ed.). (Union Carbide Corp., Oak 
Ridge, TN (USA). Office of Waste Isolation). 28 Jul 1978. Contract 
W-7405-ENG-26. 56p. Dep. NTIS, PC A04/MF AO1. 

This document is the last monthly progress report, as the 
Office of Waste Isolation has ceased operation on June 30, 1978. The 
material in this report is divided into technical projects, facility 
projects, planning and analysis, and regulatory affairs. Sundry other 
activities are reported in appendices. (DLC) 


300 (SAND—79-1036C) Thermal aspects of the Eleana near- 
surface heater experiment. McVey, D.F.; Lappin, A.R. (Sandia 
Labs., Albuquerque, NM (USA)). [nd]. Contract W-7405-ENG-36. 
3p. (CONF-791112—4). Dep. NTIS, PC A02/MF AOl1. 

From Symposium on the scientific basis for nuclear waste 
management; Boston, MA, USA (26 Nov 1979). 

An electrically powered heater simulating a full size High 
Level Waste canister has been operated for 250 days at a depth of 23 
meters in Eleana argillite on the DOE Nevada Test Site. A constant 
3.8 kW was input to the 0.3 m diameter x 3 m long (heated section) 
heater. This presentation discusses results of the thermal modeling 
for this test, compares model results with measured temperatures, 
and discusses present limitations in code and modeling capability. 


ENVIRONMENTAL ASPECTS 
REFER ALSO TO CITATION(S) 213, 242, 275, 276, 277, 278, 1774 
301 (KY—690) UF, release ex and prevention in 
United States gaseous diffusion plants. Hull, G.T. (Paducah Gaseous 
Diffusion Plant, KY (USA)). 27 Jun 1978. Contract W-7405-ENG- 
26. 16p. (CONF-780669—2). Dep. NTIS, PC A02/MF AOl. 

From Specialist meeting; Boekelo, Netherlands (27 Jun 1978). 

The three United States gaseous diffusion plants in operation 
at Oak Ridge, Tennessee, Paducah, Kentucky, and Portsmouth, 
Ohio have been in operation for a combined total of over 80 years, 
and in that period have produced or processed many thousands of 
tonnes of UF¢. Releases of UF, are reviewed. Release frequency has 
decreased sharply since the early period of plant operation. The 
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impact and consequences of these releases are assessed. It is signifi- 
cant that there has never been a serious injury caused by UFs 
exposure from a gaseous diffusion plant, and no release has caused a 
serious disruption of plant operations. 


302 (NUREG/CR—0997) Fffect of soil type on the extracta- 
bility of *°7Np, 7°°Pu, **'Am and ***Cm as a function of pH. Nishita, 
H.; Wallace, A.; Romney, E.M.; Schulz, R.K. (California Univ., Los 
Angeles (USA). Lab. of Nuclear Medicine and Radiation Biology). 
Sep 1979. Contract EY-76-C-03-0012. 4ip. (UCLA—12-1192). Dep. 
NTIS, PC A03/MF AOl. 

The extractability of *7Np, *°Pu, **'Am, and **Cm from 
widely different kinds of soils as a function of pH was determined 
using an equilibrium batch technique. Hydrochloric acid or NaOH 
was used to adjust the pH. The sorption and extractability of the 
transuranics studied varied considerably with pH and the kind of 
soil. A general pattern of extractability that is common to all of the 
transuranics studied was exhibited to a varying degree by each 
mineral soil (except the calcareous soil). Typically the extractability 
was relatively high under strongly acidic condition, particularly 
below pH 2. Then, as the pH increased, there was a zone of rapid 
decrease, which was followed by a zone of relatively low extractabi- 
lity. Above the latter zone, there was an increase to a peak with 
increasing pH and then a decline. The organic soil used differed 
from this general pattern in that it showed a progressive increase of 
extractability in the alkaline pH range instead of peaking and declin- 
ing. Among the mineral soils, the extractability of 7*7Np was mar- 
kedly greater than those of °°Pu, **'Am, or ***Cm in the pH range 
below pH 6. Above this pH, the relative extractability of the 
radionuclides depended on the soil. The extractability of *“*Cm was 
practically the same as that of **'Am over the entire pH range. The 
relative magnitudes of the distribution coefficient, K/sub d/, values 
around the pH levels of the soils were *’Np < *°Pu < *'Am, 
244Cm. Soil organic matter and hydrous oxides of Al, Fe, and Mn 
appeared to influence the sorption and extractability of the transur- 
anics studied. 


303 (SAND—79-0955C) Development of scenarios for long- 
term release of radionuclides from the proposed waste isolation pilot 
plant in southeastern New Mexico. Bingham, F.W.; Barr, G.E. 
(Sandia Labs., Albuquerque, NM (USA)). 1979. Contract EY-76-C- 
04-0789. 7p. (CONF-791112—7). Dep. NTIS, PC A02/MF AOI1. 

From Symposium on the scientific basis for nuclear waste 
management; Boston, MA, USA (26 Nov 1979). 

As fault-tree analysis had its faults, the WIPP group switched 
its attention to the construction of event trees and of scenarios from 
the cut sets of these event trees. The scenarios were grouped into 
three classes for computer modeling: those that ex waste direct- 
ly to the biosphere, those that begin with water iw between two 
aquifers at the site, and those that begin with water flow from only 
one aquifer. Each of the scenarios can be modeled by one of four 

eneral models. The current analyses of the long-term effects of the 

IPP repository are derived from these models. Predicted doses 

from these hypothetical releases fall far below those from natural 
background radiation. (DLC) 


304 (UCRL—81147(Pt.2)) Leaching characteristics of actin- 
ides from simulated reactor waste, Part 2. Weed, H.C.; Coles, D.G.; 
Bradley, D.J.; Mensing, R.W.; Schweiger, J.S.; Rego, J.H. (Califor- 
nia Univ., Livermore (USA). Lawrence Livermore Lab.). 5 Oct 
1979. Contract W-7405-ENG-48. 9p. (CONF-791112—10(Pt.2)). 
Dep. NTIS, PC A02/MF AOl1. 

From Symposium on the scientific basis for nuclear waste 
management; Boston, MA, USA (26 Nov 1979). 

Leach rates for *’Np and *°Pu are investigated with a 
single-pass leaching system. The factorial experimental design uses 
several combinations of solution composition and flow rate, and two 
temperatures, 25 and 75°C. The 25°C results are compared with 
those from a modified IAEA procedure. At 25°C, leach rates 
decrease with time. Agreement between results from the single-pass 
and modified IAEA methods is fair with WIPP brine leachant, good 
with NaHCOs, and good with distilled H2O. Leach rates are ap- 
proximately independent of flow rates at room temperature, but 
increase with flow rates at high temperature. Rates for 237Np in- 
crease with temperature, but those for **°Pu either decrease or do 
not change with temperature. 7 figures. 


305 (UCRL—82228) Modeling of brine migration in halite. 
Cheung, H.; Fuller, M.E.; Gaffney, E.S. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 19 Oct 1979. Contract W- 
erate lip. (CONF-791112—9). Dep. NTIS, PC A02/MF 

From Symposium on the scientific basis for nuclear waste 
management; Boston, MA, USA (26 Nov 1979). 

Four different models of the migration process have been 
reviewed to determine their suitability as a working model. While 
there are several common factors in the models additional factors are 
included to account for several possible effects. The detail of each 
model leads to a certain degree of difficulty in applying the model to 
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the problem at hand. One model predicts that inclusions smaller than 
0.1 mm dimension probably will not migrate. The other models do 
not consider size as a factor. Thermal diffusion (Soret effect) is 
considered insignificant in three models, while in the fourth model it 
is added to the concentration diffusion term. The following conclu- 
sions are made: (1) Temperature is the most significant parameter in 
all models and must be known as a function of time, and distance 
from the canister. (2) All four models predict about the same 
migration velocity for a given set of conditions. For 100°C and 1°C/ 
cm thermal gradient, the individual values are 3.0, 4.8, 5.6 and 6.4 
mm/y. (3) The diffusion of ions through the brine inclusions is the 
rate controlling mechanism. (4) The difference between the thermal 
gradients in the liquid and in the solid should always be considered, 
and is a function of droplet shape. (5) The model based upon work 
by Nernst is easiest to use since all necessary parameters are readily 
available in the literature. However, of the four models is predicts 
the lowest migration rate. (6) The maximum volume of pure brine 
accumulated at the canister surface would be less than 20-40 liters in 
50 years, for a canister initial thermal power of 3.5 kW. Bitterns 
would migrate proportionately less volume. A compuber code, 
BRINE, was developed to meke these calculations by means of any 
of the four models. 


HEALTH AND SAFETY 
REFER ALSO TO CITATION(S) 297, 301, 1556, 1761, 1775 


306 (LA—7964-MS) Analysis of ventilation systems subjected 
to explosive transients: initial analysis and proposed approach. Greg- 
ory, W.S.; Smith, P.R.; Bolstad, J.W.; Duerre, K.H. (Los Alamos 
Scientific Lab., NM (USA)). Aug 1979. Contract W-7405-ENG-36. 
37p. Dep. NTIS, PC A03/MF AOI. 

This report describes an initial study of explosive pressure 
transients and their propagation through ventilation systems. The 
objective of this study is to organize the required calculations into a 
computer code that is highly user-oriented and will predict explo- 
sive-induced gas dynamics within a ventilation system. The explo- 
sive process is subdivided into three regimes - deflagration, detona- 
tion, and transition from deflagration to detonation. Equations de- 
scribing each process and suggested procedures for solving these 
equations are presented. The proposed organization of the explosion 
code capitalizes on the desirable aspects of the previously developed 
TVENT code, which predicts tornado-induced pressure transients 
within ventilation systems. The explosion code will include both 
near- and far-field analyses. The near-field analysis will use detailed 
models to describe the combustion process near the explosive event, 
and provide parametric driving potentials for flov’ in the regions that 
are removed from the explosive event (far-field). The far-field analy- 
sis will include the combustion wave as it propagates through the 
rest of the system. 


307 (MHSMP—79-45) Radiation worker certification at 
Pantex Plant. Kouba, S.C. (Mason and Hanger-Silas Mason Co., 
Inc., Amarillo, TX (USA)). Aug 1979. Contract EY-76-C-04-0487. 
15p. (CONF-791203—-2). Dep. NTIS, PC A02/MF AO1. 

From Health Physics Society meeting; Honolulu, HI, USA 
(10 Dec 1979). 

The Pantex Plant Radiation Worker Certification program is 
designed to educate users of radiation emitting equipment in the 
basic areas of radiation safety. Formal classroom instruction is 
supplemented with on-the-job training. Certification is granted upon 
the completion of written and oral proficiency examinations. In 
addition, the program has provisions for training and designating 
maintenance and repair personnel to work only on specific equip- 
ment. 


308 (NUREG/CR—0992) Mechanics of a highway accident at 
Wichita, Kansas, involving natural uranium concentate. Final report, 
April 29, 1979-August 15, 1979. Romander, C.M.; Colton, J.D. (SRI 
— Menlo Park, CA (USA). Poulter Lab.). Aug 1979. 74p. 
NTIS. 


An investigation is reported of several damaged 17H 55-gal 
drums, from which natural uranium concentrate was spilled as a 
result of a truck accident. Spillage occurred when the drums were 
deformed such that the lids separated from the drums. It was 
concluded that this deformation was produced by quasi-static crush 
loading when the truck rolled over and the side of the truck 
impacted the ground. Laboratory tests that simulated this quasi-static 
crush loading were conducted on standard drums and on modified 
drums. It was found that an opening between the drum and lid was 
created only when the top of the damaged drum was lower than the 
tops of adjacent drum. In standard 17H drums, an opening was 
created typically at a crush of about 4 in and a force of about 15,000 
Ib. A cylindrical skirt, small enough to fit into the drum and attached 
to the bottom of the drum lid, prevented separation of lid and drum 
even at a crush of 7.5 in and a force of 15,000 Ib. Drum integrity 
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could also be significantly improved by placing a neoprene bag into 
the drum before placing the contents into the drum. The drum crush 
characteristic measured in the experiments were used as input to a 
nonlinear spring-mass analysis that was used to model the drum 
response in the accident. It was found that the predicted drum 
damage corresponded to the damage caused when the side of the 
truck impacted the gound at a velocity of about 15 fps. If the top 
drum restraint beams had been used it is likely that the drums would 
still have been crushed but would have been contained within the 
trailer after the trailer rolled over. 29 figures, 2 tables. 


309 (RHO-SA—68) Decontamination and decommissioning of 
1 i d facilities at the Hanford site. Graves, A.W. 
(Rockwell International Corp., Richland, WA (USA). Rockwell 
Hanford Operations). 24 Oct 1978. Contract EY-77-C-06-1030. 10p. 
(CONF-791114—2). Dep. NTIS, PC A02/MF Avil. 

From USDOE environmental control symposium; Washing- 
ton, DC, USA (29 Nov 1979). 

A decontamination and decommissioning (D and D) program 
is being performed by Rockwell Hanford Operations to: provide 
surveillance and maintenance of the Rockwell controlled surplus 
contaminated facilities prior to D and D; formulate long-range plans 
and schedules for the surveillance and maintenance and subsequent 
D and D of these facilities; develop a broad-based planning system 
for application to all DOE D and D projects; develop new technol- 
ogy to increase the safety and/or efficiency of D and D operations; 
evaluate D and D technology through field testing and analysis; 
deveiop and standardize detailed work procedures and execute D 
and D operations on the basis of an identified long-range plan and 
schedule; and demonstrate the above objectives on a relatively small 
plutonium-separation process facility at Rockwell which is grossly 
contaminated. 





REGULATIONS 


ACCOUNTABILITY AND SAFEGUARDS 
REFER ALSO TO CITATION(S) 1165, 1541, 1549 


310 (AGNS—35900-CONF-3) Redundant measurements for 
controlling errors. Ehinger, M.H.; Crawford, J.M.; Madeen, M.L. 
(Allied-General Nuclear Services, Barnwell, SC (USA)). Jul 1979. 
Contract ET-78-C-09-1040. 11p. (CONF-790707—33). Dep. NTIS, 
PC A02/MF AOl1. 

From 20. annual meeting of the Institute of Nuclear Materials 
Management; Albuquerque, NM, USA (16 Jul 1979). 

Current federal regulations for nuclear materials control re- 
quire consideration of operating data as part of the quality control 
program and limits of error propagation. Recent work at the BNFP 
has revealed that operating data are subject to a number of measure- 
ment problems which are very difficult to detect and even more 
difficult to correct in a timely manner. Thus error estimates based on 
operational data reflect those problems. During the FY 1978 and FY 
1979 R and D demonstration runs at the BNFP, redundant measure- 


ment techniques were shown to be effective in detecting these 
problems to allow corrective action. The net effect is a reduction in 
measurement errors and a significant increase in measurement sensi- 
tivity. Results show that normal operation process control measure- 
ments, in conjunction with routine accountability measurements, are 
sensitive problem indicators when incorporated in a redundant mea- 
surement program. 


311 (CEGB-RD/B/N—4138) RICE - a reactor inventory 
code for calculating actinide and fission product arising using a point 
source model, Nair, S. (Central Electricity Generating Board, Berke- 
ley (UK). Berkeley Nuclear Labs.). Oct 1977. 64p. Dep. NTIS (US 
Sales Only), PC A04/MF AOl1. 

The computer code RICE, which can be used to calculate the 
actinide and/or fission product inventories of irradiated nuclear fuel, 
is described. The range of actinide and fission product isotopes 
considered is large enough to permit studies to be made of the effect 
of decades-long irradiations and of geological cooling times. The 
actinide and fission product inventories are calculated for burnup 
periods using numerical methods best suited to each problem while 
analytical solutions are used for cooling periods. The code can be 
used to perform a coupled actinide-fission product calculation, a 
solely actinide calculation or a solely fission product calculation. 
Output consists of inventories, activities, biological hazards, decay 
heating, ‘y spectra and macroscopic cross-sections, among others. A 
brief description is also given of previous work in this field. 


312 (LA—8091-PR) Evaiuation of in-line nondestructive assay 
systems. Progress report, April 1-June 30, 1979. Bowersox, D.F.; 
Ensslin, N.; Hsue, S.T.; Speir, L.G.; Spirio, C.A.; Tape, J.W.; 
Walton, G.; Walton, R.B. (Los Alamos Scientific Lab., NM (USA)). 
Oct 1979. Contract W-7405-ENG-36. 13p. Dep. NTIS, PC A02/MF 
AOl. 
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Specified instruments for in-line nondestructive assay of proc- 
ess streams in spent nuclear fuels will be tested under realistic 
conditions for use in effective process control and materials account- 
ing. 


313 (LA-UR—79-1247) Real-time inventory system for special 
nuclear material. Kuckertz, T.H.; Ethridge, C.D.; Nicholson, N. 
(Los Alamos Scientific Lab., NM (USA)). 1979. Contract W-7405- 
ENG-36. 18p. (CONF-791104—3). Dep. NTIS, PC A02/MF AOI. 

From 1. international micro and mini computer conference 
and exposition; Houston, TX, USA (14 Nov 1979). 

This paper describes a special purpose peripheral device for a 
minicomputer that can monitor SNM in vault storage in real time 
and give timely indication of any tampering with the material. This 
device, called a shelf monitor, is designed around a single-chip 
microcomputer, and can be manufactured in quantity for about $100. 
A typical system of shelf monitors controlled by a minicomputer is 
described. The minicomputer is used to acquire data associated with 
the weight and gamma activity of the sample of SNM under obser- 
vation. Significant deviations in the weight and gamma activity are 
cause for a tampering alarm. 


314 (NBL—291) Safeguards Analytical Laboratory Evaluation 
(SALE) 1978 annual report. (Department of Energy, Argonne, IL 
(USA). New Brunswick Lab.). Sep 1979. 107p. Dep. NTIS, PC 
A06/MF AOl1. 

Measurement data generated by the Safeguards Analytical 
Laboratory Evaluation (SALE) Program during 1978 are presented 
and critically evaluated. 


315 (Y—2182) Evaluation of a random driver for Y-i2 in-plant 
applications. Sampson, T.E. (Oak Ridge Y-12 Plant, TN (USA)). Sep 
1979. Contract W-7405-ENG-26. 35p. Dep. NTIS, PC A03/MF 
AOl. 

A random driver neutron interrogator has been evaluated for 
application to measurements of process residues at Y-12. The unit 
has been demonstrated to provide rapid, accurate, and nondestruc- 
tive assay of the uranium content of UsQOs skull oxide and unleached 
solids. Accuracy [expressed as systematic error (bias)] on both 
material types is better than 1%. A precision of 3% (1 standard 
deviation) for skull oxide assay is equivalent to that exhibited by 
currently used sampling and chemical analysis techniques. This 
precision is limited by short-term instrument instabilities. The preci- 
sion of unleached solids assay is limited by counting statistics to 
about 4% (1 standard deviation). 


316 Safeguards needs in the measurement area: the realm of 
measurements. Hammond, G. (Dept. of Energy, Washington, DC); 
Auerbach, C. ACS Symp. Ser.; No. 79, 1-19(1978). 

An effective safeguards measurement system must cover a 
multitude of material forms ranging from essentially pure substances 
to highly heterogeneous materials. In addition there are varied and 
sometimes conflicting demands for accuracy and timeliness. Conse- 
quently, a judicious and systematic choice must be made between 
methods based on sampling followed by chemical analysis or non- 
destructive methods based on nuclear properties. Fundamental ad- 
vances in analytical chemistry made during the year preceding 
World War II enabled Manhattan Project scientists to develop 
methods which contributed to the success of both the immediate 
goal and the developments which have taken place since. Examples 
are given of evolutionary developments in the direction of timeliness 
through varying degrees of automation. Nondestructive methods, 
first introduced because of the need to measure scrap and other 
intractable material, are finding broader areas of application. Aided 
by DOE-sponsored research and development, new techniques pro- 
viding greater accuracy, versatility and timeliness are being intro- 
duced. It is now recognized that an effective safeguards measure- 
ment system must make concerted use of both chemical and nondes- 
tructive methods. Recent studies have fostered understanding of the 
relative importance of various process streams in the material bal- 
ance equations and have highlighted the need for a systematic 
approach to measurement solutions for safeguarding nuclear materi- 
als. 


ADMINISTRATIVE AND REGULATORY 
REFER ALSO TO CITATION(S) 1187 


317 Nuclear power and non-proliferation. Marshall, W. 
(UKAEA). pp 291-302 D of Uranium supply and demand. Proceedings 
of the third international symposium held by the Uranium Institute, 
London, 12-14 Jul 1978. Spriggs, M.J.; Casteel, K.D. (eds.). London; 
Mining Journal Books (1978). 

The subject is covered in sections, entitled: U.S. non-prolif- 
eration strategy; plutonium availability (decay of radioactivity asso- 
ciated with a typical thermal reactor fuel element, — char- 
acteristics of fast reactors); plutonium fuel cycles (PUREX process, 
CIVEX process for fast reactors, CIVEX in thermal reactors). It is 
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concluded that in a mature fast reactor economy of next century, a 
technical evolution of the fuel cycle can make it very difficult to 
divert plutonium from the CIVEX fuel cycle itself. 


318 (JAERI-M—7780) Integrity demonstration test of radio- 
active waste packages deep-sea disposal. Hanging down-drawing up sea 
tests of multistage type and monolithic solid type packages. Seki, S.; 
Ouchi, K.; Hisa, I.; Ito, A.; Morishita, S. Japan Atomic Energy 
Research Inst., Tokyo). Jul 1978. 41p. (In Japanese). Dep. NTIS (US 
Sales Only), PC A04/MF AOl. 

Hanging down-drawing up tests in the sea were carried out 
down to 5000m depth of the model wastes, i.e. D-50 multi-stage type 
package and monolithic solid type package (packed in M class 
drum). 1) Hanging down-drawing up tests in the sea were successful. 
2) In consecutive photographing a D-50 multi-stage package in deep 
sea, clear photographs were obtained. 3) For the D-50 multi-stage 
type package, visual inspection of the drum outside and lining 
outside and cross-section and the consecutive photographs, and for 
the cement monolithic solid type package, the visual inspection of 
the drum outside and solid outside, showed no problems in safety. 


319 (ER—77-2, pp 35-39) Control: the capability and commit- 
ment. Prince, A.T. (Atomic Energy Control Board, Ottawa, Ontario 
(Canada)). [nd]. 

In Nuclear option for Canada. The renewable energy re- 
sources. 

The activities of the Atomic Energy Control Board are 
described in such fields as licencing, security, safeguards, uranium 
resource management, radioactive waste management, radioactive 
contamination, nuclear liability, nuclear regulatory R and D, and 
planning for the future. 


FUSION FUELS 


SOURCES 


320 (BNL—26663) Studies of hydrogen isotope separation 
using vanadium hydride in a temperature cycling process. Wong, 
Y.W.; Chan, Y.N.L; Hill, F.B. (Brookhaven National Lab., Upton, 
NY (USA)). 1979. Contract EY-76-C-02-0016. 29p. (CONF- 
791108—8). Dep. NTIS, PC A03/MF AOI. 

From 72. AICHE meeting; San Francisco, CA, USA (25 Nov 
1979). 

Separations of gaseous HT-H2 mixtures on vanadium mono- 
hydride were carried out using a two-column temperature cycling 
process similar to parametric pumping. An equilibrium theory of 
process operation is presented which was in qualitative agreement 
with experimental results. Failure to achieve complete removal of 
HT from the cold column effluent as predicted was ascribed to the 
finite rates of the exchange reaction and to the presence and oper- 
ation of an isotope effect in the rate of hydrogen absorption. 


PROCESSING 


FABRICATION AND TESTING 


321 (UCRL—82778) RF magnetron sputtering of thick film 
amorphous beryllium. Burt, R.J.; Meyer, S.F.; Hsieh, E.J. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 19 Sep 1979. 
Contract W-7405-ENG-48. 21p. (CONF-791013—7). Dep. NTIS, 
PC A02/MF AOl. 

From 26. national vacuum symposium; New York, NY, USA 
(2 Oct 1979). 

Thick film coatings of beryllium, needed for the low-Z abla- 
tor layer in proposed laser fusion targets, have been prepared using 
high rate magnetron rf sputtering. The requirements for these Be 
coatings include thicknesses from 5 to 50 ym, complete freedom 
from surface defects, and an average surface roughness of 100 nm or 
less. We have sputtered very smooth, dense, thick Be films with 
surface roughness less than 100 nm. X-ray diffraction analysis of 
impurity doped films indicates an amorphous-like structure. Impurity 
stabilized amorphous Be with smooth surfaces is reported on both 
cooled copper and higher temperature glass substrates. The sputter- 
ing parameters (substrate temperature, deposition rate, argon pres- 
sure, and impurity gas levels) affecting surface roughness and film 
structure are discussed in terms of SEM, AES, and x-ray diffraction 
results. 


BY-PRODUCTS 


322 (LA-UR—79-2558) Realistic assessment of direct radioly- 
sis for synthetic fuels production using fusion radiation sources. Pen- 
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dergrass, J.H.; Booth, L.A.; Finch, F.T.; Frank, T.G. (Los Alamos 
Scientific Lab., NM (USA)). 1979. Contract W-7405-ENG-36. 4p. 
(CONF-791204—1). Dep. NTIS, PC A02/MF AOl1. 

From 2. Miami international conference on alternative energy 
sources; Miami Beach, FL, USA (10 Dec 1979). 

These studies indicate that synthetic fuel production by direct 
radiolysis cannot compete economically with other production 
methods. Low G-values and radiation contamination of products are 
given as reasons. (MOW) 


ISOTOPE AND RADIATION SOURCE 
TECHNOLOGY 


RADIATION SOURCES 


OTHER INDUSTRIAL USES 


323 (SAND—78-1951) Beneficial Uses Program. Progress 
report for period ending June 30, 1978. (Sandia Labs., Albuquerque, 
NM (USA)). Jan 1979. Contract EY-76-C-04-0789. 53p. Dep. NTIS, 
PC A04/MF AOl1. 

The Beneficial Uses Program is a comprehensive program to 
develop the necessary technologies for cost-beneficial uses of exist- 
ing and future surplus radioactive materials. The major portion of 
the work at Sandia is concentrated in two sub-programs: the Waste 
Resources Utilization Program and the Separation Technology and 
Source Development Program. Progress is reported on: (1) the 
Sandia Irradiator for Dried Sewage Solids; (2) bacteriology; (3) 
mycology; (4) virology; (5) animal feeds containing irradiated 
sewage solids; (6) use of irradiated sewage sludge as fertilizer; and 
(7) development of '*’Cs radiation sources obtained from radioactive 
wastes. (TFD) 


ISOTOPIC POWER SUPPLIES 
REFER ALSO TO CITATION(S) 1501 


324 (DOE/EDP—0057) Environmenta! Development Plan for 
space applications. (Department of Energy, Washington, DC 
(USA)). Sep 1979. 83p. Dep. NTIS, PC A05/MF AOl1. 

The Environmental Development Plan (EDP) identifies the 
planning and management requirements and schedules needed to 
evaluate and assess the environmental, health and safety aspects of 
the Space Applications Program. Environment is defined in its 
broadest sense to include environmental, health (occupational and 
public, safety, socioeconomic, legal, and institutional apsects. EDP 
has been limited to consideration of: (1) space nuclear power system 
nuclear fuel fabrication; (2) space nuclear power system heat source 
fabrication; (3) testing of subsystems and assembled systems; (4)re- 
search and development (R and D) in support of space nuclear 
system development; (5) nuclear system responses to launch and 
reentry accidents: and (6) nuclear system environmental behavior 
and recovery. (TFD) 


325 (SAND—79-1066) Analysis of MC2730 cleaning proce- 
dures as related to anomalous voltage degradation. Nelson, G.C.; 
Wallace, W.O. (Sandia Labs., Albuquerque, NM (USA)). Sep 1979. 
Contract EY-76-C-04-0789. 22p. Dep. NTIS, PC A02/MF AOl. 

Electrical degradation experienced during production of the 
MC2730 Radioisotopic Thermoelectric Generator has led to a study 
of the cause of the degradation and review of the procedures used to 
clean the thermopiles. By comparing data obtained electrically with 
that obtained by scanning Auger microprobe analysis, a surface 
carbon layer was identified as the cause of the degradation. Ion 
sputtering removal of the carbon layer resulted in recovered electri- 
cal properties. Chemical, UV and plasma cleaning were studied to 
determine their effectiveness in removing photoresist from the ther- 
mopiles. The most effective procedure was a combination of chemi- 
cal and UV cleaning. This procedure was shown to be far more 
effective than chemical cleaning by itself and was able to reduce the 
carbon levels to levels which were nearly nondetectable by Auger 
electron spectroscopy (AES). 


DESIGN AND FABRICATION 


326 (LA—8046-PR) General-Purpose Heat Source Project, 
Space Nuclear Safety Program, and Radioisotopic Terrestrial Safety 
Program. Progress report, July 1979. Maraman, W.J. (comp.). (Los 
Alamos Scientific Lab., NM (USA)). Sep 1979. Contract W-7405- 
ENG-36. 45p. Dep. NTIS, PC A03/MF AOl. 

The oval monthly report covers the studies related to the 
use of **PuO. in radioisotopic power systems carried out for the 
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Advanced Nuclear Systems and Projects Division of the Los 
Alamos Scientific Laboratory. The three programs involved are: (1) 
General-Purpose Heat Source Development; (2) Space Nuclear 
Safety; and (3) Radioisotopic Terrestrial Safety. 


327 (PNL—1845-43) Quarterly report on the strontium heat 
source development program, Advanced Nuclear Systems and Projects 
Division for April-June 1979. Fullam, H.T. (Battelle Pacific North- 
west Labs., Richland, WA (USA)). Jul 1979. Contract EY-76-C-06- 
1830. 27p. Dep. NTIS, PC A03/MF AOl1. 

Metallographic examination of the 20,000-hr *SrF2 compati- 
bility test specimens has been completed. Evaluation of the photomi- 
crographs obtained is now under way. The 30,000-hr compatibility 
tests with nonradioactive SrF2 have also been completed, and metal- 
lographic examination of the test specimens is now under way. 
Experimentally determined collapse pressures for the AISI-1018 
steel stand-in outer capsules did not agree with theoretical values 
predicted by various models. Additional mechanical properties mea- 
surements on the capsule material have shown that the differences 
between the experimental collapse values and the theoretical predic- 
tions cannot be reconciled by a refinement in the mechanical proper- 
ty data. Additional drop tests with the AISI-1018 steel stand-in 
capsules have shown that the capsule material must have a minimum 
impact energy of greater than 5 ft-Ib but less than 30 ft-lb to meet the 
drop test requirement. 


(TES—33009-46) Selenide isotope generator for the Gali- 
leo Mission. Program final report. (Teledyne Energy Systems, Ti- 
monium, MD (USA)). Jun 1979. Contract ET-78-C-01-2865. 267p. 
Dep. NTIS, PC Al2/MF AOl1. 

This final report for the Selenide Isotope Generator for the 
Galileo Mission (SIG/GM) documents the work performed by Tele- 
dyne Energy Systems (TES) under US Department of Energy 
(DOE) Contract No. DE-AC01-78ET33009 (formerly ET-78-C-01- 
2865) during the period April 10, 1978 to June 30, 1979. Because of 
technical difficulties with the thermoelectric converter being devel- 
oped by the 3M Company under separate DOE contract, a Stop 
Work Order, dated January 29, 1979, was issued by DOE. The TES 
effort up to the receipt of the Stop Work Order as well as limited 
technical activities up to the contract conclusion on June 30, 1979 
are reported. 


HYDROGEN 


PRODUCTION 
REFER ALSO TO CITATION(S) 322 


ELECTROLYSIS 
REFER ALSO TO CITATION(S) 417 


329 (BNL—26807) Selection and evaluation of materials for 
advanced water electrolyzers. Srinivasan, S.; Yeo, R.S.; Kissel, G.; 
Gannon, E.; Kulesa, F.; Orehotsky, J.; Visscher, W. (Brookhaven 
National Lab., Upton, NY (USA)). 1979. Contract EY-76-C-02-0016. 
3p. Dep. NTIS, PC A02/MF AO1. 

Efforts are being made to find better and more stable (i) 
anode electrocatalysts for solid polymer electrolyte water electro- 
lyzers and (ii) cell components (e.g., electrodes, separators) for 
advanced alkaline water electrolyzers. Of several mixed oxides of 
ruthenium examined as anode electrocatalysts in 1 N H2SQ,, the 
ternary system (Ru-Ir-Ta) shows most promise. Most of these mixed 
oxides, prepared by the thermal decomposition method, exhibit low 
Tafel slopes for oxygen evolution. As with Pt and Ir, multicycling of 
a Ru-Ir electrode in H2SO, produces a thick oxide layer, as ascer- 
tained ellipsometrically, with enhanced electrocatalytic activity for 
oxygen evolution. High surface area nickel or mild steel and nickel 
whisker electrodes reduce cell potentials for water electrolysis in 
alkaline electrolyte by about 100 mV. Composite barrier structures 
show prospects of improving chemical and mechanical stabilities of 
separators in alkaline electrolyte. The FY 1980 projects will consist 
of (i) assembly of LEED-Auger-ESCA system and development of 
methods to correlate electrocatalytic activity and surface properties; 
(ii) examination of promising ruthenium based mixed oxide electro- 
catalysts in single cells; (iii) electrochemical-e!lipsometric investiga- 
tion of Ru-Ir and Ru-Ir-Ta alloys; (iv) elucidation of role of hydro- 
gen permeation in metals on time variation of hydrogen overpoten- 
tial; (v) improvement of electrode configuration to lower over- 
potential losses; and (vi) examination of composite barrier materials. 


HYDROGEN 


BIOSYNTHESIS AND PHOTOCHEMICAL PROCESSES 


330 (NMEI—34) Photochemical solar energy conversion. 
Final report, February 1, 1977-January 31, 1978. Davis, D.D.; Tham- 
buraj, R.K.; Stevenson, K.L.; Davis, C.R. (New Mexico State Univ., 
Las Cruces (USA). New Mexico Energy Inst.). Jun 1979. 38p. New 
Mexico State Univ., Energy Institute, Las Cruces, NM. 

A photochemical reaction capable of converting light into 
usable chemical energy in the form of hydrogen gas had been 
discovered earlier. The work reported here is directed toward 
determining the controlling features of the photooxidation of halocu- 
prate (I) salts in acidic media. The technical work is reported in 
three sections: the nature of the optical transition in halocuprate (1) 
complexes and a theoretical evaluation of the efficiency of charge- 
transfer-to-solvent transitions; the nature of intermediates in the 
photolysis of chlorocuprate (I) complexes; and medium effects in 
photooxidation reactions. This project has been very successful in 
determining the theoretical foundations of photooxidation reactions 
of halocuprate anions, and this understanding has allowed us to more 
than double the efficiency of the previously discovered process, up 
to a new efficiency of approximately 0.15 watts/m? total energy 
conversion in summertime sunlight in New Mexico. Such an efficien- 
cy is now as high as any other homogeneous photo-conversion 
process known, but still appreciably lower than required for com- 
mercialization. 


STORAGE 
REFER ALSO TO CITATION(S) 1330 


CHEMISORPTION 
REFER ALSO TO CITATION(S) 1139 


INDUSTRIAL AND COMMERCIAL USE 
REFER ALSO TO CITATION(S) 1329, 1343 


331 Demand and supply of hydrogen as chemical feedstock in 
the USA. Huang, C.J. (Univ. of Houston, Texas); Tang, K.K.; 
Kelley, J.H.; Berger, B.J. Int. J. Hydrogen Energy; 4: No. 4, 287- 
296(1979). 

This paper is a summary of the presentations and discussions 
of the workshop on Supply and Demand of Hydrogen as Chemical 
Feedstock, held at the University of Houston, 12-14 December 1977. 
Projections are made for the demand and supply of hydrogen as 
chemical feedstock in the USA. Industrial sectors considered are 
petroleum refining, ammonia synthesis, methanol production, iso- 
cyanate manufacture, edible oil processing, coal liquefaction, fuel 
cell electricity generation, and direct iron reduction. Presently, 
almost all the hydrogen required is produced by the reforming of 
natural gas or petroleum fractions. Specific needs and emphasis are 
recommended fo- future research and development to produce hy- 
drogen from other sources, such as coal and nonfossil systems, to 
meet the requirements of these industrial sectors. 


OTHER SYNTHETIC AND NATURAL 
FUELS 


PROPERTIES 
REFER ALSO TO CITATION(S) 1332, 1608, 1929 


332 (Juel—1499) Pyrolysis of methane in flowing microwave 
Pt. 1, 2. Plasma diagnostics. Sampling the plasma by a 
quadrupole mass spectrometer. Carmi, U.; Inor, A.A.; Avni, R.; 
ickel, H. (Kernforschungsanlage Juelich G.m.b.H. (Germany, 
F.R.). Inst. fuer Reaktorwerkstoffe und Heisse Zellen). Apr 1978. 
13p. _ NTIS (US Sales Only), PC A03/MF AOl. 
flowing microwave (2.45 G Hz) plasmas of methane and 
methane-argon mixtures were analyzed by the electrical double 
floating probe system (DFPS), along the flow stream. The measured 
electric variables of the microwave plasma were: current, current 
density, electric field strength, electron temperature, positive ion and 
electron concentrations. They indicate an irreversible process, of the 
polymerization of CH, and CH,+Ar mixtures, taking place in the 
plasma. The polymerization process reaches its maximum ‘down 
stream’. after the position of the microwave cavity. The polymeriza- 
tion was correlated to the concentration of ions and electrons in the 
plasma. 
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333 (UCRL—82616(Rev.1)) Control of the rate of methane 
oxidation by quasi-equilibrium radical concentrations. Creighton, J.R.; 
Oppenheim, A.K. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.; California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.). 8 Oct 1979. Contract W-7405-ENG-48. 40p. 
(CONF-791048—2(Rev.1)). Dep. NTIS, PC A03/MF AO1. 

From The Combustion Institute Western States Section meet- 
ing; Berkeley, CA, USA (15 Oct 1979). 

When calculated reaction trajectories are plotted as tempera- 
ture versus radical concentration all trajectories, after an initial 
transient, follow a common curve. This curve is shown to be a quasi- 
equilibrium between chain branching reactions and radical destruc- 
tion reactions, and is a stable solution of the chemical kinetic rate 
equations. Because fuel is consumed by reactions with radicals, this 
quasi-equilibrium radical concentration determines the rate of fuel 
consumption. The nature of the quasi-equilibrium solution is shown 
using both detailed chemical kinetics and a simplified chemical 
model based on a radical pool. Simple expressions for the quasi- 
equilibrium radical concentration in methane oxidation are given. 5 
figures. 


PREPARATION 


PREPARATION FROM WASTES OR BIOMASS 
REFER ALSO TO CITATION(S) 397, 406, 409, 415 


334 (CONF-7806107—P1, pp 245-251) Conversion of forest 
residues to a methane-rich gas. Feldman, H.F. (Battelle Columbus 
Labs., OH). 1978. 

From 2. symposium on fuels from biomass; Troy, NY, USA 
(20 Jun 1978). 

The overall purpose, objectives, and goals of a program to 
convert forest residues to a full gas are presented. The process under 
examination is a Battelle proprietary technique for chemically incor- 
porating CaO in the wood structure. High pressure reactor systems 
are used to study the effect of catalysts such as sodium carbonate, 
mixtures of sodium carbonate and calcium oxide, calcium acetate, 
calcium nitrate, potassium carbonate, calcium oxide, and wood ash 
with respect to reactivity increase as well as product distribution 
shifts in direct gasification catalysis of wood residues. Preliminary 
results indicate that CaO and wood ash are the most favorable 
catalysts. Cost projections imply that gaseous fuel produced from 
wood gasification should be competitive with other current energy 
sources. 


335 (CONF-7806107—P1, pp 253-268) Conversion of biomass 
materials into gaseous products. Garrett, D.E. (Garrett Energy Re- 
search & Engineering Co., Inc., Ojai, CA). 1978. 

From 2. symposium on fuels from biomass; Troy, NY, USA 
(20 Jun 1978). 

The thermal conversion of biomass into medium-Btu gas in 
the existing bench scale and new process development unit (PDU) 
pilot plants of the multiple hearth type is under study. A description 
of the PDU as well as the Garrett Energy Research and Engineering 
(GERE) thermal biomass gasification process is included. Both 
thermogravimetric analysis and the pilot plant data show that the 
reaction between biomass char and steam is very fast even when the 
reaction temperature is as low as 600°C. Pilot plant data indicate 
that the hydrocarbon gases resulting from pyrolysis at about 650°C 
are not decomposed by the steam that is present. Pilot plant data 
concerning direct contact drying of manure was also compared to a 
mathematical model. 


336 (CONF-7806107—P1, pp 269-285) Fluidized bed gasifica- 
tion of cattle feedlot manure. Beck, S.R. (Texas Tech Univ., Lub- 
bock). 1978. 

From 2. symposium on fuels from biomass; Troy, NY, USA 
(20 Jun 1978). 

This paper presents a description of the Synthesis Gas From 
Manure (SGFM) process. This process is designed to produce a 
medium-Btu gas that is suitable for ammonia synthesis, ammonia 
synthesis plus ethylene production, or use as a fuel. The yields 
obtained for gasification of cattle feedlot manure in the SGFM pilot 
plant are presented. Data from an extensive bench-scale study to 
compare the pyrolysis yields from manure and mesquite shows that 
more total gas as well as more valuable gas components are pro- 
duced from mesquite than manure at high temperatures. Preliminary 
reports on design and economic evaluation of a commercial SGFM 
plant indicate that the SGFM process should be used to produce an 
intermediate product for manufacture of high value chemicals rather 
than production of a fuel gas for heating. 


337 (CONF-7806107—P1, pp 287-300) Catalyzed steam gasifi- 
cation of biomass. Coffman, J.A. (Wright-Malta Corp., Ballston Spa, 
NY). 1978 
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From 2. symposium on fuels from biomass; Troy, NY, USA 
(20 Jun 1978). 

Operation of the Wright-Malta biomass gasification system is 
described by tracing the movement of material through the system. 
The Process is one of catalyzed steam pressure cooking (300 psi, 
1100°F top temperature) in a reducing atmosphere attained in a 
rotary kiln pressurized by its own gas evolution, and heated directly 
by wood decomposition and indirectly by recycling the hot product 
gas through coils around the kiln. In about an hour green wood 
chips are processed to produce gas in a clean and dry-ready form 
suitable for use in home or industry. The equipment used for bench- 
scale experimentation is described along with resulting data on 
weight loss versus pressure. A schematic drawing of a process 
development unit (PDU) capable of converting 6 tons/day of green 
wood chips into 50 million Btu of 500 Btu/scf fuel gas at a projected 
conversion efficiency of 87% to 93% is presented. If the low 
projected gas cost is sustained throughout work on the PDU, the 
process will become commercial in the early eighties. 


338 (CONF-7806107—P 1, pp 337-352) Biomass Liquefaction 
Program experimental investigations at Albany, Oregon. Lindemuth, 
T.E. (Bechtel National, Inc., San Francisco, CA). 1978. 

From 2. symposium on fuels from biomass; Troy, NY, USA 
(20 Jun 1978). 

After a brief introduction and history of the Biomass Lique- 
faction Program the author presents a detailed description of the 
Albany Process Development Unit (PDU) and other facilities locat- 
ed in Albany, Oregon. This PDU is designed tc process three tons/ 
day of as-received biomass, usually wood, into an unrefined product. 
The current concept for a biomass liquefaction process is explained 
along with several important observations already made on the 
process through the investigations to date. High wood conversions 
with a product yield of 40 to 50% can be achieved on the order of 25 
to 30 minutes. A list of the properties of the biomass-produced liquid 
shows that the heating value of the product is 4 times that of wood 
on a volume basis. Future work includes purification of the product 
as well as solving the problems caused by the high viscosity buildup 
of this liquid. A flow scheme, capital cost breakdown, and breakeven 
production costs of the most recent commercial size plant concept 
are also presented. 


339 (CONF-7806107—P1, pp 353-363) Catalytic conversion of 
biomass to fuels. Garten, R.L. (Catalytica Associates, Inc., Santa 
Clara, CA). 1978. 

From 2. symposium on fuels from biomass; Troy, NY, USA 
(20 Jun 1978). 

With support from the Department of Energy under Contract 
No. ET-78-C-03-1883, a study will be initiated in June 1978 to assess 
the role of catalysis in the thermochemical conversion of biomass to 
fuels. The impact of recent advances in catalytic science and reactor 
technology on potential thermochemical gasification and liquefac- 
tion processes will be examined. In addition, the relationship be- 
tween catalytic processes under development for fossil fuels to 
potential biomass conversion processes will be assessed. The key 
technical problems in biomass conversion relating to the physical 
and chemical properties of biomass will be identified and recommen- 
dations regarding the most promising technologies for reducing fuel 
production costs from biomass will be presented. 33 references. 


340 (CONF-7806107—P 1, pp 365-388) Modified extruder for 
feeding fine-ground cellulosic slurries to pressure systems. White, 
D.H. (Univ. of Arizona, Tucson). 1978. 

From 2. symposium on fuels from biomass; Troy, NY, USA 
(20 Jun 1978). 

This project is an engineering study of the feasibility of 
utilizing a modified screw extruder to feed cellulosic slurries into 
pressure reactor systems. Experimental data are being obtained upon 
the rheological properties of these cellulosic slurries and how they 
can be handled in several typical extruder systems. The project 
objectives are discussed along with a summary of the extrusion 
principles. Several diagrams and schematic presentations of both 
twin-screw and single-screw extruders are included. 


341 (CONF-7806107—P1, pp 481-510) Liquid hydrocarbon 
fuels from aquatic biomass. Sanderson, J.E.; Wise, D.L.; Augenstein, 
D.C. (Dynatech R/D Co., Cambridge, MA). 1978. 

From 2. symposium on fuels from biomass; Troy, NY, USA 
(20 Jun 1978). 

A process is presented which is designed to produce aliphatic 
hydrocarbons from aquatic biomass. The aquatic biomass is convert- 
ed to mixed organic acids via a nonsterile mesophilic anaerobic 
fermentation. The organic acids are separated in a one stage liquid- 
liquid extraction using an aliphatic hydrocarbon. The hydrocarbon 
phase is then extracted by the alkaline electrolysis medium. The 
anions of the organic acids are electrolytically oxidized to aliphatic 
hydrocarbons (Kolbe electrolysis) at low voltage to minimize forma- 
tion of sideproducts and to ensure a favorable energy balance. A 
preliminary estimate of the economics of the process is included. 
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342 (CONF-7806107—P2, pp 685-700) Overview of programs 
on anaerobic digestion of biomass. Wise, D.L.; Wentworth, R.L.; 
Ashare, E. (Dynatech R/D Co., Cambridge, MA). 1978. 

From 2. symposium on fuels from biomass; Troy, NY, USA 
(20 Jun 1978). 

The Fuels From Biomass program of the US Department of 
Energy is reviewed, especially with respect to projects dealing with 
fuel gas production via anaerobic digestion of biomass. The over-all 
scope of the Fuels From Biomass program is presented followed by 
a discussion of the potential for near-term conversion systems to 
produce energy. The concept of anaerobic digestion is discussed 
showing that animal manure is the biomass having perhaps the 
greatest potential for near-term implementation. A broad based 
research and development program has been constructed in the 
Fuels From Biomass area dealing with anaerobic digestion of bio- 
mass. Projects range from laboratory programs through large scale 
experiments to full scale facilities. Description of current programs 
in the area is provided. In every respect, the Fuels From Biomass 
program is oriented towards obtaining meaningful supplies of fuel 
gas from biomass. 


343 (CONF-7806107—P2, pp 701-736) Small farm methane 
generation potential. Jewell, W.J. (Cornell Univ., Ithaca, NY). 1978. 

From 2. symposium on fuels from biomass; Troy, NY, USA 
(20 Jun 1978). 

This paper examines the effect of farm size on the technical 
and economic feasibility of methane generation. After the rationale is 
developed for considering small farm installation of anaerobic fer- 
mentors, the technical requirements and information needs to imple- 
ment low cost biogas generation systems are identified. This report 
summarizes the small farm fermentor development program that has 
been on-going at Cornell University since 1974. The large majority 
of agricultural residues are generated on relatively small agricultural 
operations. On-site generation and utilization of energy is assumed to 
be required. The potential of small farm methane generation is 
significant but it is essential that low-cost reactors be developed. 
Laboratory and pilot scale studies have identified a low-cost self- 
erectable approach that may be cost-effective for operations as small 
as the 40-cow dairy. This system uses an unmixed plug flow design 
with the methane generation reactor constructed using soil support- 
ed rubber-like pond liner material. Finally, comparison of the total 
investment required for widespread adoption of methane generation 
technology to nuclear, fossil fuel, and massive installation of solar 


power indicates that it would be highly competitive. Installation of 
units on all dairies in New York State alone would result in the 
production of about 500 megawatts per day of energy generation 
capacity. Installation costs for small methane generation systems are 
estimated to be $200 to $600 per kilowatt of energy generation 
capacity, whereas other sources vary from $300 to $6000 per kilo- 
watt of energy generation. 


344 (CONF-7806107—P2, pp 737-757) Methane production 
from beef cattle feedlots. Lizdas, D. (Hamilton Standard, Windsor 
Locks, CT). 1978. 

From 2. symposium on fuels from biomass; Troy, NY, USA 
(20 Jun 1978). 

The residues from beef cattle in feedlots provide an easily 
collectible source of biomass that can be converted to fuel gas and 
other useful products. This paper describes and presents the status of 
two programs being conducted by Hamilton Standard, Division of 
United Technologies Corporation under contract to the US Depart- 
ment of Energy. The first program is a pilot scale evaluation to 
determine the feasibility of producing methane and a cattle refeed 
product from dirt feedlot residues using anaerobic fermentation. The 
second is for design, construction and operation of a full scale 
anaerobic fermentation facility to identify the technical and econom- 
ic viability of producing fuel gas and a refeed product from the 
residues from an environmental beef cattle feedlot. 


345 (CONF-7806107—P2, pp 759-785) Biological conversion 
of crop residues to methane. Pfeffer, J.T. (Univ. of Illinois, Urbana). 
1978. 

From 2. symposium on fuels from biomass; Troy, NY, USA 
(20 Jun 1978). 

A general discussion of the bacterial decomposition of cellu- 
lose as well as the characteristics and preparation of raw materials 
that can be considered as substrate for the anaerobic bioconversion 
process of cellulose is presented. The efficiency of the methane 
fermentation system in converting milled corn stover into methane is 
then examined. Only approximately 25% of the organic solids are 
converted to methane and carbon dioxide. Milling of the stover to a 
median particle size of 600 ym did not improve the conversion 
efficiency. Heat treatment at 110°C for four hours with up to 10% 
addition of lime did not increase the gas yield. Heat treatment with 
NaOH (0.265 molar) did increase the conversion efficiency so that 
60% of the organic solids were converted to gas. Based on the 
studies to date, corn stover is not a promising raw material for the 
production of methane. 
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346 Lee gee yieile pp 787-821) Thermochemical treat- 
ment of lignocellulosic and nitrogenous residuals for increasing anaero- 
bic biodegradability. McCarty, P.L.; Young, L.Y.; Healy, J.B. Jr.; 
Owen, W.F.; Stuckey, D.C. (Stanford Univ., CA). 1978. 

From 2. symposium on fuels from biomass; Troy, NY, USA 
(20 Jun 1978). 

The objective of these studies is to increase the biodegradabi- 
lity and thus the methane production from residual organic materials 
by heat treatment at elevated temperatures and pressures. Nitrogen- 
containing organics, which are present as a component in many crop 
and animal residues, as well as lignocellulosic materials constitute the 
major pool of residual organics available for biological conversion to 
methane gas. Heat treatment variables are determined with batch 
procedures in order to determine optimum conditions for increasing 
biodegradation. Temperatures of 175°C to 200°C can significantly 
increase convertability of both lignocellulosic and nitrogenous resi- 
dues to methane. Results show that temperatures above 200°C 
produce a change in the products into less biodegradable materials as 
well as toxic products. The wastes must be diluted sufficiently to 
prevent toxicity at higher temperatures. It is reported that lignocel- 
lulosic materials require chemical addition for optimum efficiency 
whereas nitrogenous organics do not. In studies to determine inter- 
mediate compounds formed during anaerobic digestion of the aro- 
matics, methanogenic cultures are developed on various individual 
aromatic compounds, and the ability of each to decompose other 
aromatic compounds is tested in a series of cross-acclimation studies. 
These investigations are in the preliminary stages. 


347 (CONF-7806107—P2, pp 823-858) Review of internation- 
al biogas programs. Skrinde, R.T. (Tracey & Brunstrom Co., Seattle, 
WA). 1978. 

From 2. symposium on fuels from biomass; Troy, NY, USA 
(20 Jun 1978). 

This paper reviews a broad spectrum of technology involved 
in the production of methane from biomass. Special emphasis is 
placed on the status in developing countries which have a lower 
economic base and per capita use of energy than the Western 
countries. It is apparent that, on balance, the energy value obtained 
as biogas is only slightly greater than the costs involved in both 
developed and developing countries. A major factor in large scale 
implementation of biogas projects thus appears to be reclamation of 
by-products. Small individual household plants are seen to be quite 
suitable in rural areas where they are compatable with the culture, 
economy, and low cost design. 


348 (CONF-7806107—P2, pp 891-946) Fuels from mi 
biomass. Benemann, J.R.; Weissman, J.C.; Koopman, B.L.; Hallen- 
beck, P.; Eisenberg, D.; Murry, M.; Oswald, W.J. (Univ. of Califor- 
nia, Berkeley). 1978. 

From 2. symposium on fuels from biomass; Troy, NY, USA 
(20 Jun 1978). 

Through a series of NSF-RANN, ERDA and DOE spon- 
sored projects, the production of microalgae biomass for fuels is 
studied. These projects are reviewed here. The present technology 
of microalgae oxidation ponds for sewage treatment can possibly be 
adapted for near term development of biomass for fuel systems. A 
critical technical limitation is an economic and reliable algae harvest- 
ing process. One approach is to develop microalgae cultivation 
technologies that favor the growth of filamentous or large colonial 
algae. In a number of experiments, detention times, biomass recy- 
cling and mixing speeds are established that allow control of algae 
populations in ponds, but at a loss of productivity. Zooplankton 
grazing also is a problem in maintaining productive, harvestable 
ponds. Another approach, presently under development is the in- 
duced flocculation of microalgae to allow rapid settling. An eco- 
nomic analysis of microalgae biomass production is carried out for 
both a Photosynthesis Energy Factory (PEF) and a completely 
nutrient recycled system. Fuel production from microalgae biomass 
is demonstrated through anaerobic digestion to produce methane. 
The production of chemical feedstocks and liquid fuels (e.g. ethanol) 
is also possible. The possibility of fertilizer production, integrated 
with fuel production and waste treatment is experimentally demon- 
strated. Hydrogen production from water and sunlight is demon- 
strated on a sustained basis with an outdoor converter and a microal- 
gae catalyst. The various concepts of fuels from microalgae biomass 
systems have both short term and long term potential. 64 references. 


349 Fuel gas production from animal residue. I. Technical 
perspective. Wentworth, R.L.; Ashare, E.; Wise, D.L. (Dynatech R/ 
D Co, Cambridge, Mass). Resour. Recovery Conserv.; 3: No. 4, 343- 
358(Mar 1979). 

The technology of fuel gas production by anaerobic diges- 
tion, which has been available for many years, has only recently 
been recognized as a potential alternate energy source. Until recent- 
ly, the emphasis of this technology has been the treatment of waste 
materials to eliminate pollution rather than the economically feasible 
recovery of methane, one of the products of anaerobic digestion. An 
application which shows promise to furnish energy is the digestion 
of animal residues. Experiments reported in the literature have 
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shown the technical feasibility of the use of this technology with 
animal residues, and several reports have been issued recently which 
discuss the economics of fuel gas production by anaerobic digestion 
of animal residues. The objective of this review is to develop a 
detailed technical perspective of the scope of the anaerobic digestion 
process and the problems and prospects for exploitation to produce 
methane from animal residues. 


350 Fluidized-bed solids waste gasifier. Liu, M.S.; Serenius, R. 
(British Columbia Research, Vancouver). pp 26-37 of Technology of 
utilizing bark and residues as an energy and chemical resource. 
Mater, J.; Mater, M.H. (eds.). Madison, WI; Forest Products Re- 
search Society (1976). 

A process of converting wood waste to a low Btu-gas and 
charcoal in a fluidized-bed gasifier is described. The process consists 
of continuously feeding shredded wood waste into the gasifier which 
contains a bed of hot glowing charcoal. Air is used as a fluidization 
medium and also supplies oxygen required for the gasification proc- 
ess. The proces is thermally self-sustaining. The low Btu-gas normal- 
ly contains 150 to 200 Btu/sdcf and is a clean source of energy. 
Charcoal can be briquetted or processed further to become activated 
carbon. The performance of a pilot scale gasifier is presented. Only 
the gasification aspects are covered. 


351 (JTI—24) Proceedings from a seminar on methane gas at 
the Swedish Institute of Agricultural Engineering in 1977. Skarp, S.U. 
(ed.). (Jordbrukstekniska Institutet, Uppsala (Sweden)). 1978. 95p. 
(In Swedish). (CONF-771024—). Dep. NTIS (US Sales Only), PC 
A0S/MF AOl1. 

From NCA/BCR coal conference; Louisville, KY, USA (19 
Oct 1977). 

The preparation of methane gases from wastes, particularly 
agricultural wastes, was discussed at this seminar. The aim of the 
meeting was to inform the participants about the research projects in 
progress in this field and to discuss experiences and problems in 
connection with these studies. Furthermore the possibilities to joint 
the research work in the Nordic countries in certain subfields was 
discussed. 


352 (SAN—1839-T2) Gas turbine demonstration of pyrolysis- 
derived fuels. Second technical progress report, April 1-June 30, 1979. 
Jasas, G. (Teledyne CAE Turbine Engines, Toledo, OH (USA)). 
1979. Contract ET-78-C-03-1839. 27p. Dep. NTIS, PC A03/MF 
AOl. 

As part of the National Petroleum Conservation effort, a 
potential non-petroleum base alternate fuel for gas turbines has been 
identified. The fuel is derived from agricultural and forestry prod- 
ucts/wastes through a pyrolysis conversion. Three combustible 
products are produced - a heavy oil, residual char and gas. Blending 
of the char and oil products yields a two-phase (slurry) fuel with a 
heating value that is approximately 85% (volumetric) of typical 
petroleum base fuels. The work under this contract is directed to 
evaluate this pyrolysis derived fuel slurry in a direct fired gas turbine 
application. The report summarizes the work conducted during the 
months April, May and June under the contract titled, Gas Turbine 
Demonstration of Pyrolysis-Derived Fuels, No. DE-AC03-78ET- 
15313. The report structure follows the program’s work breakdown 
structure with progress summarized for the followng active sub- 
tasks: (1) Program Planning and Fuel Source Selection; (2) Hard- 
ware Fabrication and Procurement; and (3) Design and Analysis. 


353 Fuel gas production from animal residue. II. An economic 
assessment. Ashare, E.; Wentworth, R.L.; Wise, D.L. (Dynatech R/ 
D Co, Cambridge, Mass). Resour. Recovery Conserv.; 3: No. 4, 359- 
386(Mar 1979). 

A mathematical model description of anaerobic digestion of 
animal residues was developed, taking into account material and 
energy balances, kinetics, and economics of the process. The model 
had the flexibility to be applicable to residues from any size or type 
of animal husbandry operation. A computer program was written for 
this model incorporating a procedure for process optimization, based 
on minimum unit gas cost, with the optimization variables being 
digester temperature, retention time, and influent volatile solids 
concentration. The computer program was used to determine the 
optimum baseline process conditions and economics for the fuel gas 
production via anaerobic digestion of residues from a 10,000 head 
environmental beef feedlot. A sensitivity analysis of the unit gas cost 
to changes in the major contributions to unit gas cost was per- 
formed, and the results of this analysis indicated areas in the anaero- 
bic digestion system design where reasonable improvements may be 
expected so as to produce gas at a more economically feasible cost. 
This sensitivity analysis included the effects on unit gas cost of 
feedlot size and type, digester type, digester operating conditions, 
and economic input data. 
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ALCOHOL FUELS 
REFER ALSO TO CITATION(S) 1334, 1339, 1344 


354 (CONF-7806107—P1, pp 125-150) Plan for the introduc- 
tion of biomass-based methanol into the energy economy. Wan, E. 
(Science Applications Inc., McLean, VA). 1978. 

From 2. symposium on fuels from biomass; Troy, NY, USA 
(20 Jun 1978). 

The background and program objectives of a current research 
effort to develop a plan for the evaluation and introduction of 
biomass-based methanol are presented. Projected uses and demand 
for methanol as well as the typical cost breakdown of biomass 
feedstocks production and procurement costs are tabulated. The 
program tasks include evaluations of current biomass-based metha- 
nol processes, determinations of plant siting criteria, and recommen- 
dations for research and development plans for conversion of bio- 
mass to methanol. 


PROPERTIES 


REFER ALSO TO CITATION(S) 37, 1342 


PREPARATION 


355 (CONF-7806107—P2, pp 609-611) Low technology fer- 
mentation. Bungay, H.R. (Rensselaer Polytechnic Inst., Troy, NY). 
1978. 

From 2. symposium on fuels from biomass; Troy, NY, USA 
(20 Jun 1978). 

This brief article summarizes some fermentation-related pro- 
jects aimed at making major economic savings for investment in 
facilities. Reuse of yeast cells for fermentation of sugars to ethanol 
spares substrate and improves both cost and the net energy balance. 
To avoid enormous sedimentation units for gr<vity settling for 
recycle of yeast, a plastic chamber 66 x 10 x 3/8 inches has been 
devised to act as a plate settler. Preliminary tests with Saccharo- 
myces cerevisiae are encouraging. Another project concerns con- 
trolled concentration continuous culture in which limiting substrate 
concentration is fixed through proportional feedback control. This is 
to prevent wash out of continuous culture at very high dilution rates. 


CHEMICAL SYNTHESIS 


356 (ORNL—S5558) Review of the Badger report FE-2416-24, 
conceptual design of a coal to methanol commercial plant, February 
1978. Salmon, R.; Hartman, H.F.; Niemann, B.; Gambill, W.R.; 
Edwards, M.S.; Horton, J.R.; Reed, W.R.; Fisher, J.F.; Canonico, 
D.A. (Oak Ridge National Lab., TN (USA)). Oct 1979. Contract W- 
7405-ENG-26. 51p. Dep. NTIS, PC A04/MF AO1. 

This report gives the results of a review by Oak Ridge 
National Laboratory of the conceptual design study of a 415,000- 
bbl/day coal-to-methanol facility published in February 1978 by 
Badger Plants, Incorporated. A critical assessment is made of the 
technology and economics of the proposed plant and of the Badger- 
recommended program for concurrent development and construc- 
tion. 


PREPARATION FROM WASTES OR BIOMASS 
REFER ALSO TO CITATION(S) 397, 409, 414, 1844, 1845 


357 (CONF-7806107—P1, pp 421-459) Raw materials evalua- 
tion and process development studies for conversion of biomass to 
sugars and ethanol. Wilke, C.R.; Yang, R.D.; Sciamanna, A.S.; 
Freitas, R.P. (Univ. of California, Berkeley). 1978. 

From 2. symposium on fuels from biomass; Troy, NY, USA 
(20 Jun 1978). 

A range of cellulosic raw materials in the form of agricultural 
crop residue was analyzed for chemical composition and assessed for 
potential yields of sugars through chemical pretreatment and enzy- 
matic hydrolysis of these materials. Corn stover was used as a 
representative raw material for a preliminary process design and 
economic assessment of the production of sugars and ethanol. With 
the process as presently developed, 23 gallons of ethanol can be 
obtained per ton of corn stover at a processing cost of about $1.80 
per gallon exclusive of by-product credits. The analysis shows the 
cost of ethanol to be highly dependent upon (1) the cost of the 
biomass, (2) the extent of conversion to glucose, (3) enzyme recov- 
ery and production cost, and (4) potential utilization of xylose. 
Significant cost reduction appears possible through further research 
in these directions. 
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358 (CONF-7806107—P1, pp 461-477) Acid hydrolysis of cel- 
lulosic biomass. Grethlein, H.E. (Dartmouth Coll., Hanover, NH). 
1978. 


From 2. symposium on fuels from biomass; Troy, NY, USA 
(20 Jun 1978). 

It is well known that the kinetics for hydrolysis of crystalline 
cellulose in dilute acid follows a first-order sequential reaction model 
in which glucose is the intermediate of commercial interest. Most of 
the published data for hydrolysis apply in the temperature range of 
170 to 190°C with a reaction time - several hours. The objective of 
this work is to obtain the kinetic parameters of the hydrolysis up to 
240°C. Since this requires reaction times in the order of less than 1 
minute, a special continuous flow reactor was designed and built to 
obtain isothermal reaction conditions. Data are reported on the 
hydrolysis of a pure cellulose (Solka Floc) over the following range 
conditions: temperature, 180 to 240°C; sulfuric acid concentration, 
0.5 and 2.0%; cellulose slurry concentration, 5 to 13.5%. With a 
reactor residence time of 0.22 minutes, the maximum yield of glucose 
reported as a percent of the potential glucan in the substrate is over 
50% for 1% acid at 237°C. The data were fit to Saeman’s kinetic 
model and the parameters are similar to those for Douglas fir. The 
hydrolysis of newsprint shows the same kinetic behavior as Solka 
Floc. The hydrolysis of corn stover has different kinetic parameters. 
It appears easier to hydrolyze corn than wood or wood-derived 
products. 


359 (CONF-7806107—P1, pp 511-536) Bioconversion of plant 
biomass to ethanol. Brooks, R.E. (General Electric Co., Schenec- 
tady, NY). 1978. 

From 2. symposium on fuels from biomass; Troy, NY, USA 
(20 Jun 1978). 

The research presented here was directed toward demonstrat- 
ing on a laboratory scale the technical feasibility of the direct 
microbial conversion of pretreated wood to ethanol. In order to find 
the most effective method of wood pretreatment, the soluble sugar 
yields obtainable from acid and enzymatic hydrolysis of variously 
pretreated woods were studied. Clostridium thermocellum (LQ§8), a 
thermophilic cellulolytic organism just recently shown to ferment 
cellulose directly to ethanol, was examined under controlled fermen- 
tor conditions. The overall yield of ethanol, which was limited by 
acid production, was 36% of theoretical yield from cellulose. Pre- 
liminary cost estimates were performed for ethanol production via 
chemically augmented hardwood steaming followed by direct fer- 
mentation with C. thermocellum (LQ8) and found to be promising. 
A mutation program leading to bacterial strains with enhanced 
ethanol yields from soluble sugars was also discussed. 


360 (CONF-7806107—P2, pp 537-570) Anaerobic biomass 
degradation to produce sugars, fuels and chemicals. Wang, D.I.C.; 
Cooney, C.L.; Wang, S.D.; Gordon, J.; Wang, G.Y. (Massachusetts 
Inst. of Tech., Cambridge). 1978. 

From 2. symposium on fuels from biomass; Troy, NY, USA 
(20 Jun 1978). 

The degradation of cellulosic biomass by an anaerobic and 
thermophilic bacterium, Clostridium thermocellum, is under investi- 
gation. It is found that this organism is able to degrade cellulose and 
accumulate reducing sugars in the fermentation broth. The degrada- 
tion of cellulose and the utilization of the sugars is being tested in 
mixed-cultures where the second organism is used to produce acetic 
acid. The direct production of a chemical (acetic acid) and a liquid 
fuel (ethanol) from cellulosic biomass by a pure culture of C. 
thermocellum also appears possible. Although the conversion effi- 
ciency is quite good, the product concentration must be increased. A 
selection and adaptation technique is being used where a strain 
capable of tolerating 5 volume % ethanol has been isolated. 


361 (CONF-7806107—P2, pp 571-599) Fermentable sugars 
from cellulosic wastes as a natural resource. Tsao, G.T. (Purdue 
Univ., West Lafayette, IN). 1978. 

From 2. symposium on fuels from biomass; Troy, NY, USA 
(20 Jun 1978). 

The availability of cellulosic wastes in the United States as an 
alternative natural resource is first examined. Next, the. technical 
background of the related subject is described in some detail from 
which two factors, (1) highly ordered cellulose structure and (2) 
lignin seal surrounding cellulose fibres, emerge as the major obsta- 
cles of hydrolysis of cellulose contained in cellulose materials. The 
main subject matter concerns the use of selective solvent extraction 
to fractionate cellulosic wastes into three individual components: 
cellulose, hemicellulose, and lignin. Once cellulose is dissolved in a 
solution, it is no longer protected by a crystalline structure nor lignin 
seal. Experimental results indicate that the re-precipitated cellulose 
can be easily hydrolyzed to give a high yield of glucose. 


362 (CONF-7806107—P2, pp 601-608) Thermophilic degrada- 
tion of cellulose for production of liquid fuels. Pye, E.K. (Univ. of 
Pennsylvania, Philadelphia). 1978. 

From 2. symposium on fuels from biomass; Troy, NY, USA 
(20 Jun 1978). 
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The Fuels From Biomass research program being carried vut 
jointly by the University of Pennsylvania and General Electric 
Company is devoted to the investigation, improvement and assess- 
ment of a complete process for the total conversion of biomass to oil- 
sparing liquid fuels and valuable by-products. The process entails 
high-temperature solvent treatment of wood chips, derived from fast 
growing poplar trees, to produce readily-degradable cellulose solids, 
an aqueous stream of partially-degraded hemicellulose and a solvent 
lignin slurry suitable as a bunker C type fuel. The cellulose is further 
degraded at 60°C by cellulase enzymes from the organism Ther- 
moactinomyces to produce a 20% sugar (primarily glucose) syrup 
suitable for fermentation to ethanol by yeast, or alternatively it is 
subjected to an enzymatic saccharification simultaneously with fer- 
mentation by Cl. thermocellum to produce ethanol and acetate. Such 
a system would be run at 60°C and under partial vacuum to yield a 
23 to 27% ethanol condensate. A third alternative is a simultaneous 
enzymatic saccharification and fermentation with Cl. acetobutylicum 
or production and continuous extraction of butanol. The degraded 
hemicellulose will be used as additional substrate for butanol produc- 
tion and the pure linear xylan stream would produce xylose and 
ultimately xylitol. Preliminary economic analysis is encouraging and 
points to initial biomass cost, pretreatment, enzyme production and 
enzymatic hydrolysis, by-product credit and alcohol recovery as the 
major cost sensitive areas. 


363 (CONF-7806107—P2, pp 671-684) Reassessment of eco- 
nomics of cellulase process technology: for production of ethanol from 
cellulose. Spano, L. (Army Natick Lab., MA); Allen, A.; Tassinari, 
T.; Mandels, M.; Ryu, D.D.Y. 1978. 

From 2. symposium on fuels from biomass; Troy, NY, USA 
(20 Jun 1978). 

This economic analysis evaluates recent technology relating 
to enzymatic hydrolysis of cellulose. The cost analysis is based on a 
plant scale that has a production capacity of 25 x 10® gallons of 
ethanol per year from cellulosic material. Three cases with urban 
waste, wheat straw, and poplar wood are evaluated to estimate the 
effect of cellulosic substrate material on the cost. The only credits 
considered are the residual cellulose waste from hydrolysis plant as 
combustible material and cellular biomass from ethanol plant as 
animal feed and/or fertilizer. The factory cost for a gallon of ethanol 
is found to range from $0.89 to $1.21 which is competitive with the 
current market price as of June 1978. This points to cellulase 
production technology as one of the best choices for practical 
utilization of biomass. 


PREPARATION 


REFER ALSO TO CITATION(S) 5, 336 


SOLID WASTE FUELS 
REFER ALSO TO CITATION(S) 407, 408, 1668 


364 (CONF-7806107—P1, pp 413-419) Wood fuelled electric 
generating plants. Pingrey, D.W. (Nor'West-Pacific Corp., Seattle, 
WA). 1978. 

From 2. symposium on fuels from biomass; Troy, NY, USA 
(20 Jun 1978). 

Results from a recently completed national questionnaire 
study of Wood Fired Electric Power Generating Plants are dis- 
cussed. The purpose is to show who used wood for generating 
power, what some of the economic factors are that determine who 
uses it, and how much is used to produce electric power. The results 
are placed into three categories listed as Pulp and Paper Industry, 
Forest Products Industry, and Others. The important results are 
listed in tabular form. A fuel cost relationship chart shows why 
wood, if you have it, is economically preferred to fossil fuels. 


HYDRO ENERGY 


REFER ALSO TO CITATION(S) 1203 


PLANT DESIGN AND OPERATION 


REFER ALSO TO CITATION(S) 1131, 1132 
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ENVIRONMENTAL ASPECTS 


365 (CONF-790970—1) Environmental issues and small-scale 
hydroelectric development. Hildebrand, S.G. (Oak Ridge National 
Lab., TN (USA)). 1979. Contract W-7405-ENG-26. 15p. Dep. NTIS, 
PC A02/MF AOl. 

From Southeastern regional small hydro conference; Ashe- 
ville, NC, USA (19 Sep 1979). 

Some potential environmental issues that may affect small 
scale hydroelectric development and what site or project character- 
istics influence the significance of adverse impact are discussed and 
some impressions on how environmental issues should be factored 
into small scale hydroelectric project development are provided. 
Four generic environmental issues that may be the most difficult to 
deal with are discussed. These are: need for upstream flow and 
downstream passage of fish species around dams, effects of water 
level fluctuation and instream flow alterations, water quality, and 
environmental effects by dredging. (MCW) 


366 (CONF-791056—1) Hildebrand, S.G.; Grimes, G.B. Jr. 
(Oak Ridge National Lab., TN (USA); Department of Energy, 
Washington, DC (USA)). 1979. Contract W-7405-ENG-26. 8p. Dep. 
NTIS, PC A02/MF AOl1. 

From Waterpower 79 international conference: small scale 
hydropower; Washington, DC, USA (1 Oct 1979). 

The Small Hydroelectric Development Program contains an 
Environmental Subprogram Plan to provide necessary technical 
investigations to ensure that small hydroelectric technology is devel- 
oped in an environmentally acceptable manner. The background and 
approach of identifying potential environmental constraints and 
benefits that must be factored in, along with engineering and eco- 
nomic concerns, for overall technology assessment, are discussed. 
Specific tasks implemented and planned in support of the DOE Plan 
are discussed and a brief summary of the analysis of several environ- 
mental issues is presented. 


SOLAR ENERGY 


367 Application of solar energy: 1978. Proceedings of the third 
southeastern conference on application of solar energy. Wu, S.T.; 
Christensen, D.L.; Head, R.R. (eds.). Huntsville, AL; University of 
Alabama (1978). 504p. (CONF-780476—). 

From 3. conference on application of solar energy; Hunts- 
ville, AL, USA (17 Apr 1978). 

Separate abstracts were prepared for the 36 papers presented. 
(WHK) 


RESOURCES AND AVAILABILITY 
REFER ALSO TO CITATION(S) 492, 512, 527 


368 (ALO—3969-T1) Study of the temporal and spatial vari- 
ation of climate and solar radiation in th metropolitan Phoenix area. 
Final technical progress report, July 1, 1977-June 30, 1978. Durren- 
berger, R.W. (Arizona State Univ., Tempe (USA). Lab. of Clima- 
tology). 29 Sep 1978. Contract EE-77-S-04-3969. 60p. Dep. NTIS, 
PC A04/MF AOI. 

The research performed was designed to identify spatial or 
temporal variation of any atmospheric parameters that might affect 
the operation of devices utilizing solar energy in the metropolitan 
Phoenix area. The first part of the research involved the analysis of 
all available solar and climatic data to determine their validity and 
comparability. For the standard climatic parameters, few difficulties 
were encountered, but the task of determining comparability of solar 
radiation data involved many pitfalls. It was concluded that most of 
the solar data acquired before January 1977 could not be used for 
purposes of identifying spatial variability. And, a year and a half of 
data does not represent a long enough period of time upon which to 
base sound conclusions about spatial and temporal variability of solar 
radiation in the metropolitan Phoenix region. The data currently 
available to us do not indicate any great variation of solar radiation 
in the metropolitan Phoenix area. However, any meaningful state- 
ments about spatial and temporal variability of solar radiation in the 
metropolitan Phoenix area must await the acquisition of additional 
data from well-calibrated equipment. 


369 (ISM—234) Selection of solar design winters for Iowa. 
Hodges, L.; Block, D.A. (Ames Lab., IA (USA)). 1979. Contract W- 
7405-ENG-82. 10p. (CONF-791022—8). Dep. NTIS, PC A02/MF 
AOl. 

From 4. national passive solar energy conference; Kansas 
City, KS, USA (3 Oct 1979). 
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The meteorological records for Ames, Iowa have been ana- 
lyzed in order to select specific historical winters that are typical and 
atypical. Heating degree-day and insolation data are used to show 
that 1962 to 1963 was a rather typical heating season, while 1968 to 
1969 was unusually harsh (cold and cloudy) and 1960 to 1961 was 
very mild. It is recommended that solar designers identify similar 
typical and atypical heating (or cooling) seasons for their own 
localities and use them to carry out solar performance calculations. 
This is done with the Ames data to exhibit the variations of perform- 
ance among different heating seasons and to illustrate how useful 
information may be extracted about the behavior of a solar system 
under a variety of weather conditions. 


ECONOMICS 


REFER ALSO TO CITATION(S) 464, 533, 693, 1204 


ENVIRONMENTAL, LEGAL, AND 
INSTITUTIONAL ASPECTS 


REFER ALSO TO CITATION(S) 502, 1916, 1948, 1949 


370 (COO—4339-3) Solar energy conversion: an analysis of 
impacts on desert ecosystems. Final report, June 1, 1977-December 31, 
1977. Patten, D.C. (Arizona State Univ., Tempe (USA)). May 1978. 
Contract EG-77-S-02-4339. 100p. Dep. NTIS, PC AOS/MF AO1. 

A research program is proposed to determine the response of 
desert ecosystems to the operation of various solar conversion 
systems. Existing solar powered irrigation pumping systems are 
described, as well as the 5 MW solar thermal test system at Albu- 
querque, the proposed 10 MW central receiver system at Barstow, 
and photovoltaic solar dispersed power systems. The theoretical 
ecological impacts of solar conversion system are described. Three 
major impact categories are discussed in detail: shading, wind deflec- 
tion, and physical disturbance. Research needs necessary to evaluate 
biotic and abiotic changes in the desert ecosystem are delineated, and 
specific monitoring and maripulation programs for existing and 
proposed solar conversion sites are proposed. 


371 (SERI/TR—62-265) Survey of state approaches to solar 
energy incentives. Johnson, S.B. (Solar Energy Research Inst., 
Golden, CO (USA)). Jul 1979. Contract EG-77-C-01-4042. 107p. 
Dep. NTIS, PC A06/MF AOI. 

A comprehensive survey is presented of state statutes de- 
signed to encourage the application of solar technology. A large 
majority of the states have enacted financial incentives designed to 
stimulate solar energy use. Commonly, these incentives include 
preferential property tax treatment of solar systems, and income tax 
benefits to solar users. There are a wide variety of other tax breaks 
as well, including excise and franchise tax incentives. Some states 
have recently developed loan or grant programs for solar installa- 
tions. Other states have addressed aspects of rea! property and land- 
use planning law, which have served as barriers to either the 
installation of solar technology or access to sunlight. In addition to 
removing such obstacles as restrictive convenants and zoning limita- 
tions, the legislation of several states provides affirmative recogni- 
tion of the potential of real property law to serve as a spur to solar 
development, through solar easements, planning and zoning, and 
public nuisance. A small number of states have legislated in the field 
of utility regulation, addressing important questions of (1) nondiscri- 
minatory rates for utility backup to solar systems and public utility 
commissions, and (2) utility involvement in solar energy applicatons. 


372 (SERI/TR—62-267) Land-use barriers and incentives to 
the use of solar energy. Spiv-k, P. (Solar Energy Research Inst., 
Golden, CO (USA)). Aug 1979. Contract EG-77-C-01-404?. 52p. 
Dep. NTIS, PC A04/MF AO1. 

The impact of land-use issues on solar technologies is ana- 
lyzed and attention is focused specifically on a discussion of on-site 
uses of active and passive solar heating and cooling. The first area 
discussed involves land-use regulations which prohibit the installa- 
tion of solar collectors. Such regulations include both public regula- 
tions (zoning laws) and private regulations (restrictive convenants). 
The widely discussed issue of secure access to sunlight, also known 
as solar rights, comprises the bulk of the report. The many different 
proposed methods of ensuring solar access are compared to an ideal 
solar right. The solar access problem is divided into two parts: 
access in new developments and access in existing neighborhoods. 
Solar access in new developments can be p~ vided fairly easily, if 
desired, by a combination of land-use tools which allow for the 
flexible siting of buildings and restrictive convenanis to control 
vegetation. The problem of access in existing neighborhoods does 
not lend itself to easy solutions. No proposals approximate the ideal. 
The main solutions analyzed-privately negotiated easements, zoning 
laws, and allocated sun rights, have drawbacks. The final area 
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addressed is the variety of ways in which land-use regulations can be 
structured to provide an incentive to install solar equipment. 


373 (TID—22834) Domestic policy review of solar energy. 
(Department of Energy, Washington, DC (USA)). Feb 1979. 154p. 
Dep. NTIS, PC A08/MF AO1. 

The Domestic Policy Review (DPR) of solar energy identi- 
fied 9 major findings: significant potential exists for expanding the 
Nation’s use of solar energy; solar energy offers numerous important 
advantages over competing technologies; even with today’s subsi- 
dized energy prices, many solar technologies are already economic 
and can be used in a wide range of applications; limited public 
awareness of and confidence in solar technologies is a major barrier 
to accelerated solar energy use; widespread use of solar energy is 
hindered by federal and state policies and market imperfections that 
effectively subsidize competing energy sources; financial barriers 
faced by users and small producers are among the most serious 
obstacles to increased solar energy use; although the current Federal 
solar research, development and demonstration program is substan- 
tial, government funding priorities should be linked more closely 
with national energy goals; solar energy presents the US with an 
important opportunity to advance its foreign policy and international 
trade objectives; and although the Federal government can provide 
a leadership role, Federal actions alone cannot ensure widespread 
solar use. This DPR response memorandum discusses each of these 
findings in detail. 


SOLAR ENERGY CONVERSION 


PHOTOVOLTAIC CONVERSION 
REFER ALSO TO CITATION(S) 1143, 1145, 1163, 1364 


374 (CONF-791017—11(Draft)) Laser and electron beam 
processing of silicon and gallium arsenide. Narayan, J. (Oak Ridge 
National Lab., TN (USA)). Oct 1979. Contract W-7405-ENG-26. 
62p. Dep. NTIS, PC A04/MF AOI1. 

From 7. international conference on chemical vapor deposi- 
tion; Los Angeles, CA, USA (14 Oct 1979). 

Laser (photon) and electron beams provide a controlled 
source of heat by which surface layers of silicon and gallium 
arsenide can be rapidly melted and cooled with rates exceeding 
10°C/sec. The melting process has been used to remove displace- 
ment damage in ion implanted Si and GaAs, to remove dislocations, 
loops and precipitates in silicon and to study impurity segregation 
and solubility limits. The mechanisms associated with various phe- 
nomena will be examined. The possible impact of laser and electron 
beam processing on device technology, particularly with respect to 
solar cells is discussed. 


375 (DOE/ET/23005—T1) Emerging materials systems for 
solar cell applications - Cu/sub 2-x/Se. First quarterly technical 
progress report, May 1, 1979-August 1, 1979. Mickelsen, R.A.; Stew- 
art, J.M.; Chen, W.S.; Buldhaupt, L.F. (Boeing Aerospace Co., 
Seattle, WA (USA)). Aug 1979. Contract AC04-79ET23005. 17p. 
Dep. NTIS, PC A02/MF AOl1. 

The purpose of this program is to investigate the feasibility of 
using Cu/sub 2-x/Se as a semiconductor material for the low cost 
production of photovoltaic solar cells. The first quarter of the 
program (May 1, 1979 through August 1, 1979) is described. The 
emphasis to date has been to produce Cu/sub 2-x/Se films of good 
uniformity and reproducibility. The films are deposited onto glass 
substrates heated to approximately 200°C. The Cu and Se are 
evaporated from separate sources, each individually monitored for 
rate by quartz crystal microbalances. The techniques used are readi- 
ly adaptable for scale up to large volume production. Preliminary 
measurements of optical absorption, electron diffraction, and Hall 
measurements have been made. 


376 (DOE/ET/23041—T1) Preparation and characterization 
of hydrogenated amorphous boron thin films and thin film solar cells 
produced by glow discharge decomposition methods. First quarterly 
report, January 1, 1979-March 31, 1979. Cocks, F.H.; Jones, P.L.; 
Dimmey, L.J. (Duke Univ., Durham, NC (USA). School of Engi- 
neering). 30 Apr 1979. Contract AC03-79ET23041. 3p. Dep. NTIS, 
PC A02/MF Aoi. 

The energy gap of unhydrogenated amorphous boron is ap- 
proximately 1.35 eV and therefore the theoretical maximum efficien- 
cy for amorphous boron solar cells is approximately 25%. However, 
in exact analogy vith the situation previously existing for amorphous 
silicon, amorphous boroi), » ithout hydrogenation, has poor semicon- 
ducting properties due to defe:t states in the band gap. Large area 
amorphous boron films can be readily produced by either chemical 
vapor deposition or pyrolysis of dilorane or boron tribromide. Such 
films do not contain more than minute quantities of hydroyen, 
however, due to the high (1000°C) pyrolysis temperatures required. 
The substrate temperature during glow discharge decomposition 
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methods, however, can be independently controlled. The decompo- 
sition of diborane in a glow discharge has been used to dope 
amorphous silicon with boron. The decomposition of diborane and 
of boron tribromide in hydrogen to produce thin films can reason- 
ably be expected to result in amorphous boron thin films containing 
substantial quantities of hydrogen. If the effect of hydrogen in 
amorphous boron is similar to that of pecs <n in silicon, then 
hydrogenated amorphous boron thin films resulting from glow dis- 
charge decomposition of gaseous boron compounds could have very 
great potential as a solar cell material. Initial work and research 
plans are outlined. 


377 (DOE/ET/23103—12) Theory of thin-film photovoltaics. 
Quarterly report No. 2, July 1—September 30, 1979. Boeer, K.W. 
(Delaware Univ., Newark (USA). Coll. of Engineering). 1979. Con- 
tract ACO1-79ET-23103. 4p. Dep. NTIS, PC AO2/MF AO1. 

An attempt is made to obtain a first classification of non-ideal 
current-voltage characteristics, based on integration of Poisson and 
transport equations with specific attention to the boundary condi- 
tions between emitter and junction. This analysis confirms the find- 
ings of Sah, Noyce, and Shockley (Proc. IRE 45, 1228 (1975)); 
namely, that major deviations from the ideal characteristics can 
obtained when the recombination within the junction becomes 
marked. 


378 (DOE/JPL—1012-31) Reactor for simulation and accel- 
eration of solar ultraviolet damage. Laue, E.; Gupta, A. (Jet Propul- 
sion Lab., Pasadena, CA (USA)). 21 Sep 1979. Contract EX-76-A- 
29-1012. 28p. Dep. NTIS, PC A03/MF AOI. 

An environmental test chamber providing acceleration of uv 
radiation and precise temperature control (+- 1°C) has been de- 
signed, constructed and tested. This chamber allows acceleration of 
solar ultraviolet up to 30 suns while maintaining temperature of the 
absorbing surface at 30°C to 60°C). This test chamber utilizes a 
filtered medium pressure mercury arc as the source of radiation, and 
a combination of selenium radiometer and silicon radiometer to 
monitor solar ultraviolet (295 to 340 nm) and total radiant power 
output, respectively. Details of design and construction and o) 
ational procedures are presented along with typical test data. The 
test chamber was designed for accelerated testing of solar cell 
modules. 


379 (DOE/JPL/954343—14) Process feasibility study in sup- 
port of silicon material Task I. Quarterly technical progress report 
(XIV), January-March 1979. Li, K.Y.; Hansen, K.C.; Yaws, C.L. 
(Lamar Univ., Beaumont, TX (USA). Dept. of Chemical Engineer- 
ing). Mar 1979. Contract NAS-7-100-954343. 60p. Dep. NTIS, PC 
A04/MF AO1. 

Analyses of process system properties was continued for 
materials involved in the alternate processes under consideration for 
solar cell grade silicon. The following property data are reported for 
silicon tetrafluoride: critical constants, vapor pressure, heat of vapor- 
ization, heat capacity, density, surface tension, viscosity, thermal 
conductivity, heat of formation, and Gibb’s free energy of formation. 
In the viscosity investigation, experimentally determined values for 
gas viscosity of trichlorosilane and dichlorosilane are reported in the 
temperature range of 40°C to 200°C. Previous data are not available 
in this temperature range for either compound. Chemical engineer- 
ing analysis of the BCL process was continued with primary efforts 
being devoted to the preliminary process design. Status and progress 
are reported for base case conditions; process flow diagram; reaction 
chemistry; material and energy balances; and major process equip- 
ment design. Current engineering efforts are nearing completion for 
manpower estimate of production labor requirements for the plant. 


380 (DOE/JPL/954356—1) Silicon-on-ceramic process: sili- 
con sheet growth and device development for the Large-Area Silicon 
Sheet and Cell Development Tasks of the Low-Cost Solar Array 
Project. Quarterly report No. 11, January 1-March 30, 1979. Chap- 
man, P.W.; Zook, J.D.; Heaps, J.D.; Grung, B.L.; Koepke, B.; 
Schuldt, S.B. (Honeywell Corporate Material Sciences Center, Bloo- 
mington, MN (USA)). 30 Apr 1979. Contract NAS-7-100-954356. 
45p. >. NTIS, PC A03/MF AOl1. 

he purpose of the research program is to investigate the 
technical and economic feasibility of producing solar-cell-quality 
sheet silicon by coating inexpensive ceramic substrates with a thin 
layer of polycrystalline silicon. The coating methods te be devel- 
oped are directed toward a minimum-cost process for producing 
solar cells with a terrestrial conversion efficiency of 12 percent or 
greater. By applying a graphite coating to one face of a ceramic 
substrate, molten silicon can be caused to wet only that graphite- 
coated face and produce uniform thin layers of large-grain polycrys- 
talline silicon; thus, only a minimal quantity of silicon is consumed. 
A dip-coating method for putting silicon on ceramic (SOC) has been 
shown to produce solar-cell-quality sheet silicon. This method and a 
continuous coating process also being investigated have excellent 
scale-up potential which offers an outstanding, cost-effective way to 
manufacture large-area solar cells. Results and accomplishments are 
described. 
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381 (DOE/JPL/954527—9) Investigation of test methods, ma- 
terial properties, and processes for solar cell encapsulants. Tenth 
quarterly progress report, August 12-November 12, 1978. (Springborn 
Labs., Inc., Enfield, CT (USA)). Dec 1978. Contract NAS-7-100- 
954527. 33p. Dep. NTIS, PC A03/MF AO1. 

A study of evaluating potentially useful encapsulating materi- 
als for Task 3 of the Low-Cost Silicon Solar Array Project (LSSA) 
funded by DOE is described. The goal of this program is to identify, 
evaluate, and recommend encapsulant materials and processes for 
the production of cost-effective, long-life solar cell modules. During 
this quarter the technical activities were directed toward the assess- 
ment of encapsulation processes for use with ethylene/vinyl acetate 
(EVA) copolymer as the pottant. Potentially successful formulations 
were prepared (during the previous quarter) by compounding the 
raw polymer with ultraviolet absorbers and crosslinking agents to 
give stabilized and curable compositions. The compounded resin was 
then converted to a more useful form with an extruder to give 
pottant in sheets that could be more easily used in lamination. After 
experimenting with various techniques, the vacuum-bag process was 
found to be an excellent encapsulation method. Miniature single- 
celled and multi-celled solar modules of both substrate and super- 
strate designs were prepared by this technique. The resulting mod- 
ules were of good appearance, were bubble-free, and successfully 
passed the JPL thermal cycle test. 


382 (DOE/JPL/954607—4) Development and testing of shin- 
gle-type solar cell modules. Final report. Shepard, N.F. (General 
Electric Co., Philadelphia, PA (USA). Valley Forge Space Center). 
28 Feb 1979. Contract NAS-7-100-954607. 128p. Dep. NTIS, PC 
A07/MF AOI. 

The design, development, fabrication and testing of a shingle- 
type terrestrial solar cell module which produces 98 watts/m* of 
exposed module area at 1 kW/m? insolation and 61°C are reported. 
These modules make it possible to easily incorporate photovoltaic 
power generation into the sloping roofs of residential or commercial 
buildings by simply nailing the modules to the plywood roof sheath- 
ing. This design consists of nineteen series-connected 53 mm diame- 
ter solar cells arranged in a closely packaged hexagon configuration. 
These cells are individually bonded to the embossed surface of a 3 
mm thick thermally tempered hexagon-shaped piece of ASG SUNA- 
DEX glass. Monsanto SAFLEX polyvinyl butyral is used as the 
laminating adhesive. RTVII functions as the encapsulant between 
the underside of the glass superstrate and a rear protective sheet of 
0.8 mm thick TEXTOLITE. The semi-flexible portion of each 
shingle module is a composite laminate construction consisting of 
outer layers of B.F. Goodrich FLEXSEAL and an epichlorohydrin 
closed cell foam core. The module design has satisfactorily survived 
the JPL-defined qualification testing program which includes 50 
thermal cycles between -40 and +90°C, a seven-day temperature- 
humidity pee test and a mechanical integrity test consisting of a 
bidirectional cyclic loading at 2390 Pa (50 Ib/ft*) which is intended 
to simulate loads due to a 45 m/s (100 mph) wind. 


383 (DOE/JPL/954796—1) Analysis and evaluation of proc- 
esses and equipment in Tasks II and IV of the Low-Cost Solar Array 
Project. Quarterly report, October 1977-January 1978. Goldman, H.; 
Wolf, M. (Pennsylvania Univ., Philadelphia (USA). Moore School 
of Electrical Engineering). Aug 1978. Contract NAS-7-100-954796. 
117p. Dep. NTIS, PC A06/MF AOl1. 

Several experimental and projected Czochralski crystal grow- 
ing process methods were studied and compared to available oper- 
ations and cost-data of recent production Cz-pulling, in order to 
elucidate the role of the dominant cost contributing factors. From 
this analysis, it becomes apparent that substantial cost reductions can 
be realized from technical advancements which fall into four catego- 
ries: an increase in furnace productivity; the reduction of crucible 
costs through use of the crucible for the equivalent of multiple state- 
of-the-art crystals; the combined effect of several smaller technical 
improvements; and a carry-over effect of the expected availability of 
semiconductor grade polysilicon at greatly reduced prices. Conse- 
quently, the specific add-on costs of the Cz-process can be expected 
to be reduced by about a factor of three by 1982, and about a factor 
of five by 1986. A format to guide in the accumulation of the data 
nezded for thorough techno-economic analysis of solar cell produc- 
t.on processes has been developed, called the University of Pennsyl- 
vania Process Characterization (UPPC) format, and has first been 
applied, as well as refined, in the Cz crystal pulling analysis. The 
accumulated Cz process data are presented in this format in the 
Appendix. The application of this UPPC format with the SAMICS 
cost and price determination methodology, at least in its Interim 
Price Estimating Guidelines (IPEG) form, has been established and 
is detailed. 


384 (DOE/JPL/954881—4} Automated Array Assembly. 
Phase 2. Annual technical progress report, 1978. Carbajal, B.G. 
(Texas Instruments, Inc., Dallas (USA)). Feb 1979. Contract NAS-7- 
100-954881. 116p. Dep. NTIS, PC A06/MF AOl1. 

The Automated Array Assembly Task, Phase 2 of the Low 
Cost Silicon Solar Array (LSSA) Project is a process development 
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task. This contract includes solar cell module process development 
activities in the areas of Surface Preparation. Plasma Processing, 
Diffusion, Cell Processing and Module Fabrication. In addition, a 
High Efficiency Cell Development Activity is included. The overall 
goal is to advance solar cell module process technology to meet the 
1986 goal of a production capacity of 500 megawatts per year at a 
cost of less than $500 per kilowatt. This contract will focus on the 
process element —_——— stated above and will propose an 
overall module process. During 1978, process step development was 
carried out on texture etching including the evolution of a conceptu- 
al process model for the texturing process; plasma etching; and 
diffusion studies tat focused on doped polymer diffusion sources. 
Cell processing was carried out to test process steps and a simplified 
diode solar cell process was developed. Cell processing was also run 
to fabricate square cells to populate sample minimodules. Module 
fabrication featured the demonstration of a porcelainized steel-glass 
structure that should exceed the 20 year life goal of the LSA 
program. In a related set of studies, high efficiency cell development 
was carried out on the Texas Instruments developed Tandem Junc- 
tion Cell (TJC) and a modification of the TJC called the Front 
Surface Field cell. These cells feature planar backslide contacts with 
no metallization of the frontside. Cell efficiencies in excess of 16% at 
AMI have been attained with only modest fill factors. Photo gener- 
ated current densities as high as 44 mA/cm? at AMO have been 
attained. A transistor-like model has been proposed that fits the cell 
performance and provides a guideline for future improvements in 
cell performance. 


385 (DOE/JPL/954881—5) High efficiency cell development. 
Final technical progress report, 1978. Texas Instruments report No. 
03-79-16. Carbajal, B.G. (Texas Instruments, Inc., Dallas (USA)). 
Feb 1979. Contract NAS-7-100-954881. 46p. Dep. NTIS, PC A03/ 
MF AOl. 

This activity focused on the development of a novel cell 
structure, the Tandem Junction Cell (TJC), developed at Texas 
Instruments. The TJC features an all back contact cell having a 
textured front surface that contains an electrically floating N*/P 
junction. The illuminated side (front) of the TJC is textured to 
reduce reflection and to increase the path length of the absorbed 
light. A shallow N* junction is diffused into the front surface. The 
thin base region, ~ 100 ym, is P type. The N* collecting junction 
and P* contact regions are formed on the back side. The N~ and P* 
regions are in the form of an interposed finger pattern. This solar cell 
structure has several very attractive built-in features. With no con- 
tact metallization on the front side, shadowing is eliminated. The 
back contact system is particularly useful in module assembly. All 
interconnects and bus bars can be located behind the solar cells and 
virtually no module space is wasted. The TJC appears to offer the 
opportunity to achieve very high efficiency for silicon solar cells. 
Development work under this activity was primarily focused on 
improvements in the contact metallization pattern, shallow front N* 
diffusion and methods to improve V/sub oc/. Included in this effort, 
is the effect of minority carrier lifetime and cell thickness. At the 
beginning of this program, 2 x 2 cm TJC’s with AM1 efficiency in 
the 10 to 12% range had been fabricated. 


386 (DOE/JPL/954898—4) Phase 2, Automated Array As- 
sembly, Task IV Low-Cost Solar Array Project. Final report. (Lock- 
heed Missiles and Space Co., Inc., Sunnyvale, CA (USA)). Oct 1978. 
Contract NAS-7-100-954898. 109p. Dep. NTIS, PC A06/MF AO1. 

This contract was a process development effort to verify the 
technological readiness of a selected process sequence from the as- 
sawn Czochralski grown silicon wafers to the module assembly. The 
process investigated consisted of the following sequence: starting 
material: 3-inch as-sawn CZ silicon wafers; texture etching of silicon 
wafers using sodium hydroxide; junction formation by ion implania- 
tion of phosphorus; laser annealing of ion implanted wafers; screen 
printing of Ag, Ag-Al for ohmic contact; spraying of tantalum oxide 
AR coating; and assembly of modules using the LMSC module 
design, developed under the JPL Contract 954653, as baseline. This 
selected process sequence was evaluated for its technical potential of 
achieving the economic goals of the Low Cost Solar Array Project 
of $.50/watt for 500 megawatt/year production by 1986. Evaluation 
procedures and results are reported. 


387 (DOE/JPL/955287—-79/1) Automated solar module as- 
sembly line. Quarterly technical report No. 1. Bycer, M. (Kulicke and 
Soffa Industries, Inc., Horsham, PA (USA)). Mar 1979. Contract 
NAS.-7-100-955287. 34p. Dep. NTIS, PC A03/MF AO1. 

Progress discussed includes: the gathering of information that 
led to the design approach of the machine, and a summary of the 
findings in the areas of study along with a description of each station 
of the machine. A cell stringing and string applique machine is to be 
built which will be flexible in design, capable of handling a variety of 
cells and —T a strings of cells which can then be placed in a 
matrix up to 4’ x 2’ in series or parallel arrangement. The target 
machine cycle is to be 5 seconds per cell. This machine will be 
primarily adapted to 100 MM round celis with one or two tabs 
between cells. It will place finished strings of up to twelve cells in a 
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matrix of up to six such strings arranged in series or in parallel. The 
design of the machine will be flexible so that it can be modified to 
handle other cell sizes, string lengths and module arrangements. 


388 (DOE/JPL/955382—2) Low-Cost Solar Array Project. 
Task I. Silicon material: investigation of the hydrogenation of SiCl,. 
Quarterly report. Mui, J.Y.P. (Massachusetts Inst. of Tech., Cam- 
bridge (USA). Dept. of Chemistry). 10 Oct 1979. Contract NAS-7- 
100-955382. 10p. Dep. NTIS, PC A02/MF AO1. 
A laboratory stainless steel reactor has been constructed and 
installed to study the hydrogenation of SiCl,, 3 SiCl, + 2 He + Si 
= 4 SiHCls. The pressure reactor is designed to operate at pressures 
up to 500 psig and at temperatures up to 600°C. After pressure and 
leak tests, the apparatus was started-up for the hydrogenation experi- 
ments. Temperature and flowrate measurements were calibrated. A 
svfety review showed that the apparatus functioned smoothly and 
satisfactorily as designed. Experiments on the hydrogenation of 
SiCl, were carrried out during the last two weeks of September. A 
series of experiments on the hydrogenation of SiCl, was carried out 
at reactor pressure of 300 psig and 500 psig. Reaction temperature 
varies from 450°C to 550°C. Some preliminary reaction kinetic data 
and equilibrium data were collected. More hydrogenation experi- 
ments are in progress. 


389 (JPL—5101-61) Low-Cost Solar Array Project: encapsula- 
tion material trends relative to 1986 cost goals. A current assessment 
of fabricating a %.25 per ft* encapsulation system for a $.50 per watt 
module. Cuddihy, E. (Jet Propulsion Lab., Pasadena, CA (USA)). 13 
Apr 1978. Contract EX-76-A-29-1022. 82p. Dep. NTIS, PC A0S5/ 
MF AOI. 

The status and an assessment of solar photovoltaic module 
encapsulation systems applicable to the Low-Cost Solar Array 
(LSA) Project 1986 cost and performance goals are presented. The 
1986 LSA cost goal for a 20-year life solar cell module is $.50 per 
watt or $5 per ft? Out of this cost goal, $.25 per ft? is currently 
allocated for the encapsulation construction materials, including the 
mechanical support for the cells. Six basic construction elements 
were identified and their functions defined. These elements are outer 
covers, pottants, substrates, superstrates, adhesives, and back covers. 
For each construction element, a uniform costing basis was estab- 
lished for comparative analysis and an extensive survey of existing 
commercial materials which could be used was carried out. This 
survey generated an appreciation of the minimum costs which must 
be paid for the materials of each construction element an.i a better 
awareness of the likelihood of fabricating a $.25 per ft? encapsulating 
system. The survey permitted identification of the lowest-costing 
material classes which could be used to meet the 1986 cost goals. 
Material deficiencies identified in this survey also permitted recogni- 
tion of material developmental activities needed in the future. The 
resultant output from cost and materials analysis derived from these 
ongoing surveys, suggests that a $.25 per ft? encapsulation cost goal 
is attainable, but not without some specifically directed material 
developmental activities. These activities will focus on modifications 
to existing materials and evolvement of new and specific product 
lines from existing and well-established material families. 


390 (SAN—2208-T1) Vacuum deposited polycrystalline silicon 
films for solar cell applications. Quarterly technical progress report 
No. 1, September 29-December 31, 1978. Feldman, C. (Johns Hopkins 
Univ., Laurel, MD (USA). Applied Physics Lab.). 15 Jan 1979. 
Contract ET-78-A-03-2208. 68p. Dep. NTIS, PC A04/MF AOl. 

A vacuum deposition technique for forming polycrystalline 
silicon solar cells is being explored. Transition metal diboride layers, 
being examined as the cell's bottom electrode, were deposited on 
single crystal (sapphire) and polycrystalline (alumina) AlO; sub- 
strates. Graphite substrates were also examined. Boron doped p- type 
silicon layers were formed by co-deposition in the vacuum at sub- 
strate temperature between 1100°C and 1200°C. Silicon grain size in 
the films was between 4 um and 6 wm depending on the deposition 
conditions (supersaturation ratio). The n-type silicon layer was 
formed by gaseous diffusion into the p-type layer. Detailed second- 
ary-ion mass spectra analysis of silicon, metal borides and substrates 
was carried out. The most satisfactory devices used TiB: electrodes 
on alumina substrates. Solar cell AM 2 efficiencies of 1.8% were 
about the same as the planar cells formed previously by double- 
diffusion. 


391 (SAND—78-7038(Rev.)) Photovoltaic transient analysis 
program user's puide. Volume III. PV-TAP/NET-2 user's manual. 
Lambarski, T.J.; Malmberg, A.F.; Melick, K.E.; Turfler, R.M.; Sem- 
mens, M.G. (Sandia Labs., Albuquerque, NM (USA)). Aug 1979. 
Contract EY-76-C-04-0789. 299p. Dep. NTIS, PC A13/MF AOl. 

The PV-TAP/NET-2 Network Analysis Program is a gener- 
al purpose digital computer program which solves the nonlinear time 
domain response and the linearized small signal frequency domain 
response of an arbitrary network described to the program. NET-2 is 
capable of handling a variety of network components and can be 
applied to problems arising in several engineering fields, including 
electronics, control systems, heat flow, mechanical structures and 
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systems, systems of nonlinear equations, and digital logic. The net- 
work elements may be freely intermixed permitting interdisciplinary 
problems to be solved. NET-2 is able to perform parameter variation 
Studies, statistical studies, and network performance optimization. 
The program has nuclear radiation effects modeling capability for 
studying the effects of gamma radiation and neutrons on circuit and 
system response. The use of the PV-TAP/NET-2 computer code is 
described in detail, and five example problems are given. (WHF) 


392 (SAND—79-0927) Photovoltaic advanced systems test fa- 
cility control and data-acquisition system. Pritchard, D.A. (Sandia 
Labs., oo Den Ti NM (USA)). Oct 1979. Contract EY-76-C-04- 
0789. Top. Dep NTIS, PC A05/MF AO1. 

e control and data- -acquisition system of the Photovoltaic 
Advanced Systems Test Facility (PASTF) operated by Sandia Labo- 
ratories is described. The system responds to both hardware and 
software needs of the test facility. A minicomputer implements and 
controls distributed data acquisition. Extensive data manipulation 
and graphic display capability exists. The system is easy to use as a 
result of a wide range of operating software and multiple control 
languages. 


393 (SAND—79-1782C) Batteries for specific solar applica- 
tions: project description. (Sandia Labs., Albuquerque, NM (USA)). 
1979. Contract EY-76-C-04-0789. 47p. (CONF-790768—1). Dep. 
NTIS, PC A03/MF AO1. 

From Sandia photovoltaic/battery storage meeting; Albu- 
querque, NM, USA (26 Jul 1979). 

Portions of document are illegible. 

The Sandia Laboratories electrochemical power sources pro- 
gram is outlined. The project is divided into five tasks: (1) battery 
requirements analysis; (2) laboratory evaluation; (3) photovoltaic 
advanced systems tests; (4) photovoltaic application experiments; 
and (5) battery research and development. Status of the tasks is 
reviewed. (WHK) 


394 (SERI/TR—32-227) Use of a Fabry-Perot resonator at 
millimeter wave frequencies in the determination of thin-film resistivi- 
ties. Hogan, S.J. (Solar Energy Research Inst., Golden, CO (USA)). 
Aug 1979. Contract EG-77-C-01-4042. 88p. Dep. NTIS, PC A05/ 
MF AOl. 

A novel contact-free method of measuring resistivity of thin 
semiconducting films on highly conductive substrates is described. 
The material structure studied is commonly encountered in thin-film 
solar cell development. The microwave technique that involves 
using a semiconfocal Fabry-Perot cavity at a wavelength of 3 mm is 
discussed in detail. The sample consists o a thin film of CdS on a 
brass substrate and is mounted on the flat reflector of the cavity. 
Using field perturbation methods, an expression is derived that 
relates the film resistivity to the cavity quality factor Q. The cavity 
quality factor is an easily measured parameter and, by comparing 
measurements of Q with and without the sample mounted, an 
accurate measure of the resistivity is obtained. Accuracy of measure- 
ments and necessary sample constraints are discussed in detail. Three 
samples of CdS were measured on brass substrates spanning an order 
of magnitude in resistivity difference. The results of the method 
described agree with those of another method that involves current 
voltage measurement after application of a metallic contact. Unlike 
the latter method, however, the new technique provides a nondes- 
tructive way of measuring the resistivity of semiconductor films on 
conducting substrates and is amenable to automation. 


395 (UCRL—83473) Space-charge-limited current and capaci- 
tance in Cu/sub x/S/CdS solar cells. Moorthy, R.; Partain, L.D.; 
Henderson, D. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.; Delaware Univ., Newark (USA). Dept. of Electri- 
cal Engineering). 5 Oct 1979. Contract W-7405-ENG-4S. 6p. 
(CONF-791208—1). Dep. NTIS, PC A02/MF AO1. 

From International electron devices meeting; Washington, 
DC, USA (3 Dec 1979). 

The unusual behavior of Cu/sub x/S/CdS solar cells is better 
described with space-charge-limited current (SCL I) than with 
standard junction models. The SCL I theory provides the first 
quantitative evaluation of these devices’ I-V characteristics including 
their non-exponential form, the dark-light crossover, the temperature 
independent slope in addition to qualitatively modeling the voltage 
variation of capacitance. This is accomplished with trapping param- 
eter values well known io be characteristic c* Cu compensated CdS. 
It indicates that the voltage dependence of current is controlled by 
mechanisms entirely different than previously proposed with impor- 
tant implications for device fabrication and optim:zation and ultimate 
device performance. 


396 Photovoltaic cell. Jordan, J.F.; Lampkin, C.M. (to Photor 
Power, Inc.). US Patent 4,159,914. 3 Jul 1979. Filed date 31 Mar 
1978. 8p. 

A photovoltaic cell having an electrically conductive sub- 
strate, which may be glass having a film of conductive tin oxide is 
described. A first layer contains a suitable semiconductor which has 
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a first component film with an amorphous structure and a second 
component film with a polycrystalline structure. A second layer 
forms a heterojunction with the first layer. The heterojunction is 
formed from a solution containing copper. The amorphous film 
component is superposed above an electrically conductive substrate 
to resist permeation of the copper-containing material to shorting 
electrical contact with the substrate. The penetration resistant amor- 
phous layer permits a variety of processes to be used in forming the 
heterojunction with even very thin layers (1-6 thick) of underlying 
polycrystallii.e semi-conductor materials. In some embodiments, the 
amorphous-like structure may be formed by the addition of alumi- 
num or zirconium compounds to a solution of cadmium salts sprayed 
over a heated substrate. 


BIOMASS PRODUCTION AND CONVERSION 


REFER ALSO TO CITATION(S) 334, 335, 336, 337, 339, 340, 341, 
342, 343, 344, 345, 346, 347, 348, 350, 354, 355, 357, 358, 359, 360, 
361, 362, 363, 364, 1203, 1342, 1844, 1845 


397 (CONF-7806107—P1) Second annual symposium on fuels 
from biomass. Shuster, W.W. (ed.). (Rensselaer Polytechnic Inst., 
Troy, NY (USA)). 1978. 536p. Dep. NTIS, PC A23/MF AOI. 

From 2. symposium on fuels from biomass; Troy, NY, USA 
(20 Jun 1978). 

This coliection of papers covers a number of current projects 
which deal with the production of biomass and its subsequent 
conversion to clean fuels through economically viable processes. 
Technical and management views are included. Individual abstracts 
for twenty five papers were prepared for entry into EDB data base. 


398 (CONF-7806107—P1, pp 25-75) Mission analysis for the 
federal fuels from biomass program. Schooley, F.A.; Dickenson, 
R.L.; Kohan, S.M.; Jones, J.L.; Meagher, P.C.; Ernest, K.R.; 
Crooks, G.; Miller, K.A.; Fong, W.S. (SRI International, Menlo 
Park, CA). 1978. 

From 2. symposium on fuels from biomass; Troy, NY, USA 
(20 Jun 1978). 

SRI International prepared this overview report on biomass 
derived fuels likely to achieve future market penetration and com- 
mercialization for the DOE, Solar Energy Division, Fuels From 
Biomass Systems Branch. Fifteen feedstock-to-product routes were 
studied in detail, and economic data were summarized for 50 mis- 
sions. Using SRI's market penetration model and assuming optimistic 
but achievable feedstock availability, we conclude that 19 of the 50 
missions studied penetrate the market from 1985 through 2020. 
Assuming a 20% decrease in capital investment costs through pro- 
curement economies and other savings, 22 of the 50 missions pene- 
trate the market by 2020, producing fuels with an energy content of 
9 quadrillion Btus. The results of this study are fully documented in 
Volumes I through V of the final report. 


399 (CONF-7806107—P1, pp 105-108) Fuels from biomass 
production and harvest program. Fege, A.S. (Dept. of Energy, Wash- 
ington, DC). 1978. 

From 2. symposium on fuels from biomass; Troy, NY, USA 
(20 Jun 1978). 

This article reviews a few current projects concerning the 
Fuels from Biomass (FFB) program. A brief overview of the current 
FFB production and harvest program is presented. This included 
references to a silviculture regional energy farm program as well as 
to basic silviculture research programs both in the planning stages 
and in progress. Two systems studies assessing the technical and 
economic feasibility of growing herbaceous plants for energy are 
now complete for sugar crops and for grains and grasses. The 
aquatic biomass program is mentioned in terms of preliminary cost 
analysis and of research programs on freshwater algae. 


400 (CONF-7806107—P1, pp 109-123) Growing sugar crops 
for fuel. Lipinsky, E.S. (Battelle Columbus Labs., OH). 1978. 

From 2. symposium on fuels from biomass; Troy, NY, USA 
(20 Jun 1978). 

This paper concerns three major changes underway in sugar 
crop systems because of the focus change from production of table 
sugar to the production of fermentable sugar. Yield comparisons of 
conventional spacings with narrow row spacings of three sugarcane 
field sites in Louisiana and Florida indicate that narrow row spac- 
ings could cause a decrease in the cost of sugarcane. A new 
procedure for sugarcane processing, the Tilby process, makes it 
possible to obtain cleaner fermentable sugarcane juice as well as 
stronger rind fibers with greater fuel values. High fiber cane is as 
easy to process as low fiber cane; therefore, a new sugarcane 
breeding program is encouraged to develop higher fiber cane to 
meet the advantages afforded by the Tilby system. Sweet sorghum 
was also discussed as a potential future leader as a domestic source 
of either fuels or sweeteners. 
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401 (CONF-7806107—P1, pp 151-167) Managing forests for 
maximum biomass production. Dawson, D.; Zavitkovski, J.; Ise- 
brands, J.G. (Forest Service, Rhinelander, WI). 1978. 

From 2. symposium on fuels from biomass; Troy, NY, USA 
(20 Jun 1978). 

The Short-Rotation Intensive Culture System (SRIC) is ex- 
amined with relation to its potential to increase yields and uses of 
forest products through more intensive forest management practices. 
Following a description and a discussion of the advantages of the 
SRIC system, a summary of test results of a Populus hybrid and jack 
pine used in the SRIC system were presented. These studies report 
yields several times higher than the highest reported yields from 
natural stands or conventional plantations. 


402 (CONF-7806107—P1, pp 169-174) Intensive culture of 
hardwoods in the Northwest. Harlow, C.S. (Seattle City Light, WA). 
1978. 

From 2. symposium on fuels from biomass; Troy, NY, USA 
(20 Jun 1978). 

As a partial solution to future energy needs in the Northwest, 
Seattle City Light, a public-owned electric utility, is investigating 
the feasibility of setting up tree farms for fuel production. A brief 
outline of a two year plan for establishing two experimental sites of 
approximately 12 acres each to test key treatment combinations is 
presented. The variables to be studied on both monocultures and 
mixed stands include cultivation, spacing, irrigation, and fertilization. 


403 (CONF-7806107—P1, pp 175-183) Short-rotation hard- 
wood forestry in the Southeast. Steinbeck, K. (Univ. of Georgia, 
Athens). 1978. 

From 2. symposium on fuels from biomass; Troy, NY, USA 
(20 Jun 1978). 

The accelerating use of wood as an energy source in the 
Southeastern United States is motivating investigations into ways to 
enlarge available wood supplies. Short-rotation hardwood forestry is 
discussed as one approach to increase biomass yields in the South- 
east. Criteria for selecting species and plantation sites for this har- 
vesting-resprouting cycle are suggested. Guidelines for necessary 
cultivation practices such as site preparation, sprout regrowth condi- 
tions, spacing, and rotation are discussed. Baseline yield data on the 
American sycamore, sweetgum, and European black alder are being 
established on two plantations created in 1977 in the Piedmont and 
Coastal Plain province of Georgia. Preliminary efficiency reports on 
a modified pine woodland planting machine and a traveler irrigation 
system are also included. 


404 (CONF-7806107—P 1, pp 185-225) Harvesting forest resi- 
dues for energy. Mattson, J.A.; Bradley, D.P.; Carpenter, E.M. 
(Forest Service, Houghton, MI). 1978. 

From 2. symposium on fuels from biomass; Troy, NY, USA 
(20 Jun 1978). 

A case study of 18 million acres of commercial forest land in 
northern Wisconsin and Michigan has shown that 40 million green 
tons of material should be harvested annually, approximately 8 times 
the current harvest. Almost half of this amount is rough and rotten 
trees and tops and limbs. A significant portion is from improvement 
cuts such as thinning, or from mature stands not being harvested 
under current levels of demand. It is estimated that over 30 m'llion 
green tons of this available supply (excluding most saw logs) could 
be harvested for fiber or fuel at an average delivered cost, excluding 
stumpage, of less than $15 per green ton. Continuing advances in 
harvesting and transporting technology will improve the economics 
of recovering this material. Besides the obvious benefits of decreas- 
ing consumption of fossil fuels, using these currently underutilized 
renewable resources for energy would increase good forest manage- 
ment, and increase the amounts of wood available for all uses, rather 
than deplete the available resource. 


405 (CONF-7806107—P1, pp 227-243) Harvesting residual 
biomass and swathe-felling with a mobile chipper. Koch, P. (Forest 
Service, Pineville, LA); Nicholson, T.W. 1978. 

From 2. symposium on fuels from biomass; Troy, NY, USA 
(20 Jun 1978). 

A harvesting machine and auxiliary equipment are being 
developed to recover logging residues in the form of chips for fuel 
and fiber, and to deliver such wood into roadside piles at about 
$11.82/green ton including 30% pre-tax return on an equipment 
investment of $470,000. A 575-horse-power tracked mobile chipper 
equipped with a front-mounted felling bar arranged to cut 6 inches 
above ground level across the 9-foot width of the machine fells 
standing trees (to 12 inches diameter at stump height) and delivers 
them, along with other logging residues into a three-knife, 550-rpm 
drum chipper mounted immediately behind the felling bar. The 
felling bar is a 100 to 600 rpm, 16-inch-diameter, four-knife cylinder 
extending across the front of the machine near ground level. Chips 
emerging from the 48-inch-diameter, 47.5-inch-long drum chipper 
are blown to the rear of the moving machine into one of a pair of 
self-powered tracked vehicles each carrying a quick-dump chip bin 
with 10-ton holding capacity. Average speed of the mobile chipper 
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should be one mile per hour over rock-free terrain of less than 30% 
slope that will support 9 psi ground pressure. At this speed the 
harvester will cover about one acre per hour on land averaging 25 
tons (green weight) per acre of logging residues in the form of tops 
and limbs, standing cull trees, and stumps. About 85% of such 
residue should be recovered as chips. Gross weight of the harvester 
is about 60,000 pounds. 


406 (CONF-7806107—P1, pp 301-336) Investigation of gasifi- 
cation of biomass in the presence of multiple catalysts. Walkup, 
P.C.(Battelle Pacific Northwest Labs., Richland, WA); Mudge, 
L.K.; = J.L.; Sealock, L.J.; Robertus, RJ. 1978. 

From 2. symposium on fuels from biomass; Troy, NY, USA 
(20 Jun 1978). 

After a discussion of the need for new thermochemical gasifi- 
cation processes devised for product selectivity, the authors de- 
scribed the advantages offered by a catalytic biomass gasification 
concept. Several combinations of gasification media, catalysts, and 
reaction temperatures to enhance production of a selected product 
were suggested. Laboratory studies have been set up at Pacific 
Northwest Laboratory and at Case Western Reserve University to 
define the most advantageous reactant, catalyst, and process condi- 
tions for operation of a Process Development Unit (PDU). Many 
preliminary conclusions regarding contact methods for feed material 
and the gasification catalyst using lodgepole wood and Na2CO; were 
listed. The activity and selectivity of NaxCO;, K2COs, trona, and 
borax were currently being determined at two temperatures (550 to 

650°C) and at two levels of concentration (3 x 107° and 3 x 10~* g- 
mole per g of wood). A conceptual flow diagram including all of the 
equipment and most instrumentation of the PDU was presented 
along with a discussion of the reactor/process design basis. 


407 (CONF-7806107—P1, pp 389-402) Wood as an alternative 
fuel for large power generating systems. Hamrick, J. (Aerospace 
Research —— Roanoke, VA). 1978 

From 2. symposium on fuels from biomass; Troy, NY, USA 
(20 Jun 1978). 

This program addresses the problem of retrofitting existing 
natural gas and light oil furnaces of power generating systems in the 
200 to 800 megawatt range to burn wood. The first objective in the 
program is to achieve burning rates for wood particles equal to those 
for powdered coal. Many comparisons of coal and wood are present- 
ed. There are indications that from an operational standpoint the 
blowers and ducts that supply air in existing coal fired systems, 
natural gas furnaces, and oil fired furnaces will be adequate to supply 
air for combustion of wood as an alternate fuel. Particle size, 
moisture content, and temperature of the combustion air are the 
major variables discussed. The design and future uses of a small 
module for experimenting with feed rates, effect of combustion air 
temperature and furnace volume are also included. 


408 (CONF-7806107—P1, pp 403-411) Advanced System 
Demonstration for Utilization of Biomass as an Energy Source. Milli- 
gan, B. (Wheelabrator Cleanfuel Corp., Birmingham, AL). 1978. 

From 2. symposium on fuels from biomass; Troy, NY, USA 
(20 Jun 1978). 

A program called the Advanced System Demonstration for 
Utilization of Biomass as an Erergy Source will provide for the 
design, construction, and demonstration of a plant to convert bio- 
mass to energy. Studies will be made for the harvesting, collection, 
on-site processing, and transportation of biomass to a conventional 
combustion conversion facility, and the associated environmental 
impacts. From these studies, a final design will be made for the 
proposed demonstration plant. Maine will be the site for this facility 
and the fuel source will be selected forestry and commercial wood 
residues. 


409 (CONF-7806107—P2) Second annual symposium on fuels 
from biomass. Shuster, W.W. (ed.). (Rensselaer Polytechnic Inst., 
Troy, NY (USA)). 1978. 527p. Dep. NTIS, PC A23/MF AOl. 

From 2. symposium on fuels from biomass; Troy, NY, USA 
(20 Jun 1978). 

This collection of papers covers a number cf current projects 
which deal with the production of biomass and its subsequent 
conversion to clean fuels through economically viable processes. 
Technical and management views are included. Individual abstracts 
for 18 papers were prepared for entry into EDB data base. 


410 (CONF-7806107—P2, pp 859-872) Econom cs of growing 
grasses and grains for energy. Tinberg, C.; McElroy, A.D. (Midwest 
Research Inst., Kansas City, MO). 1978. 

2. symposium on fuels from biomass; Troy, NY, USA 


From 
(20 Jun 1978). 

This study is designed to provide data to determire the 
economic feasibility of using grasses and grains as a convertible 
energy source and to characterize the effects of such an action. To 
develop specific cost data, eight regions including areas in Lilinois, 
Arkansas, Kansas, California, Oregon, Georgia, Nebraska-lowa, and 
Texas are selected for study. The crops chosen for biomass analysis 
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are divided into two categories listed as near-term crops and mid- 
term crops. Near-term crops consist of current agricultural practices 
and current crops produced on that site whereas mid-term crops 
consist of potentially significant deviations from current crops. Total 
costs for biomass are determined for four components: production, 
harvesting, nutrient replacement, and transportation. 


41i (CONF-7806107—P2, pp 873-889) Cost analysis of grow- 
ing and harvesting aquatic biomass. Wentworth, R.L.; Ashare, E.; 
Augenstein, D.C.; Sharon, A.C.; Wilson, E.H.; Wise, D.L. (Dyna- 
tech R/D Co., Cambridge, MA). 1978. 

From 2. symposium on fuels from biomass; Troy, NY, USA 
(20 Jun 1978). 

A cost analysis of aquatic biomass systems was conducted to 
crovide the US Department of Energy with engineering cost infor- 
mation on which to base decisions in the area of planning and 
executing research and development programs dealing with aquatic 
biomass as an alternative energy resource. Calculations show tiat 
several hundred 100 square mile aquatic biomass farms, the size 
selected by DOE staff for this analysis, would be needed to provide 
meaningful supplies of energy. It is to be noted that systems which 
require wastes (sewage, power plant CO2) as a carbon source, 
natural harbors or lakes, and natural upwelling sites may not have 
application to the present study simply because they are very small 
compared to the large needs projected by DOE. Specific engineer- 
ing analyses were conducted on two original design concepts for 100 
square mile aquatic biomass energy farms. These systems were an 
open-ocean system and a land-based system; outstanding experts in 
all aspects of this project were called upon to participate and 
provide information in projecting the costs for harvested aquatic 
biomass for these systems. It was found that the projections of costs 
for harvested open-ocean biomass, utilizing optimistic assumptions of 
scientific and engineering design parameters, appear to be above any 
practical costs to be considered for energy. On the other hand, large 
scale land-based aquatic biomass farms may merit development, but 
perhaps within a much narrower range than heretofore investigated. 
Aquatic plants which appear to have potential for development as an 
energy resource are the so-called emersed plants, or angiosperms, 
including many types of freshwater weeds such as duckweed, Hy- 
drilla, and water hyacinths. It is recommended that substantially 
greater basic and applied knowledge on aquatic biomass are needed, 
especially with respect to growth rates and nutrient requirements. 


412 (CONF-7806107—P2, pp 947-989) Biomass production by 
some marine and freshwater plants. Ryther, J.H.; Williams, L.O.; 
Hanisak, M.D.; Stenberg, R.W.; DeBusk, T.A. (Woods Hole Ocean- 
ats Insi., MA). 1978. 

om 2. symposium on fuels from biomass; Troy, NY, USA 
(20 Jun 1978). 

Comparative growth studies have been made of the red 
seaweed Gracilaria tikvahiae and the freshwater macrophytes Eich- 
hornia crassipes (water hyacinth), Lemna minor (duckweed), and 
Hydrilla verticillata. Effects of nutrient concentration, flow rate of 
water through the culture system (retention time), and plant density 
on yield have been determined for each species. Relationships be- 
tween wet weight, dry weight, and ash-free dry weight (organic 
content) have also been determined for each species collected from 
the wild and from cultures, the latter determined as a function of 
nutritional conditions of the plants. Yields in culture have been 
compared with those in nature, and yields from different culture 
techniques involving various costs and inputs of energy have been 
evaluated. Mean annual ash-free dry weight yields of Gracilaria and 
water hyacinths grown under the best culture condition throughout 
the year at Fort Pierce, Florida were 17.4 and 17.3 grams/m*day 
respectively, roughly equivalent to 25 tons/acre year. 


413 (CONF-7806107—P2, pp 991-1040) Progress in studies of 
oceanic production of biomass. North, W.J. (California Inst. of Tech., 
Pasadena). 1978. 

From 2. symposium on fuels from biomass; Troy, NY, USA 
(20 Jun 1978). 

This oceanic farming research is presently emphasizing stud- 
ies with a single seaweed genus, the Giant Kelp Macrocystis. It is 
used as a model because of its size and rapid growth. Biological 
factors affecting kelp growth and productivity are the principal 
subjects under study. The identification of mineral nutrients neces- 
sary for rapid growth as well as their optimum concentrations are 
examined. Nitrogen requirements in particular are studied by deter- 
mining nitrogen contents of many kelp tissues representing | a variety 
of circumstances. It is found that average N contents of 1.2 to 1.3% 
amcn, canopy tissues represents a level that sustains vigorous devel- 
opn ent among the growing tissues without an excessive accumula- 
tion of rese-ves of nutrients. Nutritional characteristics of deep (300 
m) water are exa nined by monitoring NO» —+ NOs as well as Cu, 
Fe, Mn, and “‘n. The grewth-promoting characteristics of the 300 m 
water are also monitcved by det-rmning mean specific growth rates 
using sequential groups cf juvenile Macy »cystis sporophytes. These 
studies demonstrate the critical importance of m.cionutrieuts such as 
trace metals for achieving high productivity tevels Amounts of 32 
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elements are assayed in Macrocystis tissue. A ratio is computed for 
each element by dividing the total quantity present in a given 
amount of seawater by the amount present in one gram of Macrocys- 
tis tissue. This ratio pinpoints unlikely candidates for growth-limiting 
factors. Supplementation of 300 m water with 14 separate elements 
at appropriated concentrations is also studied but with varied results. 


414 (COO—5022-T1) Research and evaluation of biomass re- 
sources/conversion/utilization systems (market/experimental analysis 
for development of a data base for a fuels from biomass model). 
Quarterly report for October 1—December 31, 1978. Ahn, Y.K.; 
Brumberg, R.J.; Nelson, E.T.; Stringer, R.P.; Bailie, R.C. (Gilbert 
Associates, Inc., Reading, PA (USA); Environmental Energy Engi- 
neering, Inc., Morgantown, WV (USA)). 25 Jan 1979. Contract ET- 
78-C-02-5022. 52p. Dep. NTIS, PC A04/MF AOl1. 

Candidate biomass materials for use in the experimental anzly- 
sis portions of the project have been identified. Standard procedures 
are being developed for analyzing biomass and biomass conversion 
products from the TGA (Thermal Gravimetric Analyzer) runs. 
Equipment has been ordered for making modifications on the TGA’s 
and Process Development Units. In addition, a linear programming 
problem involving three biomass feedstocks for production of 
methanol used in three market sectors has been formulated. The 
example problem was hand-solved and is being used as a model to 
develop a computer package for system optimization. 


415 (SHG-IST—1) Description of a project concerning the 
utilization of wood for the production of energy. Progress report. 
(Skogshoegskolan, Garpenberg (Sweden). Institutionen foer Skog- 
steknik). 1979. 118p. (In Swedish). (NE-PROJ—3065091). Dep. 
NTIS (US Sales Only), PC A06. 

Three rather comprehensive projects concerning wood as an 
energy source are described together with their subprojects. The 
projects are planned to go on from July 1977 to June 1979. They are 
dealing with systems, techniques, and ecology in connection with 
the utilization of wood for the production of energy. 


PHOTOCHEMICAL AND THERMOCHEMICAL 
CONVERSION 


REFER ALSO TO CITATION(S) 330 


416 (COO—4452-001) Physical and chemical studies of chlo- 
rophyll in microemulsions. Progress report. Mackay, R.A. (Drexel 
Univ., Philadelphia, PA (USA). Dept. of Chemistry). 1979. Contract 
EG-77-S-02-4452. 22p. Dep. NTIS, PC A02/MF AOl1. 

Initial studies were designed to provide fundamental informa- 
tion on both the nature of photoreactions in microemulsions and the 
utility of these media as solvents for absorbers of solar energy. As a 
test system, the photoreduction of absorbed dye (methyl red and 
crystal violet) sensitized by chlorophyll a in an anionic mineral oil in 
water microemulsion was studied. using ascorbate as the water 
soluble reducing agent and pigment concentrations of less than one 
per drop (= 10 uM), the reaction exhibits a pseudo first order 
dependence on crystal violet, but a pseudo zero order dependence 
on methyl red. The effect of sensitizer, ascorbate concentration and 
light intensity on the quantum yield was also examined. These 
studies have now been extended to include concentrated chlorophyll 
solutions, microemulsions of varying charge type, product catalysis 
and synthetic porphyrins. 


417 (LBL—9021) Electron spectroscopy studies of clean oxide 
surfaces, chemisorbed molecules and photo-assisted processes. Wei, 
J.L. (California Univ., Berkeley (USA). Lawrence Berkeley Lab.). 
Dec 1978. Contract W-7405-ENG-48. 21lp. Dep. NTIS, PC A10/ 
MF AOI. 

Thesis. 

A study to characterize the surface properties of TiO2 and 
SrTiO; that are known to possess interesting photocatalytic activi- 
ties, study the chemisorption of molecules on these well-character- 
ized surfaces and elucidate the photo-induced effects on the ad- 
sorbed molecules by the band gap illumination is described. Auger 
electron spectroscopy (AES) was employed to study the surface 
chemical composition whose result showed that the chemical com- 
position of the oxide surfaces varied as a function of surface treat- 
ments. Heating at elevated temperatures, Ar ion bombardment and 
deposition of Ti-metal thin film resulted in an oxygen-deficient 
surface. Low-energy electron diffraction (LEED) showed the corre- 
sponding changes in the surface structures due to the oxygen loss. 
One of the most significant consequences of a derivation from 
stoichiometry in the surface la-2r is the appearance of titanium ions 
with unusual oxidation states. The unique chemical properties of 
surface Ti** ions have been observed in the chemisorption studies on 
the well-characterized TiOz and SrTiO; surfaces. The photo-assisted 
dissociation of water into hydrogen and oxygen was investigated at 
solid-gas interface by AES and mass spectrometry. The chemisorp- 
tion of H2O, CO2, and coadsorption of HxO and CO» on the SrTiO; 
surface have been studied by UPS in order to understand the 
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mechanism of the photo-driven thermodynamically uphill reaction 
of CO2 and H2O to form CH, which has been observed recently. 
Based on the experimental information of titanium oxide and stron- 
tium titanate systems, a mechanism which requires four distinct 
processes to take place at the active solid surface is proposed to 
explain the photo-assisted chemical reaction on s2miconductor sur- 
faces. 


PHOTOVOLTAIC POWER PLANTS 


REFER ALSO TO CITATION(S) 1979, 1980, 1981, 1982, 1983 


SOLAR THERMAL POWER PLANTS 
REFER ALSO TO CITATION(S) 536, 1980, 1982 


418 (CONF-790328—P1, pp 293-295) Solar thermochemical 
energy. Chubb, T.A. (Naval Research Lab., Washington, DC). 1979. 

From Solar energy storage options workshop; San Antonio, 
TX, USA (18 Mar 1979). 

The Solchem concept for solar thermal power production is 
briefly discussed. The system is based on solar collection, heat 
storage, and steam-turbine generator. The novel concept is the use of 
thermochemical reactions in the heat transfer fluid loop for transport 
and storage of solar thermal energy. (WHK) 


419 (DOE/NASA/1060—78/1) Handbook of data on selected 
engine components for solar thermal applications. (National Aeronau- 
tics and Space Administration, Cleveland, OH (USA). Lewis Re- 
search Center). Jun 1979. Contract EX-76-A-29-1060. 245p. (NASA- 
TM—79027). Dep. NTIS, PC Al1/MF AOl1. 

A survey of developed and commerciaily available heat- 
engine components applicable for solar thermal power systems was 
conducted, the data were compiled, and a handbook was prepared 
for the Department of Energy, Division of Central Solar Technol- 
ogy, by the NASA Lewis Research Center. Design, performance, 
and cost data were provided by the respective manufacturers on 
steam turbines, reciprocating expansion engines, condensers, pumps, 
gas turbines, speed reducers, and ac generators for use in Rankine- 
and Brayton-cycle power-generating systems. Components were se- 
lected for specific power levels from 5- to 50,000-kWe system 
output. Development status of the Stirling engine is included. The 
data presented in this handbook identify component design ranges 
and performance characteristics at specific power levels of devel- 
oped and commercially available components. 


CENTRAL RECEIVER 
REFER ALSO TO CITATION(S) 603, 604 


420 (COO—4878-8) Solar heated-air cavity receiver develop- 
ment (SHARE), Jarvinen, P.O. (Massachusetts Inst. of Tech., Lex- 
ington (USA). Lincoln Lab.). 1978. Contract ET-78-S-02-4878. 7p. 
(CONF-781103—2). Dep. NTIS, PC A02/MF AO1. 

From Advanced solar power thermal systems conference; 
Denver, CO, USA (15 Nov 1978). 

Studies of advanced receivers for solar thermal heated-air 
Brayton power systems have been under way at MIT/Lincoln 
Laboratory since 1975 and have shown that the ceramic domed 
cavity receiver concept is a promising approach for central receiver 
systems. Development of the novel ceramic receiver concept, which 
heats pressurized gas .o 1800°F (1000°C) for use with gas turbine 
units, has been proceeding under Department of Energy sponsorship 
since May 1978. The advanced development program is focused on 
the solution of technologically pacing items in the receiver; for 
instance, the development of a high-temperature seal between the 
pressurized air and high-temperature ceramic dome material. Prog- 
ress made on a number of elements in the development program 
including ceramic dome stress calculations, metalization of ceramics, 
selection of a preferred receiver/dome sealing approach, and me- 
chanical seal leak measurement is discussed. The continuing experi- 
mental program to develop and demonstrate seals on ceramic domes 
to one-foot diameter is described. 


421 (DOE/ET—20422-2) Heliostat field wind-effects test. 
Final report. (Martin Marietta Corp., Denver, CO (USA)). Feb 1979. 
Contract EY-76-C-03-1110. 333p. (SAN—1110-79-2). Dep. NTIS, 
PC AI5/MF AOI. 

The objective of this test was to gather data on the wind 
effects on a heliostat field under various field configurations and 
wind conditions: the mean wind velocity and relative drag effects 
within and over the heliostat field; the effect of the heliostat field on 
wind-flow patterns; the use of man-made barriers (fences) on the 
heliostat field; and the possibility of any wave amplification or 
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increased velocity which results in slapdown within the heliostat 
field. This test was performed in the Environmental Wind Tunnel 
(EWT) at Colorado State University. Two areas of the North 
Heliostat Field described in Martin Marietta’s Preliminary Design 
Report, Volume III of the CRSTPS report, dated April 1977, were 
modeled to a 1:60 scale and installed in the EWT. A total of seventy- 
seven test runs were performed, and the data was recorded for 
various configurations. The areas represented relatively high and 
low packing density of heliostats in the field, and thus results can be 
applied to a wide range of heliostat field configurations. A compen- 
dium of the results and conclusions drawn from the test is presented. 


422 (DOE/ET/20314—1/1) Conceptual design of advanced 
central receiver power system. Phase I. Executive summary and final 
report. Tracey, T.R. (Martin Marietta Corp., Denver, CO (USA)). 
— 1978. Contract EG-77-C-03-1724. 56p. Dep. NTIS, PC A04/MF 
AOl. 

The designed system has a net electrical output of 300 MWe 
and has sufficient heliostats and storage capacity to provide full load 
operation 24 hours per day at summer solstice. The system consists 
of nine heliostat fields with 7711 heliostats in each. The heliostats 
track the sun and direct the solar energy incident on them to one of 
four cavity apertures located at the top of a 155-meter (510 ft) tower. 
Inside the cavity the flux is absorbed on panels. The panels are 
cooled by molten salt that enters the receiver at 561°K (550°K) and 
leaves the receiver at 838°K (1050°F). Salt flowrate is controlled to 
maintain a constant salt exit temperature at the receiver outlet. The 
hot salt is pumped to the steam generator and/or the storage system. 
Hot salt pumped to the storage system is stored for later use by the 
steam generator. The hot salt pumped to the steam generating 
system is used by the steam generator to heat boiler feedwater and 
make 783°K (950°K), 16.5 MPa (2400 psig) superheated steam for 
the steam turbine/generator. During the process the hot salt is 
cooled to 561°K (550°K). The cold salt is pumped to the bottom of 
the thermal storage tank and/or back to the receivers. During 
periods when solar insolation is insufficient for rated operation, 
energy is extracted from the storage system and used to supply heat 
to the steam generator. The master control system is computerized 
and provides operator over-rides that serve as overall plant control. 
It also provides data display and storage. 


423 (DOE/ET/20314—1/2) Conceptual design of advanced 
central receiver power system. Final report. Tracey, T.R. (Martin 
Marietta Corp., Denver, CO (USA)). Sep 1978. Contract EG-77-C- 
03-1724. 630p. Dep. NTIS, PC A99/MF AOl1. 

The design of a 300 MWe tower focus power plant which 
uses molten salt heat transfer fluids and sensible heat storage is 
described in detail. The system consists of nine heliostat fields with 
7711 heliostats in each. Four cavity receivers are located at the top 
of a 155-meter tower. Tasks include: (1) review <nd analysis of 
preliminary specification; (2) parametric analysis; (3) selection of 
preferred configuration; (4) commercial plant conceptual design; (5) 
assessment of commercial-sized advanced central power system; (6) 
development plan; (7) program plan; (8) reports and data; (9) pro- 
gram management; (10) safety analysis; and (11) material study and 
test program. (WHK) 


424 (SAN—1068-1) 1-MW/sub th/ bench model solar cavity 
receiver steam generator program. Final report. (Martin Marietta 
Corp., Denver, CO (USA)). Feb 1978. Contract EY-76-C-03-1068. 
28p. Dep. NTIS, PC A03/MF AOl1. 

The final configuration of the 1 MW Thermal Bench Model 
Solar Cavity Receiver Steam Generator is presented. The receiver 
was designed, built, and tested to provide an early demonstration of 
the feasibility of using solar energy to produce electricity with a 
conventional steam turbine generator. The receiver was fabricated 
by Martin Marietta Corporation at its Denver facility and was tested 
in the radiant heat test facility at Sandia Laboratories, Albuquerque 
and followed by solar testing at the Centre National De La Re- 
cherche Scientifique (CNRS) solar furnace in Odeillo, France. Test 
results are brie fly discussed. The program plan included subsequent 
testing at the Solar Thermal Test Facility (STTF) in Albuquerque. 
Modifications to the r2ceiver have been made that will permit testing 
at STTF. 


425 (SAN—1111-1{Vol.7)) Central receiver solar thermal 
power system pilot plant cost report. Volume VII. Collector subsystem. 
(Boeing Engineering and Construction :°o., Seattle, WA (USA)). 15 
May 1977. Contract EY-76 C-03-1111. 27p. Dep. NTIS, PC A03/ 
MF AOI. 

A detailed cost breakde:vn is given for the collector subsys- 
tem for the central receiver soler thermal power system pilot plant. 
The breakdown includes site pieparation; all the collector equip- 
ment; plant master control equipment; quality a°surance; distributa- 
bles (such as contractor field office personnel and supplies anc 
insurance); indirects (such as architectural engineer services, con- 
struction management, and master control design); ope atiots and 
maintenance; and test program technical support. All pricing is in 
1977 dollars. (WHK) 
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426 (SAN—1604-1) Solar Central Receiver Prototype Helio- 
stat. Volume I. Final technical report. (Boeing Engineering and 
Construction Co., Seattle, WA (USA)). 1 Jun 1979. Contract EG-77- 
C-03-1604. 207p. Dep. NTIS, PC A10/MF AO1. 

The objective of this project was to support the Solar Central 
Receiver Power Plant research, development and demonstration 
effort by: (1) Establishment of a heliostat design, with associated 
manufacturing, assembly, installation and maintenance approaches, 
that, in quantity production will yield significant reductions in 
capital and operating costs over an assumed 30 year plant lifetime as 
compared with existing designs; and (2) Identification of needs for 
near term and future research and development in heliostat concept, 
materials, manufacture, installation, maintenance, and other areas, 
where successful oy oe and application would offer sig- 
nificant payoffs in the further reduction of the cost of electrical 
energy from solar central receiver power plants. The prototype 
heliostat design is presented in detail; and manufacturing, installa- 
tion, and maintenance procedures described. (WHK) 


427 (SAN—1604-2) Solar Central Receiver Prototype Helio- 
stat. Volume II. Phase II planning (preliminary). (Boeing Engineering 
and Construction Co., Seattle, WA (USA)). 1 Jun 1978. Contract 
EG-77-C-03-1604. 34p. Dep. NTIS, PC A03/MF AOI1. 

A currently planned DOE program will develop and con- 
struct a 10 MW/sub e/ Pilot Plant to demonstrate the feasibility and 
operational characteristics of Solar Central Receiver Power Genera- 
tion. The field of heliostats is a major element of the Solar Central 
Receiver Power Generation system. The primary objective of the 
program described .s to establish and verify the manufacturability, 
performance, durability, and maintenance requirements of the com- 
mercial plant heliostat design. End products of the 16 month effort 
include: (1) design, fabrication, and test of heliostats; (2) preliminary 
designs of manufacturing, assembly, installation, and maintenance 
processes for quantity production; (3) detailed design of critical 
tooling or other special equipment for such processes; (4) refined 
cost estimates for heliostats and maintenance; and (5) an updated 
commercial plant heliostat preliminary design. The program man- 
agement and cortrol system is discussed. (WHK) 


DISTRIBUTED COLLECTOR 


428 (DOE/JPL/1060—3) Thermal power systems research 
and development project. Advanced technology department semi- 
annual progress report, October 1977-March "1978. (Jet Propulsion 
Lab., Pasadena, CA (USA)). Jun 1978. Contract EX-76-A-29-1060- 
003. 233p. Dep. NTIS, PC Al1/MF A0O1. 

The task undertaken by NASA/JPL for the Advanced Ther- 
mal Technology Branch is to develop advanced technology to 
improve life cycle costs of solar thermal electric power plants. As a 
result of the planning and special studies activities, a point-focusing 
concentrator, Stirling engine/alternator solar thermal electricity 
power plant concept was identified as the most likely cost-effective 
candidate system to be developed for future dispersed solar power 
applications. The dish-Stirling advanced technology development 
task was initiated in October 1977 with the goal of demonstrating the 
feasibility of the concept through a single prototype module test 
program within 5 years. Greater than 25 percent efficiency in 
generating electricity with a module direct cost of less than $700 
(1975 dollars) per peak kilowatt of electricity (kWe) at the generator 
is the 1983 objective. A somewhat longer-term goal is to reduce the 
module cost to less than $500 per peak kilowatt of electricity at the 
generator. In addition, goals for efficiency and cost for electrical 
energy transport and storage within a projected 10 MWe rated 
power plant were set as 94 percent and $63/kWe for transport and 
87 percent and $37/kWe-hr for storage and inversion. Other goals 
for subsystems are 70 percent efficiency for the collector (concentra- 
tor and receiver) with a total cost of the collector less than $100 per 
squeare meter of concentrator aperture. Status of the design studies 
on solar concentrators, solar receivers, thermal-to-electric energy 
conversion, energy transport and storage, and power processing 1s 
reported. (WHK) 


TOTAL ENERGY AND HYS3SRID SYSTEMS 
REFER ALSO TO CITATION(S) 548 


429 (AI-DOE—13230(Vol.1)) Commercial applications of 
solar total energy systems. Volume 1. Summary. Final report. Boobar, 
M.G.; McFarland, B.L.; Nalbandian, S.J.; Willcox, W.W.; French, 
E.P.; Smith, K.E. (Atomics International Div., Canoga Park, CA 
(USA)). Jul 1978. Contract EY-76-C-03-1210. Sip. Dep. NTIS, PC 
A04/MF AOl. 

A methodology has been developed by Atomics International 
under contract to the Department of Energy to define the applicabil- 
ity of solar total energy systems (STES) to the commercial sector 
(e.g.. retail stores, shopping centers, offices, etc.) in the United 
States. Candidate STES concepts were selected to provide on-site 
power generation capability, as well as thermal energy for both 
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heating and cooling applications. Each concept was evaluated on the 
basis of its cost effectiveness (i.e., as compared to other concepts) 
and its ability to ultimately penetrate and capture a significant 
segment of this market, thereby resulting in a saving of fossil fuel 
resources. The photovoltaic STES appears favorable for oo 
under 800 kWe; whereas the organic Rankine STES would be more 
cost effective for larger energy demand applications. Initial penetra- 
tion of these systems are expected to occur in the northeast for large 
shopping centers in the 1990 to 2000 time period. Such systems 
could provide about 0.8 to 1.8 quads (8 x 10" to 1.8 x 10° Btu) of 


energy per year for commercial appliciions by the year 2010. 


430 (AI-DOE—13230(Vol.2)) Commercial applications of 
solar total energy systems. Final report. Volume 2. Technical. Boobar, 
M.G.; McFarland, B.L.; Nalbandian, S.J.; Willcox, W.W.; French, 
E.P.; Smith, K.E. (Atomics International Div., Canoga Park, CA 
(USA)). Jul 1978. Contract EY-76-C-03-1210. 167p. Dep. NTIS, PC 
A08/MF AOl. 

The overall objective of this program was to assess the 
feasibility of using solar energy to provide a significant fraction of 
the energy needs of commercial buildings that have energy demands 
greater than 200 kWe. This volume of the final report discusses the 
approach employed to develop: (1) STES concept configurations 
and component data, (2) commercial buildings application data, and 
(3) computer simulation programs for evaluating various STES 
concept-commercial buildings applications. Various solar thermal 
and photovoltaic solar total energy systems (STES) configurations 
were considered. Concurrently, data on commercial buildings (e.g., 
categories, energy demand, demographic population, etc.) were de- 
veloped and used to define six model building configurations which 
could be used as representative commercial buildings within six 
various regions (12 specific sites) of the United States. The six 
configurations included four building types (a low rise office build- 
ing, a large retail store, a medium-size shopping center and a large 
shopping center) typifying current building designs. The remaining 
two configurations used the large shopping center model except that 
the energy demand was changed to reflect future building designs. 
The STESEP Computer Code was developed for a quick evaluation 
method for tradeoffs related to (1) cascading of thermal power 
conversion systems, (2) determination of optimum collector sizes and 
operating conditions (make or buy decisions for auxiliary energy), 
and (3) comparison of solar total energy concepts in various parts of 
the country and in various types of commercial buildings to assess 
their future economic potential for various economic scenarios. 
(WHK) 


431 (AI-DOE—13230(Vol.3)) Commercial applications of 
solar total energy systems. Volume 3. Conceptual designs and market 
analyses. Final report. Boobar, M.G.; McFarland, B.L.; Nalbandian, 
S.J.; Willcox, W.W.; French, E.P.; Smith, K.E. (Atomics Interna 
tional Div., Canoga Park, CA (USA)). Jul 1978. Contract EY-76-C- 
03-1210. 149p. Dep. NTIS, PC A07/MF AO1. 

The overall objective of this program was to assess the 
feasibility of using solar energy to provide a significant fraction of 
the energy needs of commercial buildings that have energy demands 
greater than 200 kWe. The STES concept trade studies, sensitivity 
parameters, performance characteristics, and selected concepts are 
discussed. Market penetration rate estimates are provided, and tech- 
nology advancements and utilization plans are discussed. Photovol- 
taic STES configurations and Rankine cycle thermal STES systems 
are considered. (WHK) 


432 (AI-DOE—13230(Vol.4)) Commercial applications of 
solar total energy systems. Volume 4. Appendices. Final report. 
Boobar, M.G.; McFarland, B.L.; Nalbandian, S.J.; Willcox, W.W.; 
French, E.P.; Smith, K.E. (Atomics International Div., Canoga 
Park, CA (USA)). Jul 1978. Contract EY-76-C-03-1210. 223p. Dep. 
NTIS, PC Al0/MF AOl. 

A methodology has been developed by Atomics International 
under contract to the Department of Energy to define the applicabil- 
ity of solar total energy systems (STES) to the commercial sector 
(e.g., retail stores, shopping centers, offices, etc.) in the United 
States. Candidate STES concepts were selected to provide on-site 
power generation capability, as well as thermal energy for both 
heating and cooling applications. Each concept was evaluated on the 
basis of its cost effectiveness (i.c., as compared to other concepts) 
and its ability to ultimately penetrate and capture a significant 
segment of this market, thereby resulting in a saving of fossil fuel 
resources. This volum-~ contains the appendices. Topics include 
deterministic insolation model computer code; building energy usage 
data; computer simulation programs for building energy demand 
analysis; model buildings for STES evaluation; Solar Total Energy 
System Evaluation Program (STESEP) computer code; transient 
simulation of STES concept; solar data tape analysis; program 
listings and sample output for use with TRNSYS; transient simula- 
tion, and financial parameters sensitivities. (WHK) 


433 (ATR—79(7743)-2) Fort Hood Solar Total Energy Proj- 
ect: technical support and systems integration. Second semiannual 
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report, 1 November 1978-30 April 1979, Katz, E.L. (Aerospace Corp., 
El Segundo, CA (USA). Energy and Resources Div.). 1 Jul 1979. 
Contract ET-78-C-94-4271. 22p. Dep. NTIS, PC A02/MF AOl. 

The status of the Solar Total Energy Large Scale Experiment 
at the 87,000 troop housing complex at Fort Hood's Main Post area 
is described. Five building containing 155,560 ft? uf floor area are to 
be served by solar space heating, air conditioning, and domestic hot 
water. Initial design efforts toward a parabolic trough collector field 
are described, and the decision by DOE Headquarters that the use of 
a central receiver solar thermal power system be considered is 
discussed. A life-cycle cost comparison analysis between the Fort 
Hood and Shenandoah Solar Total Energy Large Scale Experiments 
is given. (WHK) 


434 (SERI/TR—8037-1) Solar thermal repowering systems 
integration. Final report. Dubberly, L.J.; Gormely, J.E.; McKenzie, 
A.W. (Stearns-Roger Services, Inc., Denver, CO (USA)). Aug 1979. 
Contract EG-77-C-01-4042. 156p. Dep. NTIS, PC A08/MF AO1. 

This report is a solar repowering integration analysis which 
defines the balance-of-plant characteristics and costs associated with 
the solar thermal repowering of existing gas/oil-fired electric gener- 
ating plants. Solar repowering interface requirements for water/ 
steam and salt or sodium-cooled central receivers are defined for unit 
sizes ranging from 50 MWe non-reheat to 350 MWe reheat. Finally 
balance-of-plant cost estimates are presented for each of six combina- 
tions of plant type, receiver type and percent solar repowering. 


OCEAN THERMAL GRADIENT POWER PLANTS 
REFER ALSO TO CITATION(S) 537 


435 (ANL/OTEC-PS—3) OTEC performance tests of the 
Union Carbide sprayed-bundle evaporator. Hillis, D.L.; Lorenz, J.J.; 
Yung, D.T.; Sather, N.F. (Argonne National Lab., IL (USA)). May 
1979. Contract W-31-109-ENG-38. 35p. Dep. NTIS, PC A03/MF 
AOl. 

Results of performance tests on a Union Carbide sprayed- 
bundle evaporator with High Flux titanium tubes are reported. This 
unit performed satisfactorily and was free of operational problems. 
Under nominal operating conditions (3200 gpm water flow rate, 3.2 
million Btu/hr heat duty, and 40 gpm ammonia feed rate), the 
overall heat transfer coefficient (Uo) was found to be 760 Btu/hr ft? 
°F and the ammonia-side and water-side coefficients were 4600 and 
1300 Btu/hr ft? °F, respectively. The overall water-side pressure 
drop in the heat exchanger was 4.0 psi, and the vapor quality 
measured at various heat duties and ammonia feed rates was 99.2 +- 
0.25%. Variations in heat duty (from 2.4 million to 4.0 million Btu/ 
hr) and ammonia inlet temperature (from 52 to 72°F) did not affect 
the value of Up, nor did changes in ammonia feed rate in the range of 
40 to 100 gpm. However, a minimum ammonia feed rate below 
which Up decreased sharply was observed; this corresponded to a 
local tube loading of 20 Ib/hr ft and was essentially independent of 
heat duty. Finally contact between the liquid ammonia and the High 
Flux surface under nonboiling conditions appeared to deactivate 
nucleation sites, reducing Up to < 700 Btu/hr ft? °F. The deacti- 
vated surface could be reactivated by drying out the tubes while 
maintaining warm water flow. 


436 (COO—4931-1) Construction feasibility of OTEC plat- 
forms. Final report. Brewer, J.H.; Harwood, P.; Solberg, K.; Fjeld, 
S. (Deep Oil Technology, Inc., Long Beach, CA (USA); Norske 
Veritas, Oslo). Dec 1978. Contract ET-78-C-02-4931. 146p. Dep. 
NTIS, PC A07/MF AOl. 

This study provides an evaluation of the feasibility of con- 
structing either steel or concrete OTEC platforms of both spar and 
ship shape configurations for a range of platform sizes with respect 
to existing, developed shipyard or fabrication yard facilities that are 
currently active in marine vessel construction within the US. This 
brief study is quite broad in scope. Many parameters, including plant 
size; vessel type, size, configuration, and dimensions; position of heat 
exchangers; existing construction facility size, geographic location, 
and potential for modification; and, availability of undeveloped deep 
water construction sites affect the conclusions drawn. Nevertheless, 
the conclusions should remain valid and not change significantly, 
unless there are major changes in either vessel size or US construc- 
tion capabilities. The various concepts are ranked in order of their 
feasibility and practicality of construction in existing or modified 
existing facilities and new facilities. 


437 (MIT-EL—77-011) Ocean thermal energy conversion 
plants: experimental and analytical study of mixing and recirculation. 
Jirka, G.H.; Fry. D.J.; Johnson, R.P.; Harleman, D.R.F. (Massachu- 
setts Inst. of Tech., Cambridge (USA). Energy Lab.). Sep 1977. 
Contract EY-76-S-02-2909. 271p. Dep. NTIS, PC Al2/MF AOI. 

Experimental and analytical studies have been carried out to 
determine the characteristics of the temperature and velocity fields 
induced in the surrounding ocean by the operation of an OTEC 
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plant. The condition of recirculation, i.e. the re-entering of mixed 
discharge water back into the plant intake, was of particular interest 
because of its adverse effect on plant efficiency. The studies were 
directed at the mixed discharge concept, in which the evaporator 
and condenser water flows are exhausted jointly at the approximate 
level of the ambient ocean thermocline. The OTEC plant was of the 
symmetric spar-buoy type with radial or separate discharge configu- 
rations. A distinctly stratified ocean with uniform, ambient current 
velocity was assumed. The following conclusions are obtained: the 
recirculation potential of an OTEC plant in a stagnant ocean is 
determined by the interaction of the jet discharge zone and a double 
sink return flow (one sink being the evaporator intake, the other the 
jet entrainment). This process occurs in the near-field of an OTEC 
plant up to a distance of about three times the ocean mixed layer 
depth. The stratified internal flow beyond this zone has little effect 
on recirculation, as have small ocean current velocities (up to 0.10 
m/s prototype). Conditions which are conducive to recirculation are 
characterized by high discharge velocities and large plant flow rates. 
A design formula is proposed which determines whether recircula- 
tion would occur or not as a function of plant design and ocean 
conditions. On the basis of these results, it can be concluded that a 
100 MW OTEC plant with the mixed discharge mode can operate at 
a typical candidate ocean site without incurring any discharge recir- 
culation. 


438 (SERI/TP—35-253) Analysis of a heat exchanger-thermo- 
electric generator system. Henderson, J. (Solar Energy Research 
Inst., Golden, CO (USA)). 1979. Contract EG-77-C-01-4042. 7p. 
(CONF-790803—56). Dep. NTIS, PC A02/MF AO1. 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

Analysis of a thermoelectric generator (TEG) in an ocean 
thermal energy conversion (OTEC) application is presented. An 
analytic model is developed for describing the heat exchanger-TEG 
interactions. This model is used to illustrate limitations of applying 
conventional fixed junction temperature assumptions to systems ex- 
periencing significant temperature drops across the heat exchanger 
surfaces. Design methods are developed for determining the thermo- 
electric element geometry that produces maximum output power. 
Results show that a heat exchanger-TEG system may deliver about 
100 W/m? of heat exchanger surface. This compares favorably with 
conventional OTEC schemes. 


SOLAR RADIATION UTILIZATION 
REFER ALSO TO CITATION(S) 570, 590 


SPACE HEATING AND COOLING 


REFER ALSO TO CITATION(S) 539, 543, 571, 572, 573, 574, 576, 
577, 578, 579, 580, 581, 582, 583, 584, 585, 586, 587, 591, 594, 597, 
601, 602, 1217, 1224, 1233, 1243, 1266, 1267 


439 (BNL—26748) Use of earth coupling in solar assisted heat 
pumps. Metz, P.D.; Kush, E.A.; Andrews, J.W. (Brookhaven Na- 
tional Lab., Upton, NY (USA)). 1979. Contract EY-76-C-02-0016. 
lip. (CONF-791119—1). Dep. NTIS, PC A02/MF AO1. 

From Nordic symposium on earth heat pump systems; Gote- 
borg, Sweden (15 Oct 1979). 

A research program at Brookhaven National Laboratory 
studies the use of thermal coupling between the earth and the 
storage element of a solar source heat pump system. Four buried 
tanks and five configurations of serpentine plastic pipe are presently 
being studied with various control strategies. System heating and 
cooling performance, detailed earth temperature profiles, and soil 
thermal properties are measured. Experimental results are used to 
validate heat flow models. The integration of ground coupling with 
solar heat pump systems is explained, the tank and pipe field configu- 
rations are described, and the heat flow model development is 
outlined. The experimental resulis to date are reported and these 
results are compared to model predictions. 


440 (CONF-780701—) Department of Energy's solar update. 
Four regional conferences highlighting the objectives, plans, and expe- 
rience of the National Commercial Solar Heating and Cooling Demon- 
stration Program and the National Solar Data Program. (Planning 
Research Corp., McLean, VA (USA); Trinity Univ., San Antonio, 
TX (USA); Alabama Univ., Huntsville (USA)). Jul 1978. Contract 
EC-78-C-01-4131. 23lp. Dep. NTIS, PC All/MF A0Ol. 

From Conference on the energy solar updates; Atlanta, GA, 
USA (12 Jul 1978). 

These proceedings represent the overview and project papers 
made available to all the participants at each of the regional confer- 
ences. Papers not available at time of publication, and additional 
materials, including a summary and analysis of the Workshop/Panel 
Sessions are included in the complete proceedings CONF-780701— 
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(Rev.) for which individual abstracts were prepared for each paper. 
(MHR) 


Demonstration 

ning Research Corp., McLean, VA (USA); Trinity Univ., Sen 
Antonio, TX (USA); Alabama Univ., Huntsville (USA)). Nov 1978. 
Contract EC-78-C-01-4131. 438p. Dep. NTIS, PC Al9/MF AOl1. 

From Conference on the energy solar updates; Atlanta, GA, 
USA (12 Jul 1978). 

This volume contains the entire proceedings of the solar 
update. All papers presented by DOE officials, DOE contractors, 
and demonstration site representatives are presented, as well as 
summaries of all workshops, comments from questionnaires, and a 
listing of all participants. Twenty-eight papers are included. Two 
were abstracted previously for EDB. Separate abstracts were pre- 
pared for twenty-six. (MHR) 


442 (CONF-780701—(Rev.), pp 3-22) Solar demonstration 
C. (Battelle Memorial Inst., Columbus, 


program overview. Conner, 
OH). Nov 1978. 

From Conference on the energy solar updates; Atlanta, GA, 
USA (12 Jul 1978). 

The objectives of the solar energy program and ways to meet 
them are summarized. The following are discussed briefly: data 
collection, Federal Buildings Program, standards development, 
market development, environment and resource assessment, and 
program reports and accomplishments. (MHR) 


443 (CONF-780701—(Rev.), pp 23-82) Heating and Cooling 
Projects Program review. Nov 1978. 

From Conference on the energy solar updates; Atlanta, GA, 
USA (12 Jul 1978). 

This presentation describes the design, construction, installa- 
tion, and testing experiences associated with the 222 government 
supported Commercial Solar Heating and Cooling Demonstration 
Projects. Advantageous concepts and practices are identified, and 
problem areas are described. The experiences related to the system 
aspects of the commercial demonstration program are highlighted. 


444 (CONF-780701—({Rev.), pp 85-89) Solar heating system 
applied at Rademaker Corporation, Louisville, Kentucky. Rademaker, 
R.W. (Rademaker Corp., Louisville, KY). Nov 1978. 

From Conference on the energy solar updates; Atlanta, GA, 
USA (12 Jul 1978). 

This system uses 240 square feet of liquid collectors and 195 
square feet of air collectors with storage capacity of 560 gallons of 
water in a steel tank for the liquid system and 110 cubic feet of river 
gravel for the air system. Problems involved in the operation of the 
system are discussed. Foremost among the problems, the insolation 
was found to be nowhere near what the books have indicated. 
(MHR) 


445 (CONF-780701—(Rev.), pp 91-99) Solar office building, 
Walt Disney World. Jones, H.C. (Reedy Creek Utilities Co., Inc., 
Lake Buena Vista, Florida). Nov 1978. 

From Conference on the energy solar updates; Atlanta, GA, 
USA (12 Jul 1978). 

In November 1977, the utility company servicing Walt 
Disney World put into operation a new two-story office building, 
specifically designed for a unique solar energy system. Solar energy 
powers air conditioning, space heating, and potable hot water 
supply. The solar collectors are the roof of the building. They are 
horizontal parabolic mirrored troughs which focus on tracking ab- 
sorbers, moving in one dimension, and filled with water. There is 
dual storage, 10,000 gallons of hot water and 10,000 gallons of 
chilled water. The chiller is a commercially available 25-ton lithium 
boride absorption unit and utilizes an existing cooling tower system 
as the heat sink. The building has 5625 square feet of air conditioned 
space and the collector area of the roof is 3840 aquare feet. There is 
no redundant nor auxiliary energy system for space heating nor hot 
water. There is a connection to the utility company’s chilled water 
distribution system as the alternate cooling mode. The system is 
highly instrumented as part of the National Solar Data Program. 
Performance to date has been equal to or exceeded, design criteria. 


446 (CONF-780701—(Rev.), pp 101-105) Installation experi- 
ence on a modernized fifteen ton solar air conditioning, space heating 
and domestic hot water system using reflector augmented flat plate 
collectors. Hudson, W.T. (Independent Living, Inc., Norcross, GA). 
Nov 1978. 

From Conference on the energy solar updates; Atlanta, GA, 
USA (12 Jul 1978). 

The North Georgia Planning and Development Commission's 
solar system was completed in May 1978. The installation of this 
fifteen ton solar space cooling, heating, and domestic hot water 
system took seven weeks from delivery of equipment to operational 
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status. Final acceptance of the system was made two weeks later by 
Department of Energy and Customer Project Managers. Premanu- 
facturing a modularized solar system made possible this short instal- 
lation schedule. The addition of system controls which allowed the 
installer to override the automatic solar and conventional system 
controls made it possible to bring up the system in less than a week 
and to complete the acceptance test in two days. In terms of 
performance, the system out performs the design expectations. 
During AIP, the air conditioning unit delivered 17 tons peak against 
a design peak of 15.2 tons. The collector temperature rise of 12°F is 
20% higher than design calculations. The collector operating tem- 
perature for the conditions being experienced was 189°F, 4°F above 
the design expectations. The solar system power consumption was 
6.6% lower than design calculations which suggests that the head 
resistance of the interconnecting system is lower than expected. 


447 (CONF-780701—(Rev.), pp 107-111) Operating experi- 
ence: the Trinity University Solar Heating and Cooling Project. Clark, 
G.; Treat, C.H. (Trinity Univ., San Antonio, TX). Nov 1978. 

From Conference on the energy solar updates; Atlanta, GA, 
USA (12 Jul 1978). 

The Trinity project is a retrofit of an existing central plant 
which provides space heating, space cooling, and domestic hot 
water for the campus athletic center and 5 dormitories housing about 
500 students. This solar energy system utilizes 16,080 square feet 
(lens areas) of Northrup tracking, concentrating collectors and 
40,000 gallons of hot water storage in 2 buried steel tanks. Solar 
powered cooling is provided by a 350 ton Carrier lithium bromide 
absorption chiller which was already in the central plant. Non-solar 
cooling is now provided by a 630 ton electric centrifugal chiller 
installed as part of this project. Some of the lessons learned during 
construction and operation of the project since its completion in 
April 1977 are discussed. 


448 (CONF-780701—(Rev.), pp 113-123) Combined active 
and passive solar heating system for two commercial buildings in Santa 
Clara, California. Whitehouse, H.T.; Kast, M.A. (Pacific Sun, Inc., 
Menlo Park, CA). Nov 1978. 

From Conference on the energy solar updates; Atlanta, GA, 
USA (12 Jul 1978). 

Twin 50,000 square foot industrial buildings, incorporating 
both active and passive solar design elements, are nearing comple- 
tion in the Oakmead Industrial Park, Santa Clara, California. The 
single story buildings feature slab floor construction and tilt-up 
concrete walls. A structural facia on the north extreme of each 
building provides a 45° support for approximately 2900 square feet of 
high-performance flat plate collectors. These liquid-based collectors 
form the basis for an active solar subsystem which includes a unique 
control logic to manage energy in a Second Law sense. The south- 
facing, vertical tilt-up concrete wall has been modified to accommo- 
date some 1200 square feet of air-based collector fashioned after a 
Trombe design. The tilt-up wall fabrication technique is commonly 
used in commercial and industrial building construction, and shows 
promise for ready adaptation to solar heating applications. 


449 (CONF-780701—(Rev.), pp 125-129) Solar air heating 
system for First Baptist Church. Erickson, D.D. Nov 1978. 

From Conference on the energy solar updates; Atlanta, GA, 
USA (12 Jul 1978). 

This project is a solar air collector system for space heating 
and domestic hot water preheating in Aberdeen, South Dakota. The 
system consists of approximately 1400 ft? of Solaron collectors 
covering the entire area of the south-oriented portion of the roof of 
the worship center of the church. The collectors primarily provide 
heat for the 7000 ft? worship center zone, and heat is stored in a rock 
storage bin under the floor of mechanical rooms. 


450 (CONF-780701—(Rev.), pp 131-135) Solar-assisted heat 
pump operation and start-up, Littleton Center, Littleton, Colorado. 
Supple, R.G. (Bridgers and Paxton Conservation Engineers, Inc., 
Albuquerque, NM). Nov 1978. 

From Conference on the energy solar updates; Atlanta, GA, 
USA (12 Jul 1978). 

The events that took place and problems that arose during the 
construction, start-up, and initial operation of a 150-ton solar-assisted 
heat pump system located at the Littleton Center in Littleton, 
Colorado are reviewed. Several of these common problems will be 
discussed along with specific situations applicable to the Littleton 
Municipal Center solar system. The solar energy system consists of 
flat plate solar collectors, storage tanks, heat exchangers, pumps, 
piping and controls required for a solar-assisted internal source heat 
recovery heat pump system. The Littleton Center serves City gov- 
ernment administration and is a multi-use building with office space 
for City personnel, public space for City Council meetings, a small 
Police Station in operation 24 hours per day, and an Emergency 
Operation-Communications Center which also is occupied 24 hours 
per day. The two-story building has approximately 56,000 ft? of floor 
area and is of masonry and prestressed concrete tee construction. 
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451 (CONF-780701—(Rev.), pp 137-146) Solar assisted heat 
pumps for motel applications in La Quinta Motor Inn, Salt Lake City, 
Utah. Rubin, M. (La Quinta Motor Inns, Inc., San Antonio, TX); 
Orlowski, H. Nov 1978. 

From Conference on the energy solar updates; Atlanta, GA, 
USA (12 Jul 1978). 

Solar energy systems designed for the La Quinta Motor Inns 
interface between two newly developing mechanical technologies, 
solar energy, and the water source heat pump. The low temperature 
thermal requirement of the water source heat pump makes it an 
excellent match for the use of low temperature solar energy, and as 
such adds the benefit of a smaller solar energy system, with its lower 
associated cost. The Salt Lake City project will consist of 122 rooms 
utilizing a net collector array of 3000 square feet, which is anticipat- 
ed will provide 25% of the heating requirement and 61% of the 
domestic hot water. Total installation cost is anticipated to be 
$250,000. 


452 (CONF-780701—(Rev.), pp 147-152) St. Charles High 
School solar system, St. Charles, Illinois. Gordon, H.T. (Burt, Hill, 
Kosar, Rittleman, and Associates, Butter, PA). Nov 1978. 

From Conference on the energy solar updates; Atlanta, GA, 
USA (12 Jul 1978). 

Analysis conducted during the preparation of the proposal 
indicated that a solar energy system combined with a heat recovery 
rotary chiller was the most effective method of providing space 
conditioning in the project. The building had been carefully de- 
signed for the future addition of solar energy, including the provi- 
sion of solar storage tanks during the original building construction, 
and the selection of a heating distribution system sized to achieve the 
design heating requirements with low temperature water. In addi- 
tion, the structural system of the school was designed to accommo- 
date the future addition of solar collector panels and the accompany- 
ing support structure. The system description, preparation of con- 
struction documents, bidding, and other project aspects are included 
here. 


453 (CONF-780701—(Rev.), pp 153-161) Northview School, 
Howards Grove, Wisconsin. Linde, R. (Linde-Groth Architecture, 
Sheboygan, WI). Nov 1978. 

From Conference on the energy solar updates; Atlanta, GA, 
USA (12 Jul 1978). 

This school building has a zoned forced air heating system 
using 2277 ft? of fixed, non-selective flat plate solar air heaters and 
1500 ft* of rock bed heat storage. Various design items for minimiz- 
ing heat losses are listed. The design, construction, and general 
problems are reviewed briefly. (MHR) 


454 (CONF-780701—(Rev.), pp 179-182) Navy Pier Solar 
Demonstration Project. Fagan, B. (City of Chicago, Chicago, IL). 
Nov 1978. 

From Conference on the energy solar updates; Atlanta, GA, 
USA (12 Jul 1978). 

A solar heating system is being retrofitted into a 60 year-old 
building complex located on Chicago’s downtown lakefront. The 
complex, Navy Pier, is a man-made peninsula extendinng over 3/5 
mile into Lake Michigan and affording the joint advantages of public 
visibility and unobstructed solar access. Lacking a permanent me- 
chanical system, the East End complex has been available for use 
only during the non-heating season; the solar system, in conjunction 
with a conventional mechanical system under construction, enhances 
the opportunity for year round utilization of the Pier. An informa- 
tion center located on the ground level Pedestrian Promenade will 
provide visitors with a close-up view of interface hardware and 
static collector displays. The information generated by the data 
collection activity in this center will be used in evaluating the 
feasibility of retrofitting existing buildings for solar energy harvest. 
Thermal energy collected by approximately 8000 square feet of solar 
panels is expected to furnish 33% of the space heating load and 
100% of the domestic hot water load for the Terminal Building, a 
36,000 ft? three-story masonry structure serving as the gateway to 
the East Complex. 


455 (CONF-780701—-(Rev.), pp 183-188) Design philosophy 
and solar configuration for Headquarters of Contemparary Systems, 
Inc. Christopher, J.C. (Contemporary Systems, Inc., Jaffrey, NH). 
Nov 1978. 

From Conference on the energy solar updates; Atlanta, GA, 
USA (12 Jul 1978). 

Contemporary Systems is currently working on a combined 
solar heating and night-air cooling system to be integrated into the 
new CSI engineering and production facilities. This building is to be 
constructed in Peterborough, New Hampshire, and will incorporate 
many new concepts in solar design and materials application. The 
7000 ft? structure will consist of a two-level office section with 
extensive hybrid systems utilization and a production section with a 
large air-type active array comprising the south wall of the struc- 
ture. 
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(CONF-780701—(Rev.), pp 189-194) Cary Arboretum 
Solar Project Update: design, submittal, construction, and operational 
= Brown, D.F. (Carey Arboretum, Millbrook, NY). Nov 

From Conference on the energy solar updates; Atlanta, GA, 
USA (12 Jul 1978). 

Lessons learned from the design, construction, start-up, and 
initial operation of the project are reviewed. Problems range from 
incorrect degree-day figures to condensation on the glass in the 
collectors. (MHR) 


457 (CONF-780701—(Rev.), pp 195-199) Solar heating and 
hot water system for the Technology Properties Trust Building, Bur- 
lington, Massachusetts. Zvara, J. (Aeropace Systems, Inc., Burling- 
ton, MA). Nov 1978. 

From Conference on the energy solar updates; Atlanta, GA, 
USA (12 Jul 1978). 

The solar system consists of 1872 ft? of Daystar liquid flat 
plate collectors augmented by flat reflectors 8 ft in length inclined 
10° to the horizontal. Storage capacity of 6000 gallons in two steel 
tanks are included. Brief descriptions of the various systems are 
included. (MWR) 


458 (CONF-780701—(Rev.), pp 201-211) Design/construction 
approach to the Solar Demonstration Project at the Children’s Hospi- 
tal Medical Center. Gisone, V. (BALCO Inc., Newton, MA). Nov 
1978. 

From Conference on the energy solar updates; Atlanta, GA, 
USA (12 Jul 1978). 

The advantages of the Design/Construction Method where 
one organization is responsible for a system from concept to check- 
out are presented. The solar heating project installed in the John 
Enders Pediatric Research Building of the Children’s Hospital Medi- 
cal Center in Boston is examined in some detail beginning with a 
summary description of the system. (MHR) 


459 (CONF-780701—(Rev.), pp 213-219) National Solar Data 
Program. Hale, H.J. (Department of Energy, Washington, DC). Nov 
1978. 

From Conference on the energy solar updates; Atlanta, GA, 
USA (12 Jul 1978). 

The organization and achievements of the National Solar 
Data Program are reviewed. Some problems involved in the start-up 
period of the Program are mentioned. (MHR) 


460 (CONF-780701—(Rev.), pp 221-226) National Solar Data 
Network. Murphy, L.J. Nov 1978. 

From Conference on the energy solar updates; Atlanta, GA, 
USA (12 Jul 1978). 

A systematic approach taken for the development of instru- 
mentation requirements, performance evaluation techniques, collec- 
tion procedures, and analysis methods is described briefly. The steps 
from site study to report generation are mentioned. (MHR) 


461 (CONF-780701—(Rev.), pp 227-230) Solar energy control 
system evaluation. Bartlett, J.C. (International Business Machines 
Corp., Huntsville, AL). Nov 1978. 

From Conference on the energy solar updates; Atlanta, GA, 
USA (12 Jul 1978). 

In the performance monitoring process, numerous systems 
have been observed in which the control system has caused abnor- 
mal operation of the solar-energy system. These observed anomalies 
are discussed to aid the designers of solar-energy systems in avoiding 
such problems in the future. For discussion purposes, the problems 
which caused the anomalies have been classified as problems with 
control sensors, problems with individual controllers, and problems 
with multiple controllers. Several examples are given which charac- 
terize each of these classes of problems. If the cause of the problem 
is obvious, it is briefly mentioned. But if the cause of the problem is 
not obvious, a detailed discussion is presented to ensure that the 
problem is well understood and can be avoided in the future. 


462 (CONF-780701—(Rev.), pp 243-254) Thermal perform- 
ance of the Scattergood School Solar Energy System. Shenfish, K.L. 
(International Business Machines Corp., Huntsville, AL). Nov 1978. 

From Conference on the energy solar updates; Atlanta, GA, 
USA (12 Jul 1978) 

The Scattergood School solar-energy system and its modes of 
Operation are described briefly, and an evaluation of the system 
performance for the period September 1977 through April 1978 is 
presented. This evaluation is based on comparison of measurements 
of climatic, load, and operational conditions with those which were 
expected based on predictions and long-term averages. 


463 (CONF-780701—(Rev.), pp 255-265) Thermal perform- 
ance of the Perl-Mack Enterprises, Inc. Solar Energy System. Walker, 
R.V. (International Business Machines Corp., Huntsville, AL). Nov 
1978. 

From Conference on the energy solar updates; Atlanta, GA, 
USA (12 Jul 1978) 
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The solar-energy system of a HUD-2 site and its modes of 
operation are described briefly, and then a performance evaluation 
of the system for the period December 1977 through April 1978 is 
presented. This evaluation is based on comparison of predictions of 
climatic, load, and operational conditions with those which were 
measured. 


464 (CONF-780701—(Rev.), pp 295-307) Perspective on the 
cost of non-residential solar energy systems. Parker, A.J. Jr.; Hedden, 
R.E.; wd T.A. (Mueller Associates, Baltimore, MD). Nov 1978. 

‘om Conference on the energy solar updates; Atlanta, GA, 
USA (2 "Ful 1978). 

The major applications for accurate cost data are identified. 
Insight is provided into cost data collection problems, the approach 
taken is identified, and the output expected from this study is 
described. (MHR) 


465 (CONF-780701—(Rev.), pp 309-331) Architectural and 
engineering factors involved in the design of solar systems. Weinstein, 
S.D. (Ehrenkranz Group, New York, NY). Nov 1978. 

From Conference on the energy solar updates; Atlanta, GA, 
USA (12 Jul 1978). 

Some of the most common design and construction problems 
are discussed based on the review and analysis of over 70 projects. 
Discussions are included on the following: layout and access vs cost, 
support trade-offs, flashing and drainage problems, shim require- 
ments, snow losds, roof maintenance, drain down, structural loads, 
and pipe supports. (MHR) 


466 (CONF-790328—P1, pp 107-123) Overview of desiccant 
cooling systems and their storage requirements. Shelpuk, B.; Hooker, 
D.W. ya Energy Research Inst., Golden, CO). 1979. 

m Solar energy storage options workshop; San Antonio, 
TX, USA’ ( (18 Mar 1979). 

The various types of desiccant solar cooling systems being 
studied are reviewed including rotary axial flow systems, rotary 
radial outflow systems, and cross-cooled fixed bed systems. Various 
desiccant materials are also discussed. Results of performance pre- 
dictions for desiccant cooling systems are given, and thermal storage 
considerations for desiccant cooling systems are discussed. (WHK) 


467 (CONF-790328—P1, pp 137-147) Preliminary analysis of 
a total solar heating system. Burns, P.; Winn, C.B.; Leflar, J. (Colora- 
do State Univ., Fort Collins). 1979. 

From Solar energy storage options workshop; San Antonio, 
TX, USA (18 Mar 1979). 

A research project to develop a methodology for designing 
total solar heating systems and for determining the feasibility of such 
systems is described. A set of computer programs has been devel- 
oped to provide a very useful tool for the design of total solar 
heating systems. Preliminary results of a study on a total solar 
heating system to be located at Colorado State University employing 
evacuated tube collectors and annual energy storage in rock beds for 
space heating are presented. (WHK) 


468 (CONF-790328—P1, pp 221-229) Storage assisted resi- 
dential heating/cooling using solar energy-electric heat pump. Fry- 
singer, G.R. (Univ. of Delaware, Newark). 1979. 

From Solar energy storage options workshop; San Antonio, 
TX, USA (18 Mar 1979). 

At this point in time, the trade-off between the amount of 
internal storage (placed in the return/supply ducts), the amount of 
external storage (heat source for the heat pump) and the cost 
effective amount of solar assistance appears to depend upon the 
specific residence or installation. This observation is based on several 
experimental installations which are now in the planning and early 
implementation stage. General guidelines for the most cost-effective 
use of storage materials need to be prepared. Since any economic 
trade-off is very much dependent upon the current or projected 
utility rate structure, assumptions must be made as to the economic 
benefits which a utility might provide. These can be critical in the 
design of residential heating/cooling to utilize off-peak power. The 
general conclusions indicate that no single mode of thermal energy 
storage assistance provides a unique economic advantage. A combi- 
nation of storage options is desirable to greatly enhance economical 
operation under any load management regime based on anticipated 
time-of-day utility rates which reflect customer economies derived 
from marginal utility cost expectations. The concepts are attractive 
and the incentives should be high enough to encourage further 
efforts to define the full range of optional operating parameters. 


469 (CONF-790328—P1, pp 231-243) Annual cycle storage 
for building heating and cooling with a passive hybrid solar system. 
Kessel, K.B. 1979. 
From Solar energy storage options workshop; San Antonio, 
TX, — (18 Mar 1979). 
A hybrid active/passive solar heating and cooling system 
used in the Kessel house in California is described. The system 
employs an indoor swimming pool for temperature control using a 
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heat pump. The pool vater is heated by direct gain from skylights 
and windows or by solar collectors in the window sills. The floor 
plan and system layout are shown. (WHK) 


470 (CONF-790328—P1, pp 251-259) Heat pump/rock bed 
storage systems. Mills, G.L.; Remmers, H.E. (Zia Associates, Inc., 
Boulder, CO). 1979. 

From Solar energy storage options workshop; San Antonio, 
TX, USA (18 Mar 1979). 

Heat pump/rock bed storage systems, with and without solar 
collectors, have apparent potential to provide more economy and 
greater flexibility than conventional stand-alone heat pump or solar 
systems. Many studies analyze the thermal performance of solar- 
assisted heat pump/rock bed storage systems, but the studies do not 
analyze the systems adequately from an economics standpoint. One 
set of conditions (location, heat load, weather, utility rate) may favor 
a parallel solar-assisted heat pump arrangement while another set 
may favor a series arrangement or a system without collectors. In 
this study, the characteristics of heat pump/rock bed storage compo- 
nents were analyzed and used to formulate TRNSYS models of 
potentially cost effective systems. The systems were then analyzed 
for performance on a typical house in Albuquerque, New Mexico, 
and Madison, Wisconsin. Considerable emphasis was placed on 
system economics, since the principal goal of the project is to 
determine the most cost effective system. A new TRNSYS subrou- 
tine was developed to account properly for utility energy costs. 


471 (CONF-790328—P1, pp 271-280) Preliminary evaluation 
of a combined heat pump/thermal storage system for residential use. 
Schnurr, N.M.; Williamson, J.W. (Vanderbilt Univ., Nashville, TN). 
1979. 

From Solar energy storage options workshop; San Antonio, 
TX, USA (18 Mar 1979). 

The performance of heat pumps is measured by the coeffi- 
cient of performance (COP), defined as the ratio of heat delivered to 
the conditioned space divided by the energy input. The COP is a 
function of the temperature at which heat is delivered and the 
temperature of the source from which the heat is extracted. Unfortu- 
nately, the time during the diurnal cycle when maximum heating is 
required is the time when the ambient temperature (T/sub A/) and 
the COP of the heat pump are lowest. This situation can be im- 
proved if thermal energy storage is used. Consider, for example, an 
energy storage system using the sensible heating of water in an 
insulated tank. Energy may be transferred from the ambient air to 
the water during the warmest part of the day. During the nighttime, 
the heat pump can extract energy from the water that will then be at 
a significantly higher temperature than the ambient air, resulting in a 
higher COP. The energy saving will be partly offset by the energy 
required to drive an additional fan and one or more pumps. The 
savings in cost of electricity must be weighed against the capital 
investment and maintenance cost for the additional equipment. The 
purpose of the work described was to analyze the performance of a 
heating, ventilating, and air-conditioning (HVAC) system using ther- 
mal energy storage in conjunction with a heat pump and to compare 
the energy requirements and economics of that system with a 
conventional air-to-air heat pump. 


472 (CONF-790328—P2, pp 367-378) Role of storage in a roof 
pond residence: heating season. Loxsom, F.M.; Clements, E.A. (Trin- 
ity Univ., San Antonio, TX). 1979. 

From Solar energy storage options workshop; San Antonio, 
TX, USA (18 Mar 1979). 

Using hourly data for representative Januarys, the role of 
storage has been evaluated for the heating performance of a roof 
pond house in four cities which represent different climate regions of 
the US. A simple computer model was used to simulate a modest 
residence (102 m*). The pond was assumed to be covered with an 
inflated air cell during clear days and was covered with insulating 
panels at night or when the pond could not collect net energy. The 
results of simulations where thermal mass and the distribution of 
thermal mass between pond and house have been varied indicate that 
only 2 inches of water in the roof pond are needed to achieve 80% 
solar in warm climates during a typical January. In northern cli- 
mates, the size of losses through the closed panels at night deter- 
mines whether the roof pond could collect net energy. These results 
support the conclusion that unless there is a structural need for 
additional thermal mass, the thermal performance of a roof pond 
residence does not improve much by increasing the total thermal 
mass beyond the equivalent of 6 inches of total thermal mass where 
at least 2 inches of mass is in the pond. 


473 (CONF-790328—P2, pp 411-415) Passive heating and 
cooling using rock bin storage. Waddell, R.C. (Eastern Illinois Univ., 
Charleston). 1979. 

From Solar energy storage options workshop; San Antonio, 
TX, USA (18 Mar 1979) 

To test its physical and economic feasibility, a 140 m? house 
using passive solar heat from 20 m? of windows, rock storage, and 
night air cooling was constructed during the summer of 1978 in 
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Charleston, Illinois. The house has been occupied since Thanksgiv- 
ing by a family of three. Separate meterings of the heat pump, 
backup electric furnace, solar hot water heater, and total electric 
usage along with a continuous inside temperature recording and 
weather bureau data have made possible a preliminary comparison of 
its performance with the design predictions for most of this winter 
heat season. System design and performance are described. 


474 (CONF-790328—P2, pp 417-427) Direct air heating from 
membrane-lined water storage. Bourne, R.C. (Univ. of Nebraska, 
Lincoln). 1979. 

From Solar energy storage options workshop; San Antonio, 
TX, USA (18 Mar 1979). 

The overall project goal is to evaluate membrane-lined struc- 
tures as solar thermal storage subsystems. Work reported is aimed at 
system simplification by incorporating the load heat exchanger into 
the storage subsystem, using the storage surface area for direct 
heating of building return air. Alternate materials, structures, con- 
figurations, and heat exchange methods are being considered in 
designing recommended membrane-lined storage systems of 250, 
1500, and 5000 gallon sizes. Emphasis is being placed on the 1500 
gallon size as the most relevant for residential space heating applica- 
tions. Alternate enclosure studies for this size are completed, but 
have not yet been reported. The residential market has been divided 
into two categories; for single family homes with basements, the 
space occupied by storage was considered surplus (i.e., free) while 
for slab-on-grade homes, the cost to enclose the space occupied by 
storage was considered part of the storage cost. System design, 
optimization, technical feasibility, and cost-effectiveness are de- 
scribed. 


475 (CONF-790328—P2, pp 441-454) Chemical heat pump/ 
energy storage system demonstration using sulfuric acid and water. 
Clark, E.C. (Rocket Research Co., Redmond, WA); Hiller, C.C. 
1979 

From Solar energy storage options workshop; San Antonio, 
TX, USA (18 Mar 1979). 

A chemical heat pump/thermal energy storage system has 
been designed, fabricated, and successfully tested under US Depart- 
ment of Energy (DOE) funding utilizing the reversible chemical 
reaction between sulfuric acid and water. This first operational 
chemical heat pump is a key milestone in DOE’s long-term thermal 
energy storage goals. At present, DOE heat pump programs are 
centered on liquid and solid phase reactions where a gas is stored as 
a liquid or absorbed in a solid and is vaporized to act as the working 
fluid for heat pumping. Systems under study include metal hydrides, 
ammoniated salts, magnesium chloride/water, sulfuric acid/water, 
and methanol-based salts. Rocket Research Company (RRC) is 
presently under contract through Sandia Laboratories to develop the 
sulfuric acid chemical heat pump/energy storage system. A sum- 
mary of the research work conducted to date, including experimen- 
tal test results, and a discussion of applications, advantages, and 
factors affecting commercialization is presented. 


476 (CONF-790328—P2, pp 473-487) Thermochemical energy 
storage and heat pump system using ammoniated salts. Haas, W.R. 
(Martin Marietta Corp., Denver, CO); Jaeger, F.A.; Howerton, M.T. 
1979. 

From Solar energy storage options workshop; San Antonio, 
TX, USA (18 Mar 1979). 

A thermochemical energy storage and heat pump system 
which can be applied to active systems with an intermittent high 
temperature source, such as solar energy, or a constant high tem- 
perature source with intermittent use, such as industrial waste heat, 
is described. The results of experimental investigations of ammoniat- 
ed salts in process heating and space heating and cooling applications 
are given. When the system is used as a storage device for heating 
purposes, it accepts thermal energy from a high temperature source, 
such as a solar collector, which drives a reversible chemical reaction 
toward a new equilibrium point. Upon demand, the system can be 
reversed to absorb ambient temperature thermal energy, and regen- 
erate the original high-temperature thermal energy. Because the 
system stores only temperature-independent chemical energy and 
ambient temperature thermal energy, losses to the environment can 
be made small and the storage time independent. The only portion of 
the system which operates at above ambient temperature is the high 
temperature reactor, and if the entire system should reach ambient 
temperature after a lengthy storage time, about 70% of the original 
high temperature energy can be regenerated in a typical space 
heating/cooling application. When used for cooling purposes, the 
system stores only chemical energy and the low temperature energy 
which is generated during the charge mode is discarded to the 
environment. During the cooling or discharge period, low tempera- 
ture thermal energy is absorbed at below ambient temperature and 
high temperature thermal energy is discarded to the environment. 


477 (CONF-790328—P2, pp 523-529) Thermochemical energy 
storage for heating and cooling. Robison, H.1.; Houston, S.H. (Univ. 
of South Carolina, Conway). 1979. 
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‘om Solar energy storage options workshop; San Antonio, 
TX, USA (18 Mar 1979). 

A concentrated calcium chloride solution is used to store 
solar energy for both heating and cooling in the Coastal Energy 
Laboratory-Chemical HEAt Pump (CEL-CHEAP). A small, uninsu- 
lated tank is used to store the desiccant solution so that the heat 
pump can operate at night or during extended periods when the sun 
1s obscured. No vacuum or pressure refrigerant systems are needed. 
Reconcentration of the sorbent solution is accomplished by direct 
solar radiation. Liquid desiccant cooling systems have a unique 
characteristic: the ability to store energy as a concentrated chemical 
solution. Concentrated solutions can be said to have a higher poten- 
tial energy than dilute solutions. It is this concentration difference 
energy that makes possible large energy stores in small uninsulated 
tanks maintained at ambient temperature. This storage capability of 
liquid desiccant air conditioning systems has led to the design of a 
chemical heat pump which uses thermochemical — storage for 
both heating and cooling. CEL-CHEAP is an n cycle, solar- 
powered chemical heat pump using water as the oa rigerant, calcium 
chloride as the absorber, and air as the transfer medium. A small 
uninsulated tank is used to store the concentrated desiccant solution 
so that the heat pump can operate at night or during extended 
periods when the sun is obscured. Simple tube-in-tube heat exchang- 
ers are used to recover sensible heat absorbed by the desiccant. 


478 (CONF-790328—P2, pp 531-538) Control for residential 
load management using rock- heat pump and solar collectors. 
Sowell, E.F. (California State Univ., Fullerton). 1979. 

From Solar energy storage options workshop; San Antonio, 
TX, USA (18 Mar 1979). 

The system control problems associated with solar heating 
systems having storage capacity and modes of operation which use 
this storage for time-management of utility power usage are dis- 
cussed. The specific system under study is the Series-Parallel Solar- 
augmented Rock-bed Heat Pump system. However, problems en- 
countered and techniques employed in their solution are of wider 
interest. While many solar systems are controlled solely on the basis 
of current state of the system and weather, optimum utilization of 
load management modes also requires prediction of the next day's 
demand and solar availability. Efforts in this work have been aimed 
at development of a complete strategy for mode selection, and the 
implementation of this strategy as a TRNSYS subroutine. The 
strategy developed ensures selection or continuation of the appropri- 
ate mode at all times. A prediction algorithm is employed to govern 
load management modes. 


479 (CONF-790328—P2, pp 561-568) Solar self pumping. 


Wachtell, G.P. (Franklin Research Center, Philadelphia, PA). 1979. 

From Solar energy storage options workshop; San Antonio, 
TX, USA (18 Mar 1979). 

Self controlling, self pumping heat circulation systems have 
the purpose of transporting heat from the solar collector to the 
thermal energy storage (TES) or point of use without using electric 
utility power to drive a circulator. When the collector is below the 
TES, thermosyphoning may be used. The study reported was there- 
fore concerned only with the case where the collector is above the 
TES. Self pumping saves utility energy and equipment cost. For 
some conventional systems, especially those having air as the circu- 
lant, utility energy consumption is substantial enough to be worth 
saving. Equipment saved includes circulators and controls, but this is 
offset by the cost of the self pumping device. A number of devices 
for self pumping were evaluated as to their feasibility. Five of them 
are presented: external power cycle, internal power cycle, latent 
heat system with condensate entrainment, vapor bubble pump, and 
injector. 


480 (CONF-790328—P2, pp 603-607) Methanol-calcium chlo- 
ride chemical heat pump for solar air conditioning, heating, and 
storage. Offenhartz, P.O. (EIC Corporation, Newton, MA). 1979. 

From Solar energy storage options workshop; San Antonio, 
TX, USA (18 Mar 1979). 

The EIC chemical heat pump system based on CaChk and 
CH3OH is designed to provide solar air conditioning, space, and 
domestic water heating, and thermal storage in single unit. Further- 
more, as a thermally activated heat pump, it is designed to amplify 
the solar collector output, providing more heat than is collected. 
Unlike electrically powered heat pumps, the system relies primarily 
on solar energy to perform the heat pumping work, so the electrical 
requirements are quite modest: no compressor is involved. This 
system is capable of pumping heat up to 45°C (80°F) temperature 
gradient, so it can be used in the air conditioning mode without the 
need for an evaporative heat rejection system. In the winter, it 
should be capable of providing heating duct air at a standard 
temperature (43°C or 110°F) when the outdoor ambient air is at the 
freezing point, or heating duct air at lower temperatures (e.g., 30°C 
or 85°F) when the outdoor ambient air is much colder (e.g., -15°C 
or 5°F). To date, the system has been tested at the bench scale, and 
its performance characteristics have been studied in detail. Construc- 
tion of an intermediate-scale prototype with 100,000 Btu storage 
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capacity is scheduled for completion by the end of June 1979. 
Following a one-year in-house test of this unit, EIC is planning to 
construct a larger-scale prototype suitable for field testing in an 
instrumented solar home. 


481 (CONF-7804110—) Third annual conference on solar 
energy for heating of and gr combina- 
tions. Smith, C.C. (ed.). (Colorado State Univ., Fort Collins (USA). 
Solar Energy Applications Lab.). Dec 1978. 127p. Dep. NTIS, 
A07/MF AOl. 

From 3. annual conference on solar energy for heating green- 
houses and greenhouse residents combination; Fort Collins, CO, 
USA (2 Apr 1978). 

Eighteen papers are included. Separate abstracts were pre- 
pared for each one. (MHR) 


482 (CONF-7804110—, pp 1-3) DOE-USDA/SEA projects on 
solar heating and cooling of greenhouses and rural residences. Bond, 
T.E. (Science and Education Administration, Clemson, SC). Dec 
1978. 

From 3. annual conference on solar energy for heating green- 
houses and greenhouse residents combination; Fort Collins, CO, 
USA (2 Apr 1978). 

Ten projects funded in June 1977 are listed. The location, the 
Project Manager, and the objectives of each of these are given. 


(MHR) 


483 (CONF-7804110—, pp 5-16) Environmental control and 
vegetable production in a combined solar collector-greenhouse. 
Thompson, T.L.; Jensen, M.H.; Peck, J.F.; Hodges, C.N. (Univ. of 
Arizona, Tucson). Dec 1978. 

From 3. annual conference on solar energy for heating green- 
houses and greenhouse residents combination; Fort Collins, CO, 
USA (2 Apr 1978). 

Since 1975, the Environmental Research Laboratory of the 
University of Arizona has operated a unit demonstrating residential 
heating through the use of a combined solar collector-greenhouse. 
Significant vegetable production for home use has been achieved, 
with a 187 square foot greenhouse of aesthetic appearance producing 
approximately 600 pounds per year of assorted vegetables. Vegetable 
production techniques emphasizing a minimum use of chemicals for 
insect and disease control are described. The solar collector consists 
of a venetian blind, or other absorber, mounted in the south wall of 
the greenhouse. Performance data and an economic analysis are 
presented for this type of collector. 


484 (CONF-7804110—, pp 17-27) Construction and perform- 
ance of a solar gr e Davis, M. (Clemson Univ., SC); 
Ezell, D.; Godbey, L.C.; Zornig, H.F. Dec 1978. 

From 3. annual conference on solar energy for heating green- 
houses and greenhouse residents combination; Fort Collins, CO, 
USA (2 Apr 1978). 

The work accomplished during the third phase of cooperative 
research between the USDA Rural Housing Research Unit and 
Clemson University is outlined. The discussion focuses on one of 
three architectural prototypes which has been recently completed, 
and for which monitoring of performance has commenced. Previous 
discussions pertaining to the various design criteria influencing the 
architectural and horticultural requirements and studies into dynam- 
ic and steady-state energy methodology in the calculation of predict- 
ed energy performance have h‘ghlighted the approach taken during 
the preliminary design and design development phase on this proj- 
ect. Currently, recommendations concerning US government and 
hortitherapy benefits has also influenced horticultural design param- 
eters. 


485 (CONF-78041 10—, pp 29-35) Solar space and soil heating 
in a combination gr e structure. Smith, C.C. (Colora- 
do a ae Fort Collins); Farrer, R.G.; Bedford, S.; Hanan, J.J. 
Dec 197: 

Prom 3. annual conference on solar energy for heating green- 
houses and greenhouse residents combination; Fort Collins, CO, 
USA (2 Apr 1978). 

It has been shown that the ambient night-time air temperature 
in a greenhouse can be allowed to fall well below normally accepted 
levels, provided that the medium in which the plants are growing is 
heated. Such an arrangement can lead to significant energy savings 
without adversely affecting crop yield. The use of solar energy for 
soil and irrigation water heating is attractive since the temperatures 
involved are low and collection efficiencies are correspondingly 
high. The CSU solar heated greenhouse-residence has been modified 
so that some of the solar energy which is collected during the day 
can be stored and used to heat the soil beds and the irrigation water. 
The systems for collecting, storing, anc distributing the heat are 
described, and preliminary performance data are reported. 


486 (CONF-7804110—, pp 37-45) Solar energy collection, 
storage & utilization system ‘or heating greenhouses. Dale A.C. 
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(Purdue Univ., West Lafayette, IN); Turner, L.W.; Okos, M.R.; 
Eckhoff, S.R.; Hammer, P.A. Dec 1978. 

From 3. annual conference on solar energy for heating green- 
houses and greenhouse residents combination; Fort Collins, CO, 
USA (2 Apr 1978). 

An insulated solar energy collector has been fabricated with 
reflectors to concentrate the solar energy. The reflectors are placed 
at the top and bottom of the collector at such an angle so as to 
reflect additional solar energy into the collector at maximum effi- 
ciency. Air is serving as the energy exchange medium between the 
collector and storage field of soil and groundwater at a depth of 
seven feet (two meters) and nine feet (two and three-fourth meters) 
for transfer of the heat to these materials. The collector was placed 
in operation in early August to build up the stored energy for the 
winter. In the late winter or early spring, the solar energy collector 
will be covered with white plastic and the cool air circulated 
through the field to cool the storage. During the summer air will be 
circulated through the storage field to provide cool air for ventila- 
tion and cooling of greenhouses. The growth and production rates of 
selected vegetables and flowers are to be cbserved throughout the 
fall and winter seasons. Total effectiveness of the system will be 
evaluated on the basis of measurements of the above factors. A view 
of the completed installation and the general plan and cross section 
are shown. 


487 (CONF-7804110—, pp 47-53) Progress in solar heating of 
plastic film greenhouses. Simpkins, J.C.; Mears, D.R.; Roberts, W.J.; 
Kendall, P.W.; Manning, T.O.; Tecza, J.; Garrison, S.A. (Rutgers- 
the State Univ., New Brunswick, NJ). Dec 1978. 

From 3. annual conference on solar energy for heating green- 
houses and greenhouse residents combination; Fort Collins, CO, 
USA (2 Apr 1978). 

Significant improvements have been made in several of the 
components in the Rutgers greenhouse solar heating system and 
these improvements are under test. Three new prototype solar 
collectors have been constructed and are being evaluated structural- 
ly and thermally. Several new materials have been developed by 
industry for use as movable insulation curtains and these are being 
evaluated. A design of the vertical curtain heat exchangers has been 
developed which allows these units to be rolled up and stored above 
the floor during the daytime. An improved water distribution system 
for these units and new curtain materials are being evaluated. Im- 
provements in the floor storage/heat exchange system include op- 
tional methods to control heat input to the floor from the back up 
system. Simpler heat exchangers between the back up system and the 
floor storage have been developed. During the past year data has 
been collected on the performance of the Rutgers system. The 
weather has generally been quite different from last winter with 
much less sun and less very cold weather. As a result, both the total 
heat requirements for the test greenhouse and the contribution to 
those requirements by the solar collector are less than at the same 
stage of the winter a year ago. 


488 (CONF-7804110—, pp 61-65) Experimental results of 
solar heating a Brace Institute style greenhouse. Albright, L.D.; 
Reines, R.G.; Anderson, S.E.; Chandra, P.; Price, D.R.; Langhans, 
R.W.; Cerilli, R.V. (Cornell Univ., Ithaca, NY). Dec 1978. 

From 3. annual conference on solar energy for heating green- 
houses and greenhouse residents combination; Fort Collins, CO, 
USA (2 Apr 1978). 

One winter's operation of an asymmetrical, Brace style green- 
house is summarized. The data were obtained in a region with very 
low average winter solar insolation, coupled with relatively cold 
weather. Occasional sunny days do extend the data and make it 
applicable to many other regions of the world. Heating needs, plant 
growth and solar collection effectiveness are the parameters report- 
ed. The desirability is discussed of incorporating an active solar 
energy collection system using air as the transport fluid. The results 
of using a highly insulated night cover system are presented, and 
show a startling reduction of heating requirements. The measured 
heating needs of three types of greenhouses are compared: the Brace 
greenhouse; a conventional, inflated double polyethylene green- 
house; and a traditional glasshouse. 


489 (CONF-7804110—, pp 67-74) Aualysis of the fluid-roof 
solar greenhouse. van Bavel, C.H.M.; Sadler, E.J. (Texas A & M 
Univ., College Station). Dec 1978. 

From 3. annual conference on solar energy for heating green- 
houses and greenhouse residents combination; Fort Collins, CO, 
USA (2 Apr 1978). 

The fluid roof solar greenhouse is analyzed to assist in decid- 
ing whether the fluid-roof greenhouse concept is potentially useful, 
and which design elements significantly affect the possible energy 
savings Or any improvement in the plant environment. A numerical 
analysis of a specific version of the concept is presented along with a 
first approximation of a numerical model. (MHR) 


490 (CONF-7804110—, pp 75-81) Reducing energy losses 
from greenhouses to enhance solar energy utilization. Walker, J.N.; 
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Ewen, L.S.; Buxton, J.W. (Univ. of Kentucky, Lexington). Dec 
1978. 

From 3. annual conference on solar energy for heating green- 
houses and greenhouse residents combination; Fort Collins, CO, 
USA (2 Apr 1978). 

The indirect use of air in thermal equilibrium with deep 
ground temperature to provide thermal buffering against heat loss in 
the winter has been analyzed. The analysis indicates that this method 
of environmental control enhances the feasibility of heating with 
solar energy collectors in two ways: (1) by greatly reducing the 
energy demand, the necessary amount of collector surface area (and 
collector efficiency) is reduced; (2) by eliminatiing the necessity for 
an auxiliary fossil-fired heating system in those areas where the deep 
ground temperature is at or above the minimum acceptable plant 
temperature. Redirecting the ground-conditioned air into the plant 
space during warm sunny weather eliminates the need for a cooling 
system. This method of environmental control provides a high level 
of cooling, often greater than is possible with evaporative cooling 
systems. To keep the temperature drop or rise within the greenhouse 
from becoming excessive with this method of environmental control, 
an air exchange of 1/2 of the house volume per minute is recom- 
mended. 


491 (CONF-7804110—, pp 83-92) Heating commercial green- 
houses with solar energy. White, J.W.; Aldrich, R.; Rotz, A.; Tecza, 
J.; Milburn, F.W.; Mueller, C.A. (Pennsylvania State Univ., Univer- 
sity Park). Dec 1978. 

From 3. annual conference on solar energy for heating green- 
houses and greenhouse residents combination; Fort Collins, CO, 
USA (2 Apr 1978). 

Progress is reported in the following areas: evaluation of 
thermal blankets, the theoretical evaluation of solar heating systems 
for greenhouses, the greenhouse as solar collector, solar collectors 
for greenhouses, and crop studies with energy efficient greenhouses. 
(MHR) 


492 (CONF-7804110—, pp 99-100) Insolation available in 
commercial greenhouses. Goldsberry, K.L. (Colorado State Univ., 
Fort Collins). Dec 1978. 

From 3. annual conference on solar energy for heating green- 
houses and greenhouse residents combination; Fort Collins, CO, 
USA (2 Apr 1978). 

Results are shown of light readings made in several commer- 
cial greenhouses in the Denver, Colorado area to determine the 
quantity of light transmitted through different greenhouse cover 
materials. (MHR) 


493 (CONF-7804110—, pp 101-103) Solar heating of commer- 
cial greenhouses. Cummings, R.D.; Cummings, G.J. (Daystar Corp., 
Burlington, MA). Dec 1978. 

From 3. annual conference on solar energy for heating green- 
houses and greenhouse residents combination; Fort Collins, CO, 
USA (2 Apr 1978). 

Daystar Corporation will construct a detached module for 
the heating of commercial greenhouses. The module, with a gross 
solar collecting aperture area of 5,000 square feet, will have the 
shape of a right triangular prism of 150 ft. x 20 ft. base with 30 ft. 
height. The module will be glazed with low iron glass and 20 mil 
polycarbonate. The University of Massachusetts will monitor the 
compatibility of the greenhouse plants to the module. S. A. Peterson, 
Inc. (growers) will assist in monitoring the performance of the 
system. 


494 (CONF-7804110—, pp 105-109) Hybrid solar commercial 
greenhouse. Collins, D.L. (Solargenics, Inc., Chatsworth, CA). Dec 
1978. 

From 3. annual conference on solar energy for heating green- 
houses and greenhouse residents combination; Fort Collins, CO, 
USA (2 Apr 1978). 

Augmentation of the inherent solar collection capability of 
commercial greenhouses through application of hybrid (air/liquid) 
solar technology can be achieved economically. The work lead to a 
simplified method for analyzing greenhouse energy requirements and 
optimizing waste energy recovery. The project greenhouse, located 
in Anthony, Texas, is owned and operated by Hydro-Gro Enter- 
prises. The current crop of tomatoes is being harvested and the 
production costs recorded so that an accurate comparison can be 
made to determine solar savings. The system is designed to reduce 
fuel consumption by 50 percent. The production version of the 
hybrid solar commercial greenhouse system should produce a return 
on invested capital of approximately 10 to 20 percent depending on 
the type of fuel. 


495 (CONF-7804110—, pp 111-113) Integral-collector solar 
heated greenhouse using transparent insulation and external rock 
storage. Tilford, C.L. (Suntek Research Associates, Corte Madera, 
CA). Dec 1978. 
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From 3. annual conference on solar energy for heating green- 
houses and greenhouse residents combination; Fort Collins, CO, 
USA (2 Apr 1978). 

The installation is in one of ten identical 3640 sq. ft. steel arch 
tomato-growing greenhouses which are covered with Tedlar-coated 
corrugated fiberglass. During the day, warm air is pulled from the 
front of the house at the top of the rockpile and returned to the rear 
of the building. At night, the flow is reversed. Air is taken from the 
floor of the building, blown up through the rocks, and returned to 
the front of the building, where it is distributed by the existing jet fan 
and perforated polyethylene convection tube. Three-layer Solar 
Membrane was installed to upgrade the thermal resistance of the 
greenhouse shell. In one five day period the gas heater in an 
unmodified house was on 35.5 hours. In the house with Solar 
Membrane, the heater was on 2.9 hours. (MHR) 


496 (CONF-7804110—, pp 115-119) Construction of the Kube 
Pak solar heating demonstration. Mears, D.R.; Roberts, W.J.; Ken- 
dall, P.W.; Simpkins, J.C. (Rutgers-the State Univ., New Brunswick, 
NJ). Dec 1978. 

From 3. annual conference on solar energy for heating green- 
houses and greenhouse residents combination; Fort Collins, CO, 
USA (2 Fy a 1978). 

ull scale commercial installation was built and evaluated. 
A proposal was developed for installation of the components of the 
Rutgers system in a 7200 ft? (669m?) section of a multibay gutter- 
connected greenhouse at Kube Pak Garden Plants Inc., Allentown, 
N.J. This proposal was selected for support as a demonstration 
project. The cooperating growers had developed plans to construct 
an addition at the end of another greenhouse. This addition was to 
consist of 10 gutter-connected bays, each 20 ft (6m) wide by 290 ft 
(88m) long with a center walkway for a total floor area of 58,000 ft? 
(5388m?). An insulation system being utilized at Kube Pak is a 
movable horizontal curtain which encloses the growing area at night 
and opens during the day to allow normal lighting conditions in the 
greenhouse. At Kube Pak there are four new curtain materials under 
test. These are: 4 mil clean vinyl, 4 mil clear vinyl laminated to 0.5 
mil aluminized mylar, 6 mil black vinyl and 6 mil black vinyl 
laminated to 0.5 mil aluminized mylar. The porous concrete floor 
system is both storage and primary heat exchanger for the green- 
house. The floor is constructed of four layers: polystyrene board 
insulation, a vinyl swimming pool liner, gravel flooded with water 
and a cap of porous concrete. 


497 (CONF-7804110—, pp 121-126) Solar heating of an Ohio 
commercial greenhouse. Staton, B.G. (Huntsville Research & Engi- 
neering Center, AL). Dec 1978. 

From 3. annual conference on solar energy for heating green- 
houses and greenhouse residents combination; Fort Collins, CO, 
USA (2 Apr 1978). 

Lockheed-Huntsville is currently building a solar system for 
heating an 8650 ft? (803.6 m?) commercial greenhouse at the Ulery 
Greenhouse Company in Springfield, Ohio. This system utilizes 6000 
ft? (557.4 m?) of low cost liquid collectors which are mounted on 
wooden supports external to the greenhouse to be heated. An 
insulated in-the-ground concrete tank is used for purposes of water 
storage. This system provides approximately 60% of the heating 
requirement and is scheduled for completion in the spring of 1978. 
Contained herein is a short discussion of the design and construction 
of this heating system being conducted under Phase IV of the 
current contract. 


498 (CONF-7804110—, pp 115-119) Construction of the Kube 
Pak solar heating demonstration. Mears, D.R.; Roberts, W.J.; Ken- 
dall, P.W.; Simpkins, J.C. (Rutgers-the State Univ., New Brunswick, 
NJ). Dec 1978. 

From 3. annual conference on solar energy for heating green- 
houses and greenhouse residents combination; Fort Collins, CO, 
USA (2 ey 1978). 

ull scale commercial installation was built and evaluated. 
A proposal was developed for installation of the components of the 
Rutgers system in a 7200 ft? (669m?) section of a multibay gutter- 
connected greenhouse at Kube Pak Garden Plants Inc., Allentown, 
N.J. This proposal was selected for support as a demonstration 
project. The cooperating growers had developed plans to construct 
an addition at the end of another greenhouse. This addition was to 
consist of 10 gutter-connected bays, each 20 ft (6m) wide by 290 ft 
(88m) long with a center walkway for a total floor area of 58,000 ft? 
(5388m?). An insulation system being utilized at Kube Pak is a 
movable horizontal curtain which encloses the growing area at night 
and opens during the day to allow normal lighting conditions in the 
greenhouse. At Kube Pak there are four new curtain materials under 
test. These are: 4 mil clean vinyl, 4 mil clear vinyl laminated to 0.5 
mil aluminized mylar, 6 mil black vinyl and 6 mil black vinyl 
laminated to 0.5 mil aluminized mylar. The porous concrete floor 
system is both storage and primary heat exchanger for the green- 
house. The floor is constructed of four layers: polystyrene board 
insulation, a vinyl swimming pool liner, gravel flooded with water 
and a cap of porous concrete. 
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499 (DOE/TIC—10268) Growth of solar in Wisconsin. Al- 
Lt a B. (Wisconsin Dept. of Administration, Madison (USA). 

of State ving I and Energy). Jul “Mi Contract EW-76-G- 
45-0016. 76p. Dep. NTIS, PC A0S/MF AOI 

The following topics are discussed: solar energy use in Wis- 
consin, climate and residential energy use, the Wisconsin alternative 
energy system tax credit program, and a catalog of solar installations 
in Wisconsin. Included in appendices are: solar energy terminology, 
sources of solar information, and solar professionals in Wisconsin. 


(MHR) 


500 (LBL—9608) Aerospace technology review for LBL 
window/passive solar . Final report. Viswanathan, R. (Cali- 
fornia Univ., Berkeley (USA). Lawrence Berkeley Lab.). Jun 1979. 
Contract W-7405-ENG-48. 388p. (EEB-W—79-13). Dep. NTIS, PC 
A17/MF A0o1. 

A review of aerospace literature to uncover material pertinent 
to the LBL Window and Passive Solar Programs is reported. Areas 
— are: optical shutters, soils, thermal storage and transfer, 

tical properties of materials and clouds, human engineering, high 

efficiency light sources and solid state electronics, thermal and 
optical properties of landscape and building materials, and measure- 
ment and diagnostic techniques. (MHR) 


501 (SAND—79-8188) a -based heat pumps for storage 

of solar thermal energy. I, Final report, April 25, 1977-June 30, 
1978. Offenhartz, P.O.D.; Turner, M.J.; Brown, F.C.; Warren, R.B.; 
Pemsler, J.P.; Brummer, S.B. (EIC Corp., Newton, MA (USA): 
Sandia Labs., Livermore, CA (USA)). Jan 1979. Contract EY-76-C- 
04-0789. 109p. Dep. NTIS, PC A06/MF AOI1. 

Reaction of CH;OH vapor with a solid-state inorganic salt 
substrate to produce a solid methanolated salt can be used as the 
basis of a combined solar heat pump/thermal energy storage system. 
Such a system should be capable of storing heat indefinitely at 
ambient temperature, and can be used for heating and air condition- 
ing. In solar heating, the coefficient of performance should be in the 
range 1.5 to 1.8, thus reducing the size of the solar collector 
required. In solar air conditioning, the coefficient of performance 
should be in the range 0.5 to 0.8, comparable with other solar air 
conditioners; the built-in long term storage feature should eliminate 
the need for resistive electrical backup, thus sharply reducing operat- 
ing costs. Experiments carried out in Phase I of this program 
indicate that the reaction of CaCl with CH;OH vapor to produce 
CaCl..2CH3OH is well suited to heating and cooling applications. 
The heat of reaction is about 20 kcal per mole of CH;OH, and 
kinetics and thermodynamics of the reaction appear adequate down 
to a CH;OH pool temperature around -10°C. The required solar 
collector temperature should be about 150°C. Analytical and experi- 
mental work on the design of the heat exchanger for the reacting salt 
bed indicate that high rates of heat transfer can be ee ina 
reasonably compact system; the indicated ener, gy density for the 
solid-phase reactant is in excess of 13,000 Btu/ft*, assuming that the 
void fraction for anhydrous CaCls is 85% or less. Vapor pressure 
losses through the bed can be minimized by the use of pelletized 
CaCl. This material appears to react without apparent degradation 
of the rate of methanolation or demethanolation through 300 com- 
plete cycles, and does not appear to corrode aluminum. No major 
technical obstacles to development of a CHs;OH-based solar heat 
pump/ storage system are apparent, and Phase II work is now 
proceeding on development of a prototype system. 


502 (TR—77-5-53) Attitudinal study of the home market for 
solar devices. (Decisions and Designs, Inc., McLean, VA (USA)). 
Sep 1977. 71p. Dep. NTIS, PC A04/MF A0O1. 

The study estimates that 1.1 million American residences 
would have home and hot water heated with solar energy by 1985 if 
the total cost averaged $20 a month more than the cost of heating 
with fossil fuels, and initial costs were no barrier. An additional 7.2 
million homes would have hot water alone heated with solar energy 
by 1985 if the total cost was $5 a month more. These are fairly 
favorable cost assumptions under current conditions. Almost half 
(44%) of potential homeowners surveyed would prefer to have their 
living spaces and hot water heated with solar energy if the total cost 
averaged $20 per month more than conventional heating and initial 
costs were no barrier. Although interest runs high, for various 
economic and technical reasons only about | in 75 American families 
may have both their home and water heated with solar energy by 
1985. 


503 Conference energy-conserving, solar-heated green- 
houses. Hayes, J.; Gillett, °D. (eds.). Marlboro, VT; Marlboro College 
(1977). 286p. (CONF-771173— ). $9.00. 

From Conference on energy conserving solar heated green- 
houses; Marlboro, VT, USA (19 Nov 1977). 

Thirty-five papers were included. Separate abstracts were 
prepared for thirty and five were listed by title. Introductory and 
closing letters and the welcome and keynote addresses were not 
abstracted. (MHR) 
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504 Solar Sustenance Project, Phase II. Final report. Yanda, 
W.F. pp 16-38 of Conference on energy-conserving, solar-heated 
greenhouses. Hayes, J.; Gillett, D. (eds.). Marlboro, VT; Marlboro 
College (1977). 

From Conference on energy conserving solar heated green- 
houses; Marlboro, VT, USA (19 Nov 1977). 

The Solar Sustenance Project, Phase II is a direct action 
approach to some severe problems facing low-income families in 

ew Mexico. The primary emphasis of the project is to measure 

heat savings/gain an attached solar greenhouse provides for a home. 
The twelve experimental units adjoin homes built of various materi- 
als in order to record the interaction of each with the greenhouse. In 
addition, thermally designed window box units (5) were built, tested 
and available for display. Because of the demonstration units built, 
over fifty similar greenhouses were built in north-central New 
Mexico with owner capital. Phase II expanded this factor by con- 
ducting statewide design, construction and operation seminars, utiliz- 
ing the news media to further its goal. Exposure through media, 
education and demonstration guarantees major impact for the proj- 
ect. 


505 Overall solution to solar heating. Saunders, N. (Circuit 
Engineering, Weston, MA). pp 39-42 of Conference on energy- 
conserving, solar-heated greenhouses. Hayes, J.; Gillett, D. (eds.). 
Marlboro, VT; Marlboro College (1977). 

From Conference on energy conserving solar heated green- 
houses; Marlboro, VT, USA (19 Nov 1977). 

The Solar Staircase and its advantages are described. This 
system incorporates a transparent south roof with movable insulation 
and thermal mass in the attic for heat storage. Translucent Insulation 
and Dynamic Insulation are discussed. (MHR) 


506 Ramapo aquaculture-greenhouse system. Makofske, W. 
(Ramapo College of New Jersey, Mahwah). pp 44-47 of Conference 
on energy-conserving, solar-heated greenhouses. Hayes, J.; Gillett, 
D. (eds.). Marlboro, VT; Marlboro College (1977). 

From Conference on energy conserving solar heated green- 
houses; Marlboro, VT, USA (19 Nov 1977). 

In response to a deteriorating world environment, a group of 
faculty and students at Ramapo College formed the Ramapo Allter- 
native Energy Center. Its program consists of a multi-faceted ap- 
proach to meet the energy-environment problem, and includes edu- 
cational, research, and community action components. Among its 
activities include: the design and construction of a solar-heated 
aquaculture-greenhouse unit, the installation and integration of an 
1.8 kw wind generator for electrical production for the aquaculture- 
greenhouse unit, a recycling program, and a soil reconditioning and 
organic gardening program. The present paper concentrates on the 
physical design features of the entire system. The biological integra- 
tion is currently undergoing a reanalysis and is only briefly men- 
tioned. The present design has evolved over a two-year period and 
futher modifications are expected based on operating experience. 
Presently, the structure itself is essentially complete, and the wind 
system is installed. Major remaining work consists of construction of 
the heating backup system and the completion of the aquaculture 
system. 


507 Internal and external solar collection and thermal storage 
for greenhouse heating. Milburn, W.F.; Aldrich, R.A.; White, J.W. 
(Pennsylvania State Univ., University Park). pp 48-57 of Conference 
on energy-conserving, solar-heated greenhouses. Hayes, J.; Gillett, 
D. (eds.). Marlboro, VT; Marlboro College (1977). 

From Conference on energy conserving solar heated green- 
houses; Marlboro, VT, USA (19 Nov 1977). 

Standard greenhouse construction materials and methods 
were used to assembly an air heating solar collecting system. Design 
features are low initial cost, simplicity of installation and operation 
and high utilization factor. Initial results indicate that the system is 
suitable for in-house construction, installation and operation and that 
performance is equivalent to commercially available systems with 
approximately two to three times the initial cost. 


508 Hybrid passive systems I: design considerations, theoreti- 
cal predications, and performance of an attached solar greenhouse used 
to heat a dwelling. Taff, D.C. (Parallax Corp., Hinesburg, VT); 
Holdridge, R.B.; Wolfe, J. pp 58-62 of Conference on energy- 
conserving, solar-heated greenhouses. Hayes, J.; Gillett, D. (eds.). 
Marlboro, VT; Marlboro College (1977). 

From Conference on energy conserving solar heated green- 
houses; Marlboro, VT, USA (19 Nov 1977). 

Passive solar heating can be accomplished in a cost effective 
manner by attaching a thermally efficient greenhouse to the struc- 
ture requiring heat. The results of a monitoring study on such a 
greenhouse in Hinesburg, Vermont are presented. In this study. the 
greenhouse was used to heat part of a home. Simulation data is also 
presented which indicates design improvements required for struc- 
tures to be thermally productive as well as self-sufficient. Calcula- 
tions are also presented which indicate potential savings in home 
heating possible with attached greenhouses located in 12 US cities 
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509 Hybrid passive systems II: close control design criteria 
establishing cost effective solar heating - the hybrid Delta line. Taff, 
D.C.; Holdridge, R.B. (Parallax Corp., Hinesburg, VT). pp 63-66 of 
Conference on energy-conserving, solar-heated greenhouses. Hayes, 
J.; Gillett, D. (eds.). Marlboro, VT; Marlboro aye (1977). 

From Conference on energy conserving solar heated green- 
houses; Marlboro, VT, USA (19 Nov 1977). 

One of the major design problems associated with passive 
solar architecture is a lack of close temperature control within the 
conditioned space. Although passive designs are often simpler and 
more cost effective than active systems, any lack of control effects 
their thermal efficiency as well as their market acceptance. Hybrid 
systems containing both the passive collector - storage subsystems as 
well as the close electronic control of active systems offer marked 
.dvantages over either alone. Early work by Lawand and latter 
studies by Gillett have established the solar greenhouse as an effec- 
tive hybrid passive system. Further work by Taff, Holdridge, and 
White discussed the design parameters of a solar greenhouse used to 
heat a home. It is shown that the very act of adding close control 
enhances the climate reliability of the structure and allows the 
designer/builder the obvious advantage of predicting, within fair 
limits, future performance. 


510 Preliminary report on a free standing solar greenhouse in 
western Massachusetts. Nisson, N. (Center for Ecological Technol- 
ogy, Pittsfield, MA). pp 70-78 of Conference on energy-conserving, 
solar-heated greenhouses. Hayes, J.; Gillett, D. (eds.). Marlboro, 
VT; Marlboro College (1977). 

From Conference on energy conserving solar heated green- 
houses; Marlboro, VT, USA (19 Nov 1977). 

A free-standing solar greenhouse built during the winter of 
1976 to 1977 to test the applicability of a passive solar heated 
greenhouse for a single family vegetable production in western 
Massachusetts is described. The site, design, cost, construction, 
thermal storage, monitoring, and performance are covered. (MHR) 


511 Evaluation of passive and hybrid temperature control 
methods for greenhouses. Johnson, W.C. (Kalwall Corp., Manches- 
ter, NH); Scoville, A.E.; Sedrick, A.V. pp 79-93 of Conference on 
energy-conserving, solar-heated greenhouses. Hayes, J.; Gillett, D. 
(eds.). Marlboro, VT; Marlboro College (1977). 

From Conference on energy conserving solar heated green- 
houses; Marlboro, VT, USA (19 Nov 1977). 

The effects of using thermal mass storage and insulation as 
low cost methods for regulating greenhouse temperatures are inves- 
tigated. Results of extensive tests of three experimental greenhouses 
operated in Manchester, New Hampshire during the winter of 1976 
to 1977 are presented. A simplified simulation technique, suitable for 
use with a programmable calculator, has been developed to analyze 
key greenhouse design factors and to predict performance. From test 
and simulation results, it is concluded that thermal mass, a fan for 
aiding heat transfer to the air, and insulation in a greenhouse are 
effective and low cost means of regulating greenhouse temperature. 


512 Light levels in solar greenhouses: some recommendations. 
MacKinnon, D.J. (Rodale Press, Inc., Flagstaff, AZ). pp 94-100 of 
Conference on energy-conserving, solar-heated greenhouses. Hayes, 
J.; Gillett, D. (eds.). Marlboro, VT; Marlbcro College (1977). 

From Conference on energy conserving solar heated green- 
houses; Marlboro, VT, USA (19 Nov 1977). 

The daily total of direct radiation (Btu per square foot) that 
would pass through single glazed surfaces (double strength glass) on 
the south and north facing roofs, and the east and west side walls for 
various times of the year was calculated. The direct radiation passing 
through these walls was further broken down into amounts striking 
selected points on the greenhouse floor (horizontal). The shading 
effects of wall supports (2 x 4 studs, for example) are not included. 
Quantitative analyses of diffuse and reflected light levels were not 
included. Some problems and solutions concerning diffuse and re- 
flected light in solar greenhouses are discussed qualitatively. 


513 Preliminary assessment of the unique features of a para- 
bolic aquaculture/greenhouse. Straub, D.; Brown, E. (Ecotope 
Group, Seattle, WA). pp 114-121 of Conference on energy-conserv- 
ing, solar-heated greenhouses. Hayes, J.; Gillett, D. (eds.). Marlboro, 
VT; Marlboro College (1977). 

From Conference on energy conserving solar heated green- 
houses; Marlboro, VT, USA (19 Nov 1977). 

The unique features of the parabolic aquacr'ture/greenhouse 
at Pragtree Farm are enumerated and described. The importance of 
each feature is analyzed using the framework developed by Bal- 
comb, et al. Data taken from the greenhouse is analyzed to deter- 
mine the performance of the design and to point to further research 
objectives. The data collection system developed for monitoring 
aquaculture/greenhouse performance is also described. 


514 Effect of solar energy on aquaculture support: a prelimi- 
nary assessment. Coppinger, E. (Ecotope Group, Seattle, WA). pp 
122-126 of Conference on energy-conserving, solar-heated green- 
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houses. Hayes, J.; Gillett, D. (eds.). Marlboro, VT; Marlboro Col- 
lege (1977). 

From Conference on energy conserving solar heated green- 
houses; Marlboro, VT, USA (19 Nov 1977). 

The potential of solar energy to meet the aeration and waste 
treatment requirements of aquaculture systems is examined. The two 
Fe ge configurations and their filtering systems at Pragtree 

arm are described and related to their impact on water quality. 
Simple tests to determine areation and waste treatment needs are 
described. 


515 Evaluation of a solar heated greenhouse for the Environ- 
mental Farm Project, Canyon Park Junior High, Bothell, Washington. 
pp 127-136 of Conference on energy-conserving, solar-heated green- 
houses. Hayes, J.; Gillett, D. (eds.). Marlboro, VT; Marlboro Col- 
lege (1977). 

From Conference on energy conserving solar heated green- 
houses; Marlboro, VT, USA (19 Nov 1977). 

The solar greenhouse incorporates thermal mass in the 
opaque north wall constructed of concrete blocks filled with pea 
gravel and concrete, a translucent water wall on the south, and in 
the earth floor itself. There is a movable reflector/insulator for the 
south wall. The glazing, ventilation stack, and performance are 
discussed. (MHR) 


516 Evolution of a solar greenhome. Ginsburg, R. (Southern 
California Inst. of Architecture, Santa Monica); Park, J. pp 137-140 
of Conference on energy-conserving, solar-heated greenhouses. 
Hayes, J.; Gillett, D. (eds.). Marlboro, VT; Marlboro College (1977). 

From Conference on energy conserving solar heated green- 
houses; Marlboro, VT, USA (19 Nov 1977). 

A passively tempered structure of approximately 1400 square 
feet with 400 of that allocated to greenhouse is described. Previous 
solar greenhouse experiments and the addition of a lean-to solar 
greenhouse to a mobile home are discussed. (MHR) 


517 Evolution of a small solar greenhouse. Freeman, E.R. 
(Provider Greenhouses, Los Angeles, CA). pp 141-147 of Confer- 
ence on energy-conserving, solar-heated greenhouses. Hayes, J.; 
Gillett, D. (eds.). Marlboro, VT; Marlboro College (1977). 

From Conference on energy conserving solar heated green- 
houses; Marlboro, VT, USA (19 Nov 1977). 

The evolution of a small solar greenhouse being developed 
for commercial sale is reported. The greenhouse requires little or no 
energy other than direct solar energy to provide a year round 
environment for healthy plant growth. The design process and 


prototype construction are described. Also the results of evaluation 
and the modifications which precipitated from the evaluation are 
discussed. 


518 Home-built, low technology solar greenhouse. MacDou- 
gall, E. (Brookhaven National Lab., Upton, NY). pp 148-161 of 
Conference on energy-conserving, solar-heated greenhouses. Hayes, 
J.; Gillett, D. (eds.). Marlboro, VT; Marlboro College (1977). 

From Conference on energy conserving solar heated green- 
houses; Marlboro, VT, USA (19 Nov 1977). 

The construction and operation of an owner built greenhouse 
are described, and also how the excess heat is used to preheat the 
domestic hot water of the owner's house is described. 


519 Simple, inexpensive unheated shelter for a winter garden at 
the North Shore Science Museum, Plandome Manor, New York. 
Freda, J.; Freda, L. pp 162-165 of Conference on energy-conserving, 
solar-heated greenhouses. Hayes, J.; Gillett, D. (eds.). Marlboro, 
VT; Marlboro College (1977). 
From Conference on energy conserving solar heated green- 
houses; Marlboro, VT, USA (19 Nov 1977). 
A structure is described which is considered a winter shelter 
— than a greenhouse because it forms a shelter over a 9’ x 23’ 
lot but consists of an uncovered frame for a portion of the 
e — and plant growth in this structure are dis- 
pn (MHR 


520 Use of retractable, insulated, reflective shutters for aug- 
menting radiation and retaining heat in greenhouses. Piserchio, M. 
(Marlboro College, VT); DuPont, W.; Hayes, J.; Coleman, J. pp 166- 
179 of Conference on energy-conserving, solar-heated greenhouses. 
Hayes, J.; Gillett, D. (eds.). Marlboro, VT; Marlboro College (1977). 

From Conference on energy conserving solar heated green- 
houses; Marlboro, VT, USA (19 Nov 1977). 

Two energy-conserving greenhouses constructed at Marlboro 
College are described briefly. An abbreviated method is presented 
for estimating the added solar gain on vertical south surfaces 
through the use of equal area, horizontal, specular reflectors. (MHR) 


521 Growth and response of vegetables in sub optimum green- 
house environments. Mueller, C.; White, J.W.; Aldrich, R.A. (Penn- 
sylvania State Univ., University Park). pp 180-195 of Conference on 
energy-conserving, solar-heated greenhouses. Hayes, J.; Gillett, D. 
(eds.). Marlboro, iT; Marlboro College (1977). 
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From Conference on energy conserving solar heated green- 
houses; Marlboro, VT, USA (19 Nov 1977). 

In response to fuel cost problems confronting conventionally 
designed and operated greenhouse businesses, Penn State University 
Horticulture Department is developing an extensive solar and 
energy conservation research project for greenhouses at its Rock 
Springs facility. Six small collection and/or conservation structures 
have been completed for autumn and winter testing. The perform- 
ance of each design will be compared to a control glasshouse. Also, 
the performance of selected greenhouse crops of established poten- 
tial market value will be tested. Some experimentation, designed to 
observe the behavior of commercially grown greenhouse crops 
cultivated in sub-optimum greenhouse environments, was completed 
between February 15 and June 16, 1977. The results of this work are 
examined and discussed. 


522 Noti solar greenhouse. Mazria, E.; Baker, S.; Hoff, E.; 
Jenkins, D.; Van Duyn, J. pp 196-208 Sof Conference on energy- 
conserving, solar-heated greenhouses. Hayes, J.; Gillett, D. (eds.). 
Marlboro, VT; Marlboro College (1977). 

From Conference on energy conserving solar heated green- 
houses; Marlboro, VT, USA (19 Nov 1977). 

The Noti greenhouse demonstrates the feasibility of passive 
systems as a major heating source for buildings in the Pacific 
Northwest, an area thought to be unsuitable for solar energy utiliza- 
tion. The greenhouse has operated successfully through its first 
winter with the sun as its only heating source. The design and 
performance of the greenhouse is presented. 


523 Passive greenhouse design in the Great Lakes Region: a 
case study. MacMath, R. (Sunstructures, Inc., Ann Arbor, MI). pp 
209-215 of Conference on energy-conserving, solar-heated green- 
houses. Hayes, J.; Gillett, D. (eds.). Marlboro, VT; Marlboro Col- 
lege (1977). 

From Conference on energy conserving solar heated green- 
houses; Marlboro, VT, USA (19 Nov 1977). 

A 2200 sq. ft. greenhouse addition to an existing nature center 
in Kalamazoo, Michigan has recently been completed (October 
1977). The design incorporates both passive solar heating and energy 
conscious building techniques. Auxiliary heating is provided by the 
existing system with an additional air handler unit. Designed for one 
of the most severe areas in the country in terms of solar heating, 
6900 degree days annually and only 48% annual ible sunshine, 
the project will help to determine the potential of passively heated 
and energy conserving greenhouses in the region. Simulated per- 
formance calculations yield an expected contribution of 26 to 45% of 
the total annual heating load being provided by passive means, 
depending on the condition analyzed. 


524 Observations of plant and food production in 
solar bioshelters. Ryan, K.; Barnhart, E. (New Alchemy Inst., 
Woods Hole, MA). pp 216-221 of Conference on energy-conserving, 
solar-heated greenhouses. Hayes, J.; Gillett, D. (eds.). Marlboro, 
VT; Marlboro College (1977). 

From Conference on energy conserving solar heated green- 
houses; Marlboro, VT, USA (19 Nov 1977). 

Greenhouse climate effects on plants, 1977 Cape Cod Ark 
agricultural report, and pests and integrated pest management are 
described. (MHR) 


525 Biotechnic strategies in bioshelters. Barnhart, E. (New 
Alchemy Inst., Woods Hole, MA). pp 222-228 of Conference on 
energy-conserving, solar-heated greenhouses. Hayes, J.; Gillett, D. 
(eds.). Marlboro, VT; Marlboro College (1977). 

From Conference on energy conserving solar heated green- 
houses; Marlboro, VT, USA (19 Nov 1977). 

The New Alchemy Institute is developing ecologically-de- 
rived forms of energy, agriculture, aquaculture, housing and land- 
scapes. Bioshelters are advanced solar greenhouses which contain 
gardens, aquaculture ponds and human habitation in a single inte- 
grated ecosystem. The two main functions of g architec- 
ture - channeling solar energy and nurturing a food-producing 
ecosystem - are discussed as parts of a single design strategy. 


526 Solar greenhouse experience at the Institute for Social 
Ecology. Gottlieb, R. (Friends of the Sun, Brattleboro, VT); Tenen- 
bom, B. pp 229-236 of Conference on energy-conserving, solar- 
heated greenhouses. Hayes, J.; Gillett, D. (eds.). Marlboro, CT; 
Marlboro College (1977). 

From Conference on energy conserving solar heated green- 
houses; Marlboro, VT, USA (19 Nov 1977). 

Experience with the hybrid solar heated windpowered aqua- 
culture greenhouse complex is described. The design and predicted 
performance of a passive solar greenhouse nearing completion are 
presented. (MHR) 


527 Some observations on the design and construction of green- 
houses. Ward, M. pp 237-243 of Conference on energy-conserving, 
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solar-heated greenhouses. Hayes, J.; Gillett, D. (eds.). Marlboro, CT; 
Marlboro College (1977). 

From Conference on energy conserving solar heated green- 
houses; Marlboro, VT, USA (19 Nov 1977). 

Light levels in solar greenhouses and choice of materials and 
construction details are discussed. The use of recycled materials 
from large commercial greenhouses is illustrated. (MHR) 


528 Greenhouse at Ramapo College. Hahn, M.R. (Ramapo 
College of New Jersey, Mahwah). pp 244-250 of Conference on 
energy-conserving, solar-heated greenhouses. Hayes, J.; Gillett, D. 
(eds.). Marlboro, CT; Marlboro College (1977). 

From Conference on energy conserving solar heated green- 
houses; Marlboro, VT, USA (19 Nov 1977). 

The active and passive systems are described. The heating 
loads are tabulated. Drawings of vestibule, greenhouse, and solar 
heating system are included. (MHR) 


529 Energy conservation in greenhouses. Bauch, T. (EggE 
Research, Kingston, NY); Schiff, M. pp 251-253 of Conference on 
energy-conserving, solar-heated greenhouses. Hayes, J.; Gillett, D. 
(eds.). Marlboro, CT; Marlboro College (1977). 

From Conference on energy conserving solar heated green- 
houses; Marlboro, VT, USA (19 Nov 1977). 

This brochure describes products, materials, and services 
available for solar heating and energy conservation. Drawings and 
descriptions of a solar heated greenhouse are presented. (MHR) 


530 Large scale northern climate solar garden. Maes, R.E. 
(Environmental Research Inst. of Michigan, Ann Arbor). pp 258-261 
of Conference on energy-conserving, solar-heated greenhouses. 
Hayes, J.; Gillett, D. (eds.). Marlboro, CT; Marlboro College (1977). 

From Conference on energy conserving solar heated green- 
houses; Marlboro, VT, USA (19 Nov 1977). 

A structure is described that was designed and built using 
modified greenhouse principles that will allow an extended growing 
season in northern climates with a minimum requirement for external 
energy. The operation of two such structures is described. (MHR) 


AGRICULTURAL AND INDUSTRIAL PROCESS HEAT 
REFER ALSO TO CITATION(S) 535, 549, 575, 576, 589 


531 (CONF-790328—P1, pp 297-308) Solar energy storage for 
grain drying. Misra, R.N.; Keener, H.M. (Ohio Agricultural Re- 
search and Development Center, Wooster). 1979. 

From Solar energy storage options workshop; San Antonio, 
TX, USA (18 Mar 1979). 

An analysis of results of computer simulation for storing solar 
energy for use in grain drying under Ohio’s weather conditions is 
presented. Location of the heat storage tank (above/below ground) 
has been decided from the local meteorological data. Various flat top 
structures for heat storage are analyzed and optimum dimensions, 
based on surface/volume ratios, for all of these structures are report- 
ed for ready reference. Preliminary analysis of maximum cost for 
heat storage for grain drying in Ohio is presented. 


532 (CONF-790328—P1, pp 309-320) Phase-change storage in 
a brewery solar system. Murray, O.L. 1979. 

From Solar energy storage options workshop; San Antonio, 
TX, USA (18 Mar 1979). 

The development and operation of a phase-change thermal 
storage system in an industrial solar process heat application is 
discussed and typical performance characteristics are presented. The 
system has been operational since February 1978 at the Jacksonville, 
Florida, brewery of Anheuser-Busch, Inc. The phase-change thermal 
capacitor, trade-named Thermelt, was developed to be modular in 
design and operation, to maximize flexibility of application and 
installation. The Anheuser-Busch capacitor units are roof-mounted 
and housed directly behind the collector field. Fabrication tech- 
niques played a significant part in the concept development due to 
the overriding cost vs. performance criteria that usually governs 
thermal storage techniques. The Anheuser-Busch system, operating 
in a real-world industrial process heat environment, has provided a 
nearly ideal evaluation vehicle for the modular phase-change con- 
cept of thermal storage. The experience of progressing through the 
first generation design from conception through installation and 
operation on a large-scale basis has indicated several areas of im- 
provement that will enhance the economy, reliability, and overall 
commercialization potential of the concept. 


533 (UCRL—52814) Economic analysis of solar industrial 
process heat systems: a logy to determine annual required 
revenite and internal rate of return. Dickinson, W.C.; Brown, K.C. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 17 
Aug 1979. Contract W-7405-ENG-48. 46p. Dep. NTIS, PC A03/MF 
AOl. 


To permit an economic evaluation of solar industrial process 
heat systems, a methodology to determine the annual required 
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revenue and the internal rate of return was developed. First, a 
format is provided to estimate the solar system’s installed cost, 
annual operating and maintenance expenses, and net annual solar 
energy delivered to the industrial process. Then an expression is 
presented that gives the annual required revenue and the price of 
solar energy. The economic attractiveness of the potential solar 
investment can be determined by comparing the price of solar 
energy with the price of fossil fuel, both expressed in levelized terms. 
This requires calculation of the internal rate of return on the solar 
investment or, in certain cases, the growth rate of return. 


534 (UCRL—83502) Solar industrial process heat: the private 
sector. Casamajor, A.B. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). Oct 1979. Contract W-7405-ENG-48. 6p. 
(CONF-79i024—3). Dep. NTIS, PC A02/MF AO1. 

From Solar industrial process heat conference; San Francisco, 
CA, USA (31 Oct 1979). 

Four privately funded process heat installations are described. 
These include: Anheuser-Busch’s brewery in Jacksonville, Florida; 
Andy's Solar Truck and Car Wash in Mesa, Arizona; EASCO photo 
processing laboratory in Richmond, Virginia; and General Extru- 
sions in Youngstown, Ohio. These four systems have similar eco- 
nomic and operating characteristics to the first generation of DOE 
funded field experiments. 


WATER HEATING 


REFER ALSO TO CITATION(S) 444, 445, 446, 447, 448, 449, 457, 
462, 463, 479, 480, 499, 502, 518, 586, 587, 591, 602, 1243 


535 (CONF-780701—(Rev.), pp 267-274) Thermal perform- 
ance of the ARATEX Services, Inc. Solar Energy System. Armstrong, 
H.L. (International Business Machines Corp., Huntsville, AL). Nov 
1978. 

From Conference on the energy solar updates; Atlanta, GA, 
USA (12 Jul 1978). 

The ARATEX Services, Inc. (formerly referred to as Work- 
wear) solar-energy system and its modes of operation are described 
briefly, and then a performance evaluation of the system for the 
period November 1977 through April 1978, with the exception of 
January 1978, is —— This evaluation is based on comparison 
of predictions of climatic, load, and operational conditions with 
those which were measured. The ARATEX Services Inc. site is an 
industrial laundry in Fresno, California. The solar-energy system is 
designed to provide preheating of the process water used by the 
facility at 180°F. 


OTHER 


536 (SAND—79-1040C) Review of selected on-site DOE 
small solar thermal power plaxi experiments. Alvis, R.L. (Sandia 
Labs., Albuquerque, NM (USA)). 1979. Contract EY-C-04-0789. 
12p. (CONF-791052—1). Dep. NTIS, PC A02/MF AO1. 

From 4. national conference on technology for energy; Albu- 
querque, NM, USA (30 Oct 1979). 

Three solar power plants ae reviewed that were developed in 
an effort to find an alternate energy source for powering irrigation 
pumps. Power generation by the conversion of solar energy has been 
shown to be technically feasible in the construction and operation of 
these three solar thermal power systems. Some component problems 
have been experienced, but these are expected to be solved in future 
designs. The thermal cycling inherent in solar energy has shown to 
be more stressful on the system components and requires special 
design attention to obtain satisfactory performance. The economic 
benefit of these one-of-a-kind systems has shown they are not com- 
petitive with the conventional power systems. However, predictions 
for similar systems in large production indicate that power could be 
generated for approximately 5 cents/kWh in the Southwest. Recent 
increases in conventional energy costs, and continuing component 
development, are combining to make solar power systems a potential 
near-term reality. 


537 Power generation and potable water recovery from salin- 
ous water. Carson, D.B. (to UOP Inc.). US Patent 4,110,174. 29 Aug 
1978. Filed date 16 Dec 1976. 16p. 

A process is described for simultaneously generating power 
and recovering potable water from a source of salinous water - e.g. 
ocean and/or sea water. A first portion of salinous water, from the 
surface of the source, or from a colder, deeper depth, is increased in 
temperature via indirect contact with a plurality of non-salinous 
vaporous phases (i) derived from the salinous water and, (ii) obtained 
therefrom at an elevated temperature and a subatmospheric pressure. 
The warmed salinous water is further increased in temperature by 
being maintained in a solar radiation heat sink and ex: therein to 
radiant solar energy to increase its temperature to a ievel within the 
range of about 135°F to about 210°F. Heated salinous water is 
introduced into a plurality of vacuum flash separation zones, each 
succeeding one of which is maintained at a lower absolute pressure. 
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At least one of the resulting vaporous phases is passed into and 
through a turbine, from the resulting motion of which power is 
generated. The remaining vaporous phases, and at least two, are 
successively used to preheat the first salinous water portion prior to 
the introduction thereof into the solar radiation heat sink. Exiting 
vapors from the turbine and the vaporous phases employed in the 
salinous water preheat system are cooled and/or condensed via 
indirect contact with a second salinous water portion to recover 
potable water. 


SOLAR COLLECTORS AND CONCENTRATORS 


REFER ALSO TO CITATION(S) 421, 424, 426, 427, 486, 493, 507 


538 (ALO—4097-1) Development of a low-temperature, low- 
cost, black liquid solar collector. Final report, September 12, 1977- 
October 31, 1978. Landstrom, D.K.; Talbert, S.G.; Stickford, G.H. 
jr.; Fischer, R.D.; Hess, R.E. (Battelle Columbus Labs., OH (USA)). 
Oct 1978. Contract EG-77-C-04-4097. 136p. Dep. NTIS, PC A07/ 
MF AOI. 

Battelle's Columbus Laboratories (BCL) has developed an 
efficient, low-cost, low-temperature, nonconcentrating, liquid-heat- 
ing solar collector suitable for use as a thermal energy source for 
heat pumps or other heating applications. The collector incorporates 
a black liquid heat transfer medium permitting solar radiation to be 
absorbed directly by the liquid. Based on detailed measurements of 
the spectral absorption properties on many black liquids, and on the 
results of computer analysis of collector performance, it has been 
shown that the black liquid collector concept has the potential of 
significantly improved performance compared with an unglazed (i.e., 
swimming pool type) black-absorber collector of comparable 
cost.On the other hand, it has the potential of significant cost savings 
compared with the single-glazed collector of comparable perform- 
ance. Experimental data obtained on two black liquid collectors 
constructed during this project closely match the predicted curves 
obtained from a theoretical computer analysis. Results of the systems 
analysis studies have shown that the black liquid collector, when 
used as a heat source for a solar-assisted heat pump, has comparable 
performance to that of a single-glazed conventional collector but at 
considerably lower cost. Another important result is that currently 
available heat pump systems are not ideally matched or compatible 
with a solar-assisted system. A solar-assisted system will require 
design of heat pumps which can take advantage of the higher system 
coefficient of performance (COP) possible with a heat source at 
elevated temperatures. 


539 (ANL—79-22, pp 95-99) Solar energy development. Jun 
1979. 

In Chemical Engineering Division research highlights, 1978. 

The solar energy program at ANL is an integrated, multidivi- 
sional program that includes work on the efficient collection, stor- 
age, and utilization of solar energy and the analysis of the near-term 
status of solar energy technology. The program is directly support- 
ive of the long-range national goal of developing solar energy as an 
alternative energy source for heating, cooling, an industrial process 
heat applications. Three of these activities are in the Chemical 
Engineering Division: the development of improved solar collectors, 
the development of a method for passive cooling based on seasonal 
storage of ice, and provision of technical assistance to the National 
Solar Demonstration Program. The status of these programs is 
reviewed. 


540 (CONF-780701—(Rev.), pp 231-41) Analysis of collector 
array performance from field derived measurements. McCumber, 
W.H. Jr.; Weston, M.W. (International Business Machines Corp., 
Huntsville, AL). Nov 1978. 

From Conference on the energy solar updates; Atlanta, GA, 
USA (12 Jul 1978). 

A technique is presented by which the field performance of 
collector arrays is related to the Hottel-Whillier-Bliss (HWB) equa- 
tion via ASHRAE Standard 93-77, which established technical 
criteria for collector evaluation. An example array, located in the 
north central, Great-Plains Area, is used to illustrate the technique. 
Preliminary results of the analysis of three collector designs are 
presented. 


541 (CONF-790328—P1, pp 193-202) Evaluation of a large 
nonconvective solar pond. Wittenberg, L.J.; Harris, M.J. (Mound 
Facility, Miamisburg, OH). 1979. 

From Solar energy storage options workshop; San Antonio, 
TX, USA (18 Mar 1979). 

This project is directed toward the evaluation of the oper- 
ational performance of one of the largest functional, salt-gradient 
solar ponds in the world. This solar pond was constructed by the 
City of Miamisburg on property adjacent to the Mound Facility. In 
this study, data are collected on the annual thermal cycle character- 
istics of this combined solar energy collector and thermal storage 
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system, and system performance is evaluated based upon models 
developed at several university research ponds. This evaluation will 
provide engineering knowledge for future designs of similar ponds in 
the US. Results are reported. 


542 (CONF-790328—P2, pp 401-410) Silicone glazing materi- 
als for solar collectors. Schwartz, A.; Weisbrook, J.B.; Turner, D.T. 
(Research — Inst., Research Triangle Park, NC). 1979. 

From Solar energy storage options workshop; San Antonio, 
TX, USA (18 Mar 1979). 

Procedures and results of an experimental evaluation of var- 
ious silicone polymers for use as glazing materials for solar collectors 
are presented. Accelerated weathering tests in the field and in the 
laboratory are described, and evaluations of the materials with 
respect to solar transmission and mechanical properties are dis- 
cussed. (WHK) 


543 (CONF-7804110—, pp 55-59) Implementation of a solar 
pond greenhouse heating system. Short, T.H.; Badger, P.C.; Roller, 
W.L. (Ohio Agricultural Research and Development Center, Woos- 
ter, OH). Dec 1978. 

From 3. annual conference on solar energy for heating green- 
houses and greenhouse residents combination; Fort Collins, CO, 
USA (2 Apr 1978). 

Pond construction, gradient establishment and maintenance, 
control of solar pond pH and microorganism growth, and heat 
removal are discussed. (MHR) 


544 (CONF-7906118—1) Application of glass technology to 
novel solar energy collectors. Reed, K.A. (Argonne National Lab., IL 
(USA)). 1979. Contract W-31-109-ENG-38. 17p. Dep. NTIS, PC 
A02/MF AOl1. 

From American Scientific Glass Blowers Society symposium; 
Detroit, MI, USA (29 Jun 1979) 

Various compound parabolic concentrator (CPC) configura- 
tions are discussed, and the application of glass technology to CPC 
designs is discussed. CPC designs with flat absorbers, cylindrical 
absorbers, evacuated receivers, and evacuated tube receivers are 
considered. Also a floodlamp collector concept and a fluorescent 
tube collector concept are discussed. (WHK) 


545 (DOE/NASA/CR—161094) Owens-Illinois subsystem 
design package for the SEC-601 air-cooled solar collector. (OQwens- 
Illinois, Inc., Toledo, OH (USA)). Feb 1979. Contract EY-76-C-02- 
2919;EX-76-A-29-1037. 20p. Dep. NTIS, PC A02/MF AOl1. 
Information used to evaluate the subsystem design of the 
Owens-Illinois Model SEC-601 Solar Collector is presented. The 
collector is of modular design and is approximately 12 feet 3 inches 
wide and 8 feet 7 inches tall. It contains 72 collector tube elements 
and weighs approximately 300 pounds. Included in this report are 
the Subsystem Performance Specifications and the Assembly and 
Installation Drawings of the Solar Collectors and Manifold. 


546 (DOE/NASA/CR—161305) Indoor test for thermal per- 
formance of the G.E. TC-100 liquid solar collector eight- and ten-tube 
configuration. (Wyle Labs., Huntsville, AL (USA). Solar Energy 
Systems Div.). Sep 1979. Contract EX-76-A-29-1037. 46p. Dep. 
NTIS, PC A04/MF AO1. 

The test procedure used and the results obtained from an 
evaluation test program conducted to obtain thermal performance 
data on G.E. TC-100 liquid solar collectors, eight- and ten-tube 
configuration, under simulated conditions are described. These tests 
were made using the Marshall Space Flight Center's solar simulator. 
A time constant test and incident angle modifier test were also 
conducted to determine the transient effect and the incident angle 
effect on the collector. Performance loss with accessory covers is 
demonstrated. The G.E. TC-100 evacuated tube solar collector is a 
water/Prestone/working fluid type with and without manufacturer's 
accessory manifold. The gross collector area is about 17.4 ft? without 
manifold and 19.1 ft? with manifold. The eight-tube (S.N. 19965S) 
uses Alglas reflector material and the ten-tube (Dwg. 298E44261, 
S.N. 2) uses Coilzac reflector material. The collector weight is 
approximately 60 pounds empty and 75 pounds with manifold. 


547 (DSE—2425-1) Optical properties of plasma sprayed coat- 
ings. Final technical report, May 15, 1976-May 14, 1977. Aurbach, R. 
(Cornell Univ., Ithaca, NY (USA). Lab. of Atomic and Solid State 
Physics)..Feb 1978. Contract EX-76-S-01-2425. 24p. Dep. NTIS, PC 
A02/MF AOl1. 

A Fourier Transform spectrometer was constructed and in- 
terfaced to a PDP II computer. This evacuateable single beam 
instrument is designed especially for reflectivity and emissivity stud- 
ies of high temperature materials. This is the first single beam 
instrument of its kind in the USA. Near the close of the contract 
year, it was attempted to produce ultrasmall metal particles with a 
commercial plasma spray unit. These experiments were not success- 
ful. 


548 (SAND—79-0800) FY78 annual progress report: midtem- 
perature component and subsystem development project. Larson, L.M. 
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(ed.). (Sandia Labs., Albuquerque, NM (USA)). Sep 1979. Contract 
EY-76-C-04-0789. 61p. Dep. NTIS, PC A04/MF AOl1. 

FY78 activities within the Midtemperature Component and 
Subsystem Development Project that support the DOE Small Power 
Systems Program are described. Small-power systems are for point- 
of-use applications of solar energy rather than centralized or public- 
utility-size applications. The major objectives of this program are to 
determine areas of research and development that are unique to 
small-power systems in the mid-temperature range, and to develop 
technology that will allow initial commercial implementation of 
small-power systems within the 1980s. The Sandia activities within 
the Small-Power Systems Program consist of four subprograms: 
Total Energy, Remote Applications, Midtemperature Component 
and Subsystem Development, and Midtemperature Solar Systems 
Test Facility Operation Some application projects within these 
subprograms are the solar irrigation projects near Willard, NM and 
Coolidge, AZ; the Small Community Solar Power Project for Cros- 
byton, TX; and the STE-LSEs at Fort Hood, TX and Shenandoah, 
GA. The object of these programs is accelerated commercialization 
of solar energy systems. This will be done by demonstrating the 
technical feasibility in applications of large portions of the national 
energy market and by creating within the private sector the design 
and manufacturing capabilities for installing such systems. 


549 (SAND—79-1293C) Effect of cleaning cost on process 
heat from line-focus solar collectors. Lukens, L.L.; Schimmel, W.P. 
Jr. (Sandia Labs., Albuquerque, NM (USA)). 1979. Contract EY-76- 
C-04-0789. ~ (CONF-791024—1). Dep. NTIS, PC A02/MF AO1. 

From Solar industrial process heat conference; San Francisco, 
CA, USA (31 Oct 1979). 

The effect of operation and maintenance (O & M) costs on 
energy produced by solar collector systems is crucial to the market 
penetration of solar process heat as an alternative energy source. In 
the present paper, a particular O & M operation, namely, regular 
collector cleaning, is considered in order to determine its effect upon 
annualized life cycle energy cost. A first order model of mirror 
surface degradation as a function of time is constructed from actual 
experimental data taken at Albuquerque, NM. This is used as input 
to a systems optimization model of a line-focus solar collector 
process heat installation. The energy cost variation is considered as a 
function of cleaning cost per unit of collector aperture and cleaning 
interval. Results are presented for a process heat temperature of 
177°C (350°F) and two different time-constant values, with a reflec- 
tor degradation limit of 13%. This information could help in formu- 
lating O & M costs to assume in modeling other generic-type solar 
collectors. 


550 (SAND—79-1296C) Parabolic-trough/flat-plate collector 
performance comparison. Treadwell, G.W. (Sandia Labs., Albuquer- 
que, NM (USA)). 1979. Contract EY-76-C-04-0789. 6p. (CONF- 
791024—2). Dep. NTIS, PC A02/MF AO1. 

From Solar industrial process heat conference; San Francisco, 
CA, USA (31 Oct 1979). 

Surveys of industrial process energy requirements that may 
be met by the use of solar systems show that about one-third of all 
energy applications occur between 150°F and 600°F, and less than 
3% occur below 150°F. Performance comparisons have been made 
between flat-plate collectors of high quality and parabolic-trough 
collectors of current quality to identify the solar technology with the 
greatest potential for near-term impact over the temperature range 
that spans many process heat applications. The results indicate equal 
performance at temperatures as low as 110°F. Since troughs are 
already functioning at 600°F, the tentative conclusion is that para- 
bolic troughs may reasonably be used for applications within the 
identified temperature range. 


551 (SERI/PR—31-137) Solar Optical Materials Program Ac- 
tivity Committee. Progress report, July 1, 1978-January 31, 1979. 
(Solar Energy Research Inst., Golden, CO (USA)). Jul 1979. Con- 
tract EG-77-C-01-4042. 58p. Dep. NTIS, PC A04/MF AOI. 

The following solar optical materials research and develop- 
ment program plans are summarized: absorber surfaces, solar reflec- 
tor materials, and transmitting materials. Measurement requirements 
and standards are discussed. (MHR) 


552 (SERI/TP—49-182) Second annual conference on absorb- 
er surfaces for solar receivers. Call, P.J. (ed.). (Solar Energy Re- 
search Inst., Golden, CO (USA)). 1979. Contract EG-77-C-01-4042. 
186p. (CONF-790120—). Dep. NTIS, PC A09/MF AO}. 

From 2. annual conference on absorber surfaces for solar 
receivers; Boulder, CO, USA (24 Jan 1979). 

Sixteen papers are included. Three were previously abstract- 
ed for EDB. Separate abstracts were prepared for thirteen. (MHR) 


553 (SERI/TP—49-182, pp 9-16) Surface microstructure: op- 
tical properties relationship in solar absorbers. Ignatiev, A.; O'Neill, 
P.; Zajac, G.; Doland, C. (Univ. of Houston, TX). 1979. 

From 2. annual conference on absorber surfaces for solar 
receivers; Boulder, CO, USA (24 Jan 1979). 
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The relationship between the surface microstructure and the 
optical properties of solar absorbers has been theoretically analyzed 
and applied to the optimization of the optical response of particulate 
solar absorbers. The relationship indicates that for pure metallic 
particulate coatings, a/e of > 50 can be expected. The relationship 
has also been applied to the Black Chrome system where it has been 
shown that Black Chrome’s optical response is in fact due to its 
particulate nature. In addition optical degradation in Black Chrome 
has been tentatively linked to the growth of thick oxide skins on the 
chromium particles constituting the bulk of the coating. 


554 (SERI/TP—49-182, pp 43-47) Preparation and degrada- 
tion of reactively evaporated Black Chrome. Czanderna, A.W. (Solar 
Energy Research Inst., Golden, CO); Prince, E.T.; Helbig, H.F. 
1979. 

From 2. annual conference on absorber surfaces for solar 
receivers; Boulder, CO, USA (24 Jan 1979). 

Preliminary results are described for the preparation of Black 
Chrome films by reactive evaporation of chromium in oxygen-18. 
Chromium coated tungsten rods and an oxygen diffuser are used in a 
conventional bell jar system to form films up to 110 nm thick. 
Chromium Black Chrome, or Cr2Os3 films are deposited depending 
on the chromium flux and steady state oxygen pressure. The films 
are topographically smooth, but are porous since they range up to 
2.5 times the thickness expected for the bulk density. An ISS 
spectrum is shown of a successfully labelled film with 73% oxygen- 
18. The valence states of Cr** and Cr®, deduced from ESCA at 
various ion etched depths below the surface, are consistent with Cr 
in a Cr2O3 matrix. 


555 (SERI/TP—49-182, pp 49-56) Structure and composition 
of Black Chrome. Raghunathan, K. (Berry Solar Products, Edison, 
NJ). 1979. 

From 2. annual conference on absorber surfaces for solar 
receivers; Boulder, CO, USA (24 Jan 1979). 

Black Chrome is known to consist of chromium and chromi- 
um oxide. When electrodeposited under optimum conditions Black 
Chrome possesses absorptivity greater than 93% and emissivity less 
than 10% and is also durable against corrosion and 450°F heat 
encountered in flat-plate solar collectors. Colors other than black are 
obtained during Black Chrome electrodeposition. This is thought to 
be due to the presence of different types of oxides of chromium. 
Work is in progress at Berry Solar Products to investigate improve- 
ments to Black Chrome deposits under a DOE grant. 


556 (SERI/TP—49-182, pp 59-75) Outgassing studies of some 
solar absorber coatings. Tortorello, A.J.; Wolf, R.E (DeSoto, Inc., 
Des Plaines, IL). 1979. 

From 2. annual conference on absorber surfaces for solar 
receivers; Boulder, CO, USA (24 Jan 1979). 

As solar collector efficiencies are increased through manufac- 
turing design modifications, an increased demand is placed on the 
collector system components to withstand higher operating and 
stagnation temperatures. The fogging and discoloration of cover- 
plates, which results from outgassing of the system components, has 
stirred interest in examining the outgassing behavior of various 
nonselective solar absorber coatings. A reduction in the total amount 
of radiation striking the absorber surface and a gradual degradation 
of the coating system results from increased stagnation temperature. 
A series of weight loss measurements were conducted at 149°C, 
177°C and 204°C over various time intervals. The reduction in 
radiation which resulted from the outgassing experiments was ap- 
proximated by examining the transmittance through a clear coverg- 
lass before and after the outgassing experiment. The material balance 
between that deposited on the coverglass and that lost from the 
panel was correlated to assess the degradation mechanism. 


557 (SERI/TP—49-182, pp 77-86) Study of metal/insulator 
composite media and metal surfaces for use in selective absorber 
systems. Ashcroft, N.W.; Buhrman, R.A.; Craighead, H.G.; Lamb, 
W.; Sievers, A.J.; Smalley, R.; Trotter, D.M.; Wilkins, J.W.; Wojcik, 
L.; Wood, D.M. (Cornell Univ., Ithaca, NY). 1979. 

From 2. annual conference on absorber surfaces for solar 
receivers; Boulder, CO, USA (24 Jan 1979). 

A theoretical and experimental study of the optical and 
selective absorbing properties of composite materials and of the 
thermal radiative properties of metal surfaces is described. 


558 (SERI/TP—49-182, pp 89-97) Improved solar absorber 
coatings. St. Amand, R.P.; Williams, J.C.; Farrauto, R.J. (Engelhard 
Minerals & Chemicals Corp., Edison, NJ). 1979. 

From 2. annual conference on absorber suzfaces for solar 
receivers; Boulder, CO, USA (24 Jan 1979). 

A selective solar absorber development program directed 
towards producing materials suitable for industrial process heat 
applications is described. A detailed search and extensive screening 
program of candidate selective solar absorber compositions showed 
that a film composed Ag, CuO, and Rh2Os had the best optical 
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properties. Attention was focused on optimization and more ad- 
vanced simulated thermal testing. (MHR) 


559 (SERI/TP—49-182, pp 99-110) CVD molybdenum films 
of high infrared reflectance. Carver, G.E.; Seraphin, B.O. (Univ. of 
Arizona, Tucson). 1979. 

From 2. annual conference on absorber surfaces for solar 
receivers; Boulder, CO, USA (24 Jan 1979). 

Molybdenum thin films deposited by pyrolytic decomposition 
of molybdenum carbony]! attain, after anneal in a reducing atmos- 
phere at 1000 C, infrared reflectance values within 0.7% of the 
reflectance of supersmooth bulk molybdenum. These films exhibit 
both the refractory nature of molybdenum and the high infrared 
reflectance generally associated with conventional mirror materials. 
The entire production sequence proceeds at 1 atm and requires less 
than 1 h. Films deposited under oxidizing conditions exhibit a solar 
absorptance of a = 0.77 and a thermal emittance of e = 0.44. 
Absorptances of a = 0.82 with e = 0.08 are obtained by first 
annealing and then overcoating these black molybdenum films with 
an antireflecting layer. Changes in the optical properties during 
annealing are related to compositional and structural properties of 
the films, as determined by x-ray diffraction, electron microscopy, 
and Auger spectroscopy. The results of anneals in air at 500 C are 
reported for the most reflective films which have been coated with 
either thin passivators or complete photothermal stacks. 


560 (SERI/TP—49-182, pp 113-122) Amorphous silicon ab- 
sorbers for photothermal solar energy conversion. Booth, D.C.; Sera- 
phin, B.O. (Univ. of Arizona, Tucson). 1979. 

From 2. annual conference on absorber surfaces for solar 
receivers; Boulder, CO, USA (24 Jan 1979). 

Crystalline silicon is a poor absorber of solar photons, requir- 
ing thick films for complete abosrption. In contrast, amorphous 
silicon has a much stronger absorption, permitting absorbers to be of 
a considerably smaller thickness. In order to optimize the use of 
amorphous silicon in the converter stacks, the performance of twin 
pairs of multilayer stacks was simulated. These twins were identical 
in their fabrication, except that one stack used amorphous silicon and 
the other used polycrystalline silicon. The results of these simula- 
tions indicate that stacks containing amorphous silicon perform 
better than stacks using polycrystalline silicon, and, in addition, that 
silicon-on-molybdenum stacks perform better than silicon-on-silver 
stacks. Experimental results verify these predictions with values for 
the solar absorptance of molybdenum-based amorphous silicon 
stacks of up to 0.77, compared to a value of 0.70 for silver-based 
stacks. Thin amorphous silicon layers on black molybdenum have 
produced absorptance values to 0.79, all values being taken at room 
temperature. They are expected to be higher at 500 C. 


561 (SERI/TP—49-182, pp 125-137) Inhomogeneous surfaces 
as selective solar absorbers. Stephens, R.B.; Cody, G.D. (Exxon 
Research and Engineering Co., Linden, NJ). 1979. 

From 2. annual conference on absorber surfaces for solar 
receivers; Boulder, CO, USA (24 Jan 1979). 

A need was recognized to obtain a generalized understanding 
of the optical behavior of inhomogeneous surfaces. In lieu of analytic 
solutions, a computer code was developed which uses mean field 
approximations to accurately descirbe the reflectance of inhomogen- 
eous surfaces. This approach enables one to use realistic materials 
parameters and surface topologies, and arbitrary angles of incidence 
in the calculations. It was found that the impression of a texture with 
depth D and texture size 2a on the surface of an otherwise shiny 
metal would lead to a sharply defined low reflection window for A / 
sub II/ < A/sub I/, A/sub II/ ~ 20a, and ~ A/sub I/ 6D. It was 
also found that particle track etching could create a surface satisfy- 
ing these criteria and produce a new type of selective absorber. 


562 (SERI/TP—49-182, pp 151-161) Instrumentation for the 
evaluation of selective surfaces at the University of Arizona. Jacobson, 
M.R.; Lamoreaux, R.D. (Univ. of Arizona, Tucson). 1979. 

From 2. annual conference on absorber surfaces for solar 
receivers; Boulder, CO, USA (24 Jan 1979). 

The Measurement Laboratory at the Optical Sciences Center 
remains deeply involved in the evaluation of selective surfaces for 
photothermal energy converters. Two of the instruments were im- 
—. the Integrating Sphere Reflectometer (ISR) and the High 

emperature Spectrophotometer (HTS) and a Bennett Absolute 


Reflectometer (BAR) was added. (1) The ISR provides critical 
reflectance data on non-specular selective surfaces. It operates in the 
indirect (hemispherical-directional) mode. The radiation passes 
through a monochromator and arrives at a two-color detector with a 
range of 0.40 to 2.70 microns. Data acquisition is based on a 
background-corrected sample-and-hold system. (2) When operation- 
al, the HTS will supply information on temperature dependent 


properties of thin films. The HTS has been limited to reflectance 
measurements by a simple two-beam comparison to a beam reflected 
from a room temperature reference. A transmittance cell was added, 
built onto the high vacuum cavity containing the reflectance optics. 
A data acquisition system similar to that of the ISR is being imple- 
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mented. (3) A double-reflection Bennett absolute reflectometer is 
being made operational, as well. 


563 (SERI/TP—49-182, pp 163-170) Composition profiling of 
solar coating materials. Raj, T.; Wehner, G.K. (Univ. of Minnesota, 
Minneapolis). 1979. 

From 2. annual conference on absorber surfaces for solar 
receivers; Boulder, CO, USA (24 Jan 1979). 

The optical properties of various surfaces such as cone- 
covered Cu surfaces, chromic oxide coatings prepared by plasma 
spraying [a = 90%], were measured. Sputter deposited Mo films 
prepared under such low background pressure that their Auger 
analysis shows only negligible amounts of C and O gave excellent IR 
reflectivity values [between 2.5 and 40 ym wavelength ~ 96%]. In 
longer duration vacuum heat treatments of Mo films on oxidized SS, 
difficulties arose with C entering into the Mo from the vacuum side 
due to C containing background gases. Sputter coating of the Mo- 
Cr2O3-SS samples with AlOs eliminates this problem and longer 
lifetime tests in good and poor vacuua of this coating stack are now 
in progeess. 


564 (SERI/TP—49-182, pp 185-191) Design and construction 
of a high temperature vacuum spectrometer for measuing temperature 
and wavelength dependence of hemispherical emission. McMillan, J.A. 
(Argonne National Lab., IL). 1979. 

From 2. annual conference on absorber suifaces for solar 
receivers; Boulder, CO, USA (24 Jan 1979). 

A vacuum spectrometer for measuing the wavelength (1 to 20 
pum) and temperature (100 to 700°C) dependence of the hemispheri- 
cal emittance has been designed and is under construction. The 
sample is at the focus of a 12-inch paraboloidal reflector with a 180° 
collection angle. The central 60° emission cone is collected by an off- 
axis ellipsoidal reflector that directs the beam toward a series of 
plane mirrors, focusing it on the detector. The annular beam (30 to 
ca. 90°) is reflected by the 180° paraboloid and collected by a 12- 
inch paraboloid with a collection angle of 90° A second off-axis 
ellipsoidal reflector with a collection angle of 90° concentrates the 
annular beam on the same detector. The spectrometer is enclosed in 
a vacuum chamber and the optics are kept at constant temperature. 
The spectral analysis of the beam is made by conventional means. 
The instrument operation modes are discussed. 


565 (TP—5461) Evaluation of selective absorbers. Semiannual 
report. (Lockheed Missiles and Space Co., Sunnyvale, CA (USA)). 
1979. Contract EM-78-C-04-5361. 12p. Dep. NTIS, PC A02/MF 
AOl. 

Six selective absorber materials have been characterized with 
respect to initial optical properties and abbreviated environmental 
exposures. For the plated black chrome, uniformity is poor in terms 
of a/sub s/ and € as measured on | ft* panels. Short term environ- 
mental exposures have caused no substantial changes in optical or 
physical properties of these materials. 


566 (UCRL—52851) Effect of a heated a 

temperature dependence of the total emittance of black chrome oe 
absorber pipes. Reitter, T.A. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). Oct 1979. Contract W-7405-ENG-48. 
74p. Dep. NTIS, PC A04/MF AOl. 

An apparatus for measuring the total hemispherical emittance 
of pipes of length suitable for use in a prototype solar collector is 
reported. The method is a calorimetric one that requires measure- 
ment of the temperatures of the surface of the test pipe and a 
concentric outer cylinder, and the net power radiated by the test 
pipe. The apparatus was used to measure the total hemispherical 
emittance as a function of temperature of black chrome, nickel, and 
bare steel surfaces, before and after exposure to heated humid or dry 
air atmospheres. Exposure to a heated atmosphere lowered the 
emittance of the black chrome surfaces on the order of 20%. Similar 
exposure increased the emittance of the bare steel surface significant- 
ly, but had no effect on the nickel surface. It was hypothesized that 
the lowering of the black chrome emittance is due to the oxidation 
and subsequent outgassing of carbon contaminants on and in the 
black chrome layer. The actual causes may be a combination of this 
and other effects. However, due to the complexity of the black 
chrome layer it was not possible to explain the changes in the black 
chrome emittance in terms of changes in the coating. 


567 Air-heating solar collector. Lyon, F.A.; Harrison, H. (to 
Halm Instrument Co., Inc.). US Patent 4,155,344. 22 May 1979. Filed 
date 6 Feb 1978. 4p. 

An air-heating solar collector is disclosed having a plurality 
of parallel, spaced-apart, substantially coextensive translucent sheets 
and a convoluted air passage passing in succession between succes- 
sive pairs of said sheets, the air finally passing over a blackened 
absorber plate, whereby heat escaping from the absorber to the 
sheets is picked up by air flowing in the convoluted air passage. 


568 Solar energy collector. Aresty, R.J. US Patent 4,155,346. 
22 May 1979. Filed date 4 Aug 1977. 16p. 
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A solar energy collector is disclosed comprising a pair of 
manifolds for coupling one or more solar energy collectors thereto. 
The manifolds are p-ovided with connectors including O ring seal- 
ing means for slideably receiving and connecting the open ends of 
collector tubes thereto. The manifolds are maintained within hous- 
ings filled with foam insulation means for supporting the manifolds 
within the housings. Mounting brackets are coupled to the housings 
for facilitating securement of the housings to any suitable supporting 
surface. The housings and their respective manifolds are designed 
and arranged so as to facilitate simple and rapid installation, removal 
and reassembly of the collector tubes and may be spaced so as to 
accommodate tubes of varying lengths. 


569 Inflated flexible solar collectors. Crombie, T.G.; Crombie, 
L.B. (to Chicago Solar Corporation). US Patent 4,151,830. 1 May 
1979. Filed date 21 Oct 1977. 6p. 

An inflatable collector for solar energy is provided in which 
superposed layers of plastic sheet material are heat sealed to one 
another to provide a pair of layers providing an absorber unit in 
which the upper layer is pigmented to absorb solar radiation and the 
pair of layers are sealed to one another in a pattern providing a 
continuous elongated path. Fluid is supplied to one end of this 
elongated path and at least one transparent layer is provided overly- 
ing the pair of layers, to provide a return space above the pair of 
layers, and valve means are provided to interconnect the end of the 
elongated path remote from the fluid supply end with the return 
space so that fluid heated in the elongated path is further heated in 
the return space before being withdrawn from the collector. 
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REFER ALSO TO CITATION(S) 418, 428, 439, 466, 467, 468, 469, 
470, 471, 473, 474, 475, 476, 477, 478, 480, 501, 531, 532, 766 


570 (CONF-790328—P1) Proceedings of solar energy storage 
options. Volume I. An intensive workshop on thermal energy storage 
for solar heating and cooling. (Trinity Univ., San Antonio, TX 
(USA)). 1979. Contract W-7405-ENG-26;W-31-109-ENG-38. 340p. 
Dep. NTIS, PC A15/MF AOI. 

From Solar energy storage options workshop; San Antonio, 
TX, USA (18 Mar 1979). 

The 31 papers included in this volume are abstracted sepa- 
rately in the data base. (WHK) 


571 (CONF-790328—P1, pp 11-21) Annual cycle storage for 
building heating. Hooper, F.C. 1979. 

From Solar energy storage options workshop; San Antonio, 
TX, USA (18 Mar 1979). 

Research efforts to improve the precision and reliability of 
annual storage solar space heating systems through analytical and 
design methodology studies and the observation of the performance 
of an instrumented annual storage tank are described. Conclusions 
and recommendations are listed. (WHK) 


572 (CONF-790328—P1, pp 23-29) Use of aquifers for season- 
al storage of solar energy: an overview. Eissenberg, D.M. (Oak Ridge 
National Lab., TN). 1979. 

From Solar energy storage options workshop; San Antonio, 
TX, USA (18 Mar 1979). 

The Aquifer Thermal Energy Storage (ATES) concept is 
described. The technical and economic feasibility and environmental 
and institutional aspects of ATES for solar space heating systems are 
discussed. An overview of the DOE/STOR program of ATES 
technology development is given. (WHK) 


573 (CONF-790328—P1, pp 31-39) State of the art of sensible 
heat storage for solar source heat pump systems. Metz, P.D. (Brook- 
haven National Lab., Upton, NY). 1979. 

From Solar energy storage options workshop; San Antonio, 
TX, USA (18 Mar 1979). 

Factors that influence the storage characteristics of solar 
source heat pump systems are discussed including the solar collec- 
tion devices, the heat pump, and the utility interface. Storage charac- 
teristics are discussed including temperature range and thermal iner- 
tia. Available and experimental storage options considered include 
rock beds, water tanks, ground coupled storage, swimming pools, 
and ponds. (WHK) 


574 (CONF-790328—P1, pp 41-49) Phase change materials 
for thermal storage of solar-electric heat pump combinations. Mac- 
+ a C.D. (Calmac Manufacturing Corp., Englewood, NJ). 
From Solar energy storage options workshop; San Antonio, 
TX, USA (18 Mar 1979). 
The use of phase change materials for latent heat storage for 
solar-assisted heat pumps is discussed. Water/ice phase change, salts, 
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and organic compounds are considered. Heat transfer fluids for use 
with latent heat storage systems are briefly discussed. (WHK) 


575 (CONF-790328—P1, pp 51-66) Thermal storage technol- 
ogies for solar industrial ess heat applications. Gordon, L.H. 
(Lewis Research Center, Cleveland, OH). 1979. 

From Solar energy storage options workshop; San Antonio, 
TX, USA (18 Mar 1979). 

Industrial production uses about 40% of the total energy 
consumed in the United States of which the major share is derived 
from fossil fuel. Significant savings of scarce fossil fuel is possible 
through the use of thermal energy storage and/or solar generated 
process heat. The state-of-the-art of thermal storage subsystems for 
the intermediate and high temperature (100°C to 600°C) solar indus- 
trial process heat generation is presented. Primary emphasis is fo- 
cused on buffering and diurnal storage as well as total energy 
transport. In addition, advanced thermal storage concepts which 
appear promising for future solar industrial process heat applications 
are discussed. 


576 (CONF-790328—P1, pp 67-76) State-of-the-art: agricul- 
tural applications of solar storage systems. Short, T.H.; Roller, W.L.; 
Keener, H.M. (Ohio Agricultural Research and Development 
Center, Wooster). 1979. 

From Solar energy storage options workshop; San Antonio, 
TX, USA (18 Mar 1979). 

Solar storage options for on-the-farm process heat applica- 
tions and space heating are reviewed. Animal shelter space and 
process water heating, crop drying, and greenhouses are discussed. 
(WHK) 


577 (CONF-790328—P1, pp 77-83) Advanced energy storage 
concepts with building materials. Kedl, R.J. (Oak Ridge National 
Lab., TN). 1979. 

From Solar energy storage options workshop; San Antonio, 
TX, USA (18 Mar 1979). 

Advanced concepts for storing thermal energy (heat or cool) 
in building structural materials are described. Here, advanced con- 
cepts implies that the storage process utilizes the latent heat of fusion 
of a Phase-Change Material (PCM) as the storage mechanism. Prop- 
erties of calcium chloride hexahydrate and Glauber’s salt are tabulat- 
ed and discussed. The melting process of hydrated salts is described. 
A number of storage concepts in this technology area are discussed. 


578 (CONF-790328—P1, pp 85-95) Central storage for solar 
active space heating. Lorsch, H.G.; Kauffman, K.W. (Franklin Re- 
search Center, Philadelphia, PA). 1979. 

From Solar energy storage options workshop; San Antonio, 
TX, USA (18 Mar 1979). 

The status of various storage technologies for solar space 
heating systems is reviewed. Sensible heat storage in water and rock 
beds, latent heat storage in phase change materials, and thermoche- 
taical heat storage and chemical heat pumps are considered. Stand- 
ards for measuring the performance of thermal storage devices are 
reviewed. (WHK) 


579 (CONF-790328—P1, pp 97-105) Thermal storage for solar 
Rankine and absorption cooling systems. Curran, H.M.; Heibein, S. 
(Hittman Associates, Inc., Columbia, MD). 1979. 

From Solar energy storage options workshop; San Antonio, 
TX, USA (18 Mar 1979). 

A review of the thermal storage aspects of solar air condition- 
ers including Rankine/vapor compression cycle and absorption 
cycle is given. Sensible heat storage, latent heat storage, and thermo- 
chemical heat storage are considered. Information on thermal stor- 
age for 17 existing solar cooling installations is tabulated. (WHK) 


580 (CONF-790328—P1, pp 127-136) Evaluation of a system 
for annual collection and storage of solar energy. Beard, J.T.; Lille- 
leht, L.U.; Iachetta, F.A. (Univ. of Virginia, Charlottesville). 1979. 

From Solar energy storage options workshop; San Antonio, 
TX, USA (18 Mar 1979). 

The design, construction, testing, and evaluation of a new 
system for year-round collection and storage of solar energy for the 
heating of buildings has been completed at the University of Virgin- 
ia. A hot-water storage pool stores energy in the form of sensible 
heat. The pool is sealed at the top with a solar collector subsystem, 
which acts not only to collect solar energy throughout the year, but 
also to limit the evaporative and convective heat losses from the 
storage subsystem. Standard instrumentation and measuring tech- 
niques along with a computer model were used to aid in the 
engineering analysis of system performance. Experimental results 
include the thermal performance of the solar collector and the 
average quantities of energy collected, stored, and lost during select- 
ed time periods. Results from a digital computer model show the 
system performance expected by improving the solar collector, 
providing insulation of the storage and adapting a water-source heat 
pump for a selected residential space heating application. The over- 
all conclusion of the research is that the particular system, as 
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constructed and tested, is inadequate for the annual collection and 
storage of solar energy for the direct heating of buildings. The 
storage system experiences excessive heat losses which may be 
reduced considerably by providing appropriate insulation. The 
system performance is improved by using a water-source heat pump 
rather than by depending on direct solar heating alone. In addition, 
system improvement occurs when the collector is reoriented to a 
customary sloping south-facing orientation. 


581 (CONF-790328—P1, pp 149-154) Texas A and M cold 
water aquifer storage project. Davison, R.R.; Harris, W.B.; Reddell, 
D.L. (Texas A and M Univ., College Station). 1979. 

From Solar energy storage options workshop; San Antonio, 
TX, USA (18 Mar 1979). 

A study of the feasibility of underground aquifer storage of 
winter cold based on seasonal storage with a solar heating system is 
described. The experimental aquifer and wells near the Texas A and 
M campus are described, and surface equipment and operating 
experience are discussed. (WHK) 


582 (CONF-790328—P1, pp 155-164) Trans-seasonal storage 
of energy in moist soils. Kemper, W.D.; Walker, W.R.; Sabey, J. 
(Colorado State Uuiv., Ft. Collins). 1979. 

From Solar energy storage options workshop; San Antonio, 
TX, USA (18 Mar 1979). 

Storage of solar and sensible summer heat in the soil for 
heating homes and water during the winter season appears to be 
technically feasible. The efficiency of this storage depends on the 
thermal conductivities that can be attained in the dry soils created 
around these reservoirs. Efficiencies for single home storage reser- 
voirs should range from 50 to 80% when the dry layers have been 
formed. Formation and persistence of these dry layers can be assisted 
by coarse sand layers at the outside of the dry layer, which prevent 
capillary flow back into the dry layer. Heat storage in the soil 
appears to be a low cost alternative for energy storage for trans- 
seasonal use. Incorporation of this type of storage into total solar 
heating systems should reduce the number of collectors needed and 
the total cost of solar heating. 


583 (CONF-790328—P1, pp 165-173) Optimum collector-stor- 
age combinations involving annual cycle storage. McGarity, A.E. 
(Swarthmore Coll., PA). 1979. 

From Solar energy storage options workshop; San Antonio, 
TX, USA (18 Mar 1979). 

A computer implemented optimization model has been devel- 
oped to determine cost minimizing combinations of collector area 
and storage volume for a water based solar heating system. The 
model has been used to study the optimal sizing of the collector and 
storage components of solar heating systems which provide different 
fractions of a building's heating load ranging from 0.10 to 1.0. In the 
course of these investigations, it has been discovered that when solar 
fractions in the range of 0.90 to 1.0 are desired, two relative cost 
minima exist. One relative minimum involves storage volumes that 
result in short-term energy storage. The other relative minimum is 
found to involve annual cycle storage. Results for residential space 
heating that are generated using solar radiation, temperature, and 
heating load data for Madison, Wisconsin, are presented. The two 
relative minima phenomenon are explained using contour plots 
which display solar fraction and annual cost as functions of the 
collector area and the storage volume. The solar fraction contours 
are shown to possess inflections in the region of the storage volume 
axis corresponding to annual cycle storage. These inflections are 
shown to produce optimum collector-storage combinations involv- 
ing annual cycle storage when cost contours and solar fraction 
contours are overlaid. 


584 (CONF-790328—P1, pp 175-182) Storage of thermal 
energy in confined aquifers: implications for solar energy. Parr, A.D.; 
Molz, F.J.; Anderson, P.F.; Warman, J.C. (Auburn Univ., AL). 
1979 

From Solar energy storage options workshop; San Antonio, 
TX, USA (18 Mar 1979). 

The concept of using confined aquifers as temporary storage 
reservoirs for hot water in solar heating systems is an alternative that 
is attractive from both environmental and economical standpoints. 
Auburn University is currently performing a field study wherein this 
concept is being tested. Heated water is being discharged into a 
confined aquifer, stored for a period of time, and recovered. Tem- 
peratures and hydraulic heads are measured in a series of observation 
wells penetrating the storage aquifer. One main experimental cycle 
has been completed wherein about 55,000 cubic meters of water 
were heated, injected, stored, and recovered. The average injection 
temperature was 55°C, 35°C above the ambient formation water 
temperature. The recovery period was terminated when the tem- 
perature of the withdrawn water fell to 33°C. At this point, 65% of 
the injected energy was recovered. 
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585 (CONF-790328—P1, pp 211-220) Earth coils and - 
mal wells used as solar energy storage devices. Bose, J.E. (Oklahoma 
State Univ., Stillwater); Ledbetter, C.W.; Partin, J.R. 1979. 

From Solar energy storage options workshop; San Antonio, 
TX, USA (18 Mar 1979). 

A field demonstration laboratory using unprepared earth as a 
heat sink/storage device has been designed, constructed, and operat- 
ed successfully during the 1977-78 winter, the 1978 summer, and the 
1978-79 winter months. A 1000-foot earth coil system was operated 
during the 1977-78 and 1978-79 winters and provided the necessary 
heat source for a commercial, 27,000 Btu/hr heat pump. The test 
provided base line data to determine earth coil lengths for sustained 
operation without solar input. A 250-foot geothermal well was 
drilled and used as a heat rejection system during the 1978 summer 
season and as a heat source during the 1978-79 winter season. The 
250-foot well was used as a heat storage device for a 200 ft? solar 
system and as the heat source for a 33,000 Btu/hr heat pump. The 
study has shown that both systems, earth coils and geothermal wells, 
provide excellent heat storage devices for solar energy since tem- 
perature draw down which occurs over long, sustained operation 
can be minimized. The 1000-foot earth coil provided sufficient heat 
energy for a 27,000 Btu/hr heat pump during the 1978-79 winter 
season, as a heat sink for 33,000 Btu/hr heat pump and solar system 
during the 1978 summer season, and a heat source during the 1978-79 
winter season for the 33,000 Btu/hr heat pump. Both types of 
systems provided sufficient ground coupling to act as heat sinks and 
sources. Both systems have shown that solar assist would increase 
earth temperatures in the vicinity of the pipe and would allow the 
heat pump system to operate throughout the winter season on a 
water source. 


586 (CONF-790328—P1, pp 245-249) Underground liquid 
storage using isocyanurate foam at Ferrum College. Owen, J.M.; 
Wilder, E.W. (Ferrum Coll., Lynchburg, VA). 1979. 

From Solar energy storage options workshop; San Antonio, 
TX, USA (18 Mar 1979). 

A solar water and space heating for three dormitories at 
Ferrum College in Virginia is described. The system empioys flat 
plate collectors, a water-to-water heat pump and an underground 
storage tank. Design and construction of the underground storage 
tank using isocyanurate foam are described. (WHK) 


(CONF-790328—P1, pp 261-270) 
through: benefit of swimming pools in combined residential solar 
systems. Rhodes, G.W. 1979. 

From Solar energy storage options workshop; San Antonio, 
TX, USA (18 Mar 1979). 

A study of the economic value of swimming pools in integrat- 
ed residential solar systems that assist all loads--heating space, do- 
mestic hot water, pool, and air conditioning is described. The key 
element in the integrated systems is the use of residential swimming 
pool as an extraordinarily large energy reservoir in both the conven- 
tional storage sense, and also as a source to maintain a high minimum 
heat pump COP with electric resistance backup, cooling tower for 
air conditioning, and as an additional load in improving the econom- 
ic feasibility of solar systems. 


588 (CONF-790328—P1, pp 281-291) Model and its experi- 
mental validation of phase-change energy storage in two-dimensional 

cylindrical coordinates. Talwar, R. (Mid-American Solar Energy 
Cougiin, Eagan, MN). 1979. 

From Solar energy storage options workshop; San Antonio, 
TX, USA (18 Mar 1979). 

A finite difference numerical method to solve the two-dimen- 
sional heat conduction with change-of-phase problem is presented. 
Its immediate applications are for modeling solar energy storage 
subsystems utilizing phase-change materials. Although solutions to 
the phase-change problem have been attempted by authors in the last 
few years, they have in general been limited to rectangular coordi- 
nates. This has precluded their application to several practical geom- 
etries like cylindrical containers that involve cylindrical coordinates 
having an extra radial term in the original heat conduction equation. 
Hence, this work represents a first attempt to numerically model 
phase-change problems for cylindrical geometries. The parameter 
smoothing Teveciodion proposed by Bonacina in 1973 is applied to 
the inherent nonlinearities at the solid-liquid interface due to both 
latent heat of fusion and discontinuities in heat capacities and ther- 
mal conductivities. As customary, both free and forced convection 
are assumed to be absent. The computer program was written to 
establish its own optimum integration time interval to insure stability 
and convergence. Computer solutions were obtained and « 
with (1) a one-dimens:onal limiting case available in the teeratere 
with correlation well within the predicted t maximum 
errors, and (2) experimental laboratory test measurements ofa 2-inch 
steel pipe filled with water. Excellent correlation was 
recognizing that the deviations are the cumulative effects of possible 
errors in both experimental techniques and in the computer solution. 
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589 (CONF-790328—P1, pp 321-333) Long term performance 
bble i 


of a 635 tonne pe in continuous operation. Stine, W.B.; 
Carnegie, E.J. (California Polytechnic State Univ., San Luis 
Obispo). 1979. 

From Solar energy storage options workshop; San Antonio, 
TX, USA (18 Mar 1979). 

A large pebble bed sensible heat storage system is currently in 
operation in conjunction with a solar heated industrial crop dehydra- 
tion system in Fresno, California. This system has been in commer- 
cial operation since August, 1978, and system performance data have 
been monitored continuously over this period. The system is de- 
signed to provide 9.44 m*s~' (20,000 scfm) of air at a set tempera- 
ture, normally 65.6°C (150°F) to the crop dehydration tunnel which 
is operated continuously over a 24 hour period during fall and 
winter months. Since the moisture laden air leaving the tunnel is still 
at a high temperature, a heat recovery unit (a Carns heat wheel) is 
installed to recover heat from the exhaust air and raise the tempera- 
ture of incoming air to approximately 48.9°C (120°F). During the 
daytime, the incoming air is heated to the set temperature, nominally 
65.6°C (150°F) by a solar field containing 1951 m? (21,000 sq ft) of 
flat plate collectors. Temperature control is by varying the airflow 
to the collectors with dampers. Some of this flow is directed to the 
dehydration tunnel and the remainder to the pebble bed storage. At 
night, flow is reversed thru the pebble bed and that energy stored 
during the day is discharged into the dehydration tunnel. Auxiliary 
heating is provided to the tunnel by natural gas burners. During the 
1978 dehydration season, the system provided an average of 87% of 
the energy needed for the dehydrator. The operating characteristics 
of the pebble bed storage are presented and considered in terms of 
the thermal performance parameters most important to the designer 
of a storage system; pressure drop, size, temperature stratification, 
and energy loss. 


590 (CONF-790328—P2) Proceedings of solar energy storage 
options. Volume I. An intensive workshop on thermal energy storage 
for solar heating and cooling. (Trinity Univ., San Antonio, TX 
(USA)). 1979. Contract W-7405-ENG-26;W-31-109-ENG-38. 333p. 
Dep. NTIS, PC A15/MF AOl1. 

From Solar energy storage options workshop; San Antonio, 
TX, USA (18 Mar 1979). 

Separate abstracts were prepared for the 28 papers presented. 
Panel chairmen’s summaries are included; the complete panel reports 
will be published in Volume II of the Solar Energy Storage Options 
Workshop proceedings. (WHK) 


591 (CONF-790328—P2, pp 429-440) Lightweight concrete 
materials for water tanks for thermal storage. Buckman, R.W. Jr.; 
Ichikawa, Y. (Westinghouse Electric Corp., Pittsburgh, PA). 1979. 

From Solar energy storage options workshop; San Antonio, 
TX, USA (18 Mar 1979). 

The objective of this study is the design, fabrication, and 
testing of a 2000 gallon size hot water storage system. The hot water 
storage system is to be made with precast, or cast on site, 
lightweight structural and insulating concrete elements. Design opti- 
mization studies are being conducted on 500 gallon sized tanks. The 
lightweight concrete systems are prime candidates for hot water 
containing structures that can be designed to incorporate structural 
as well as insulating layers for thermal efficiency. Composite shell 
structures fabricated from these lightweight materials systems have 
the requisite mechanical and thermal properties that can meet the 
requirements of hot water storage tanks. Lightweight concretes 
selected for the initial hot water storage tanks (500 gallon capacity) 
are based on the state-of-the-art foam concrete technology known as 
the protein system. The physical properties of foam concretes were 
tailored to meet the design specifications by controlling the density 
of the concrete mixes. A lightweight foam concrete tank design (500 
gallon) and the characteristics of the materials and the thermal 
performance of the water storage system are described. 


(CONF-790328—P2, pp 455-464) Direct-contact heat 
system for phase change energy storage. Edie, D.D.; Mel- 
sheimer, S.S.; Mullins, J.C. (Clemson Univ., SC). 1979. 

From Solar energy storage options workshop; San Antonio, 
TX, USA (18 Mar 1979). 

During the past two years the feasibility of using direct 
contact heat transfer in a latent heat energy storage system has been 
investigated at Clemson University. The results have shown that 
several salt hydrates appear to perform satisfactorily as phase change 
storage materials using Varsol (a commercial solvent) as the immisci- 
ble heat transfer fluid. For example, if disodium hydrogen phosphate 
or sodium thiosulfate are used, storage efficiencies of 77 and 95% 
can be realized. Initial evaluation of other immiscible fluids gives 
several fluids with a high flash point (185 to 232°C) which pass 
bench scale evaluation. Heat transfer and system geometry studies 
show that the storage efficiency can be increased by 6 to 14% by 
increasing container height and that the number of immiscible fluid 
outlets within the container is not critical. Long term performance 
data are now being obtained using a 2001 prototype unit. 
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593 (CONF-790328—P2, pp 465-472) Immiscible fluid, phase 
change, heat storage battery. Greene, N.D. (WESTEC Services, Inc., 
San Diego, CA); Watson, W.K.R. 1979. 

From Solar energy storage options workshop; San Antonio, 
TX, USA (18 Mar 1979). 

The use of Phase Change Material (PCM) for storing heat has 
been known for many years. The prime reason why PCM heat 
storage systems have not been practical is due to failure of conven- 
tional heat transfer systems to remove the heat efficiently. In most of 
these conventional systems, crystallization of the PCM takes place 
on the cool surfaces of heat exchangers, with the resulting buildup of 
an insulating layer which drastically reduces further heat exchange. 
The well-known problem of achieving uniform heat transfer conduc- 
tances during the crystallization and heat liberation process of phase 
change materials has now been solved experimentally. International 
Thermal Instrument Company has designed, tested, and patented 
(US Patent No. 4,109,702) a novel concept Immiscible Fluid Phase 
Change Heat Storage Battery. Consistently repeatable results have 
been achieved in a 10,000 Btu prototype liquid-liquid heat exchanger 
allowing either a constant or variable rate of heat extraction to be 
achieved upon demand. In addition, a 100,000 Btu unit has been 
delivered to the Navy for testing and evaluation. The acceptance 
test results for the Navy unit are presented. 


594 (CONF-790328—P2, pp 489-499) Progress report on the 
rolling cylinder heat store. Herrick, C.S. (General Electric Co., 
Schenectady, NY). 1979. 

From Solar energy storage options workshop; San Antonio, 
TX, USA (18 Mar 1979). 

The design, operation, and calorimetric testing of a rotating 
cylindrical container containing sodium sulfate decahydrate for 
latent heat storage are described. The thermal profile, heat removal 
rates, heat transfer coefficients, and other parameters are studied. 
The use of a rolling cylinder heat store in a domestic solar heating 
system is indicated. (WHK) 


595 (CONF-790328—P2, pp 501-513) Thermal energy storage 
efficiency and the use of COMMIX-SA for its evaluation and enhance- 
ment. Lin, E.I.H.; Sha, W.T.; Michaels, A.I. (Argonne National 
Lab., IL). 1979. 

From Solar energy storage options workshop; San Antonio, 
TX, USA (18 Mar 1979). 

Thermal energy storage efficiency (TESE) is defined. Its 
relations with collector efficiency and overall system efficiency are 
discussed. Stratification improves storage efficiency as well as col- 
lector efficiency, and its effect on overall system performance is 
assessed by way of illustrative examples, which show that it is 
usually underestimated. COMMIX-SA (COMponent MIXing-Solar 
Applications) is utilized to determine the TESE of a stratified water 
tank, and to identify and evaluate tank designs which increase 
efficiency. The limitations of ASHRAE standard 94-77 concerning 
methods of testing thermal storage devices are discussed, and im- 
proved test procedures are recommended. 


596 (CONF-790328—P2, pp 515-521) Using reversible liquid 
phase reactions to store thermal energy. Poling, B.E. (Univ. of 
Missouri, Rolla). 1979. 

From Solar energy storage options workshop; San Antonio, 
TX, USA (18 Mar 1979). 

An explanation of how reversible chemical reactions can be 
used to store thermal energy is presented. Heat storage capacities of 
hypothetical reactions with various thermodynamic parameters are 
also presented. Two classes of candidate reactions, additions to 
carbonyl compounds and Diels-Alder reactions, are discussed. These 
reactions show promise, but additional work is required to demon- 
strate their feasibility for use in storing energy. 


597 (CONF-790328—P2, pp 539-545) Performance of a multi- 
ple-trough heat storage system. Spencer, D.L. (Univ. of Iowa, Iowa 
City). 1979. 

From Solar energy storage options workshop; San Antonio, 
TX, USA (18 Mar 1979). 

A hot water storage system with heat exchanger that consists 
of stacked concrete troughs with polyethylene tubing is described. 
Solar collectors provide the heat which can be stored as sensible 
heat in water or latent heat in phase change materials. The air 
circulation systems provide for space heating. (WHK) 


598 (CONF-790328—P2, pp 547-559) Rock bed computer 
— von Fuchs, G. (Boeing Computer Services, Seattle, WA). 
1 ; 

From Solar energy storage options workshop; San Antonio, 
TX, USA (18 Mar 1979). 

Initial results on a project to study computer modeling of 
thermal energy storage (T Bs) are reported. The objectives of the 
project are to (1) collect, standardize, and link existing TES models 
from the literature and other DOE contractors, (2) correlate TES 
models with available TES component test data, (3) develop stream- 
lined (analytic) versions of validated TES component models, and 
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(4) provide DOE and industry with a highly competent user-driven 
solar TES simulation tool for energy modeling. An upgraded rock- 
bed model is described. (WHK) 


599 (CONF-790328—P2, pp 569-580) Significance of tempera- 
ture stratification in liquid storage tanks for solar applications. Zob, 
A.P. —_ 

m Solar energy storage options workshop; San Antonio, 
TX, USA’ (18 Mar 1979). 

Two computer models of thermal stratification in liquid stor- 
age tanks for solar energy heat storage are described. Computer 
simulations of storage tank performance are discussed and results are 
compared with experimental results. (WHK) 


600 (CONF-790328—P2, pp 581-592) Energy storage for solar 
air conditioning applications utilizing a form-stable, high density poly- 
ethylene pellet bed. Whitaker, R.B.; Jenkins, G.H.; Ball, G.L.; Salyer, 
1.0. (Monsanto Research Corp., Dayton, OH). 1979. 

From Solar energy storage options workshop; San Antonio, 
TX, USA (18 Mar 1979). 

A phase-change thermal-energy-storage (TES) bed material, 
consisting of form-stable, crystalline, high-density polyethylene 
(HDPE) was developed by Monsanto Research Corporation (MRC), 
and its utility demonstrated. High-density polyethylene is a low-cost, 
commercial plastic that is produced in the US on a multibillion Ib/yr 
scale. HDPE has a high latent heat of fusion value (nearly 50 cal/g 
or 90 Btu/Ib), which is essential for it to be useful in thermal energy 
storage applications. Of considerable importance for solar cooling, 
the crystalline melting point and freezing point of HDPE are in the 
120 to 140°C (248 to 284°F) temperature range most suited for solar 
absorption air conditioning applications. Furthermore, it is insoluble 
in common heat transfer liquids, such as water and ethylene glycol. 
The key in the development of HDPE as a useful TES material was 
to retain its high heat of fusion value, while making it dimensionally 
stable when melted. This was done by a controlled, limited crosslink- 
ing (by either chemical or radiation crosslinking) of the polymer 
chains, thus restricting their mobility to such an extent that the 
polymer would not flow in the melt. The results obtained from a 
cost-effectiveness comparison of three different methods of cross- 
linking HDPE to make it a form-stable, useful TES material are 
presented. In addition, the projected costs of a proposed HDPE- 
liquid thermal transfer system are compared to those of other liquid 
and air thermal transfer TES systems operative in the same 100 to 
150°C range. 


601 (CONF-790328—P2, pp 593-602) Economics of hot versus 
cold water storage for solar cooling. Hedden, R.E.; Cassel, D.E. 
(Mueller Associates, Inc., Baltimore, MD). 1979 

From Solar energy storage options workshop; San Antonio, 
TX, USA (18 Mar 1979). 

A solar cooling system is more economical if hot water 
storage only is used rather than cold water storage or a combination 
of hot and cold water storage. A large hot storage allows lower 
collector inlet water temperature, which increases the collection 
efficiency and allows a smaller and less expensive collector array. 
Hot storage allows the absorption chiller to operate at a constant, 
high leaving chilled water temperature and hence a higher average 
coefficient of performance. Cold storage, however, would require 
variable leaving chilled water temperature and hence, lower average 
coefficient of performance. Cold storage would necessitate a more 
complex and expensive control system. Large hot storage allows 
operation of the absorption chiller throughout the cooling period, 
eliminating cycling, a major cause of reduced average coefficient of 
performance over the cooling period. Depending on load profile, 
chiller capacity has to be much larger to accept the maximum rate of 
solar output from the collectors without large hot storage. Large hot 
storage can absorb the difference, thereby providing thermal capaci- 
tance to smooth operation of the entire system for easier control. 
The volume of cold water must be from three to nine times as large 
as a hot water only system to achieve the same overall system 
energy storage capacity, depending on allowable water storage 
temperatures. Included in the calculation of this volume ratio are the 
effect of the chiller coefficient of performance, the temperature 
range for each type of storage, and the variation in heat capacity and 
density of water with temperature. 


602 (CONF-790328—P2, pp 609-618) Variable capacity ther- 
mal storage device. Scaringe, R.P. (Environmental Solar Systems, 
Inc., Troy, NY). 1979. 

From Solar energy storage options workshop; San Antonio, 
TX, USA (18 Mar 1979). 

The system consists of two concentric tanks, the inner tank is 
for immediate storage demands, its capacity being sufficient to satisfy 
the short-term, less than eight hours, demands. The volume between 
the inner and outer tank is filled with paraffin wax (allowing for an 
expansion space of nitrogen at the top). The diameter of the inner 
tank is chosen to be large enough to insure that the wax radial 
thickness (and thus the solidification time) is small. This insures that 
solid phase wax conductivity will not be a problem during solidifica- 
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tion. Upon cooling of the water in the inner tank, below the melting 
point of the wax, the wax resolidifies first on the outside surfaces of 
the inner tank and because of its low conductivity impedes further 
solidification, the problem becoming worse as more and more wax 
solidifies on this surface. Experiments reveal that by maintaining the 
wax radial thickness less than four inches, the molten wax can 
completely resolidify in less than 24 hours. Heat is added to this 
storage device (from solar or some other source) via the heat 
exchanger which surrounds the lower portion of the inner tank, 
yielding a double wall between the water of the inner tank and the 
heat exchanger fluid. Experimental results and computer simulation 
results are presented and discussed. (WHK) 


603 (LBL—9472) Solar - heated gas-turbine process using 
sulfur oxides for power production and energy storage. Tyson, G.K.; 
Lynn, S.; Foss, A. (California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.). Sep 1979. Contract W-7405-ENG-48. 108p. Dep. 
NTIS, PC A06/MF AO1. 

Thesis. 

If any system of solar power generation is to provide a 
significant fraction of the power requirements of a community, some 
means of economical energy storage must be used. The purpose of 
this study was to develop and evaluate a process configuration using 
the heat of reaction of: 2 SO; reversible 2 SO2 + QO for energy 
storage. The forward reaction is endothermic and is used to absorb 
energy. The reverse reaction is exothermic and releases the energy 
that has been stored. This process uses the sulfur oxides directly in a 
gas turbine in a hybrid Brayton-Rankine cycle to produce electricity. 
Heat for the system is supplied during sunlit hours by a field of 
heliostats focussed on a central solar receiver. When sunlight is not 
available, the storage system provides the heat to drive the gas 
turbine. An efficient process configuration for this power cycle is 
proposed. Detailed material and energy balances are presented for a 
base case that represents a middle range of expected operating 
conditions. Equipment sizes and costs were estimated for the base 
case to determine an approximate cost for the electricity produced 
by this process. In the base case the solar receiver absorbs heat at a 
rate of 230 MW/sub t/ for a period of eight hours during the day. 
Daytime electricity generation is about 52.3 MW/sub e/. Nighttime 
generation is about 19.0 MW/sub e/ for a period of 16 hours. The 
overall efficiency of converting heat into electricity is thus about 
39%. The total capital cost for the base case is $71.7 million, of 
which 69% is for the tower and heliostat field. The average cost of 
the electricity produced is estimated to be 7.7 cents/kW/sub e/hr. 


604 Analytical solution for the multidimensional of 
a packed bed thermocline. Margolis, S.B. (Sandia Labs., Livermore, 
CA). Contract AT-(29-1)-789. J. Franklin Inst.; 307: No. 1, 39-58(jan 
1979). 

A multidimensional, time-dependent model of the thermocline 
degradation in a packed bed thermal storage tank is presented. The 
formulation includes the effects of finite tank length, multidimen- 
sional thermal conduction, heat transfer between the fluid and solid 
portions of the bed, and heat losses across all tank surfaces. The 
technique used to solve the coupled pair of parabolic partial differen- 
tial equations describing the degradation of the thermocline is based 
on a vectorized separation of variables approach. Assuming cylindri- 
cal geometry, the analysis leads to separate eigenvalue problems for 
the radial, angular, and axial spatial dependencies of the fluid and 
solid temperatures in the bed. The eigenvalues are readily calculated 
and the corresponding eigenfunctions are shown to form a complete 
set of spatial basis functions for the solution space. The method and 
results are illustrated by several examples. 
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REFER ALSO TO CITATION(S) 1203 


605 (EPRI-WS—78-97) Proceedings of the second geothermal 
conference and workshop. (Atlas Corp., Santa Clara, CA (USA)). Oct 
1978. 173p. (CONF-780641—). Dep. NTIS, PC A08/MF AOI. 

From 2. geothermal conference; Taos, NM, USA (20 Jun 
1978). 

Forty-eight papers are included. Two papers were abstracted 
for EDB previously, six were listed by title, and abstracts were 
prepared for forty. (MHR) 


RESOURCE STATUS AND ASSESSMENT 


REFER ALSO TO CITATION(S) 622, 623 
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606 (EPRI-WS—78-97, pp 80-84) Concepts for addressing the 
risk of geothermal development. Nair, K. (Woodward-Clyde Consul- 
tants, San Francisco, CA). Oct 1978. 

From 2. geothermal conference; Taos, NM, USA (20 Jun 
1978). 

The development of the measures of risk, considerations in 
quantifying risk, and concepts in evaluating risk are discussed. 
(MHR) 


607 (EPRI-WS—78-97, pp 95-97) Technical and economic 
risks in geothermal development. Jenkins, C.B. (Aminoil USA, Santa 
Rosa, CA). Oct 1978. 

From 2. geothermal conference; Taos, NM, USA (20 Jun 
1978). 

The following topics are discussed briefly: reservoir life, high 
salinity fluid problem, hydrogen sulfide and other environmental 
problems, competitive technological breakthroughs, cooling water 
for utilities and waste water disposal for supplier, lease availability 
reservoir exploration/delineation, loss of alternatives, regulatory/ 
permitting delays, geothermal tax incentives, increased capital/oper- 
ating costs, and resource pricing. (MHR) 


USA 


608 (DOE/ER/70008—2) Search for shallow magma accumu- 
lations at Augustine Volcano. Kienle, J.; Lalla, D.J.; Pearson, C.F.; 
Barrett, S.A. (Alaska Univ., Fairbanks (USA). Geophysical Inst.). 
May 1979. Contract EY-76-S-06-2229-008. 159p. (RLO—2229/T8-2). 
Dep. NTIS, PC A08/MF AOI. 

A search was made for shallow magma accumulations be- 
neath Augustine Volcano using primarily three geophysical tech- 
niques: (1) temperature and heat flow measurements, (2) active and 
passive seismic refraction, and (3) three-dimensional modeling of 
aeromagnetic data. With these studies it was hoped to gain insight 
into the interval structure of Augustine Volcano, to delineate, if 
possible, the size and shape of near surface magma bodies and to 
assess the potential of the volcano as a natural laboratory for hot 
rock and magma geothermal energy research. Augustine was chosen 
because it is a very young and very active volcano with several 
historic eruptions in 1812, 1883, 1935, 1964/64. One of the main 
targets for the geophysical studies was a summit lava dome of about 
0.05 km® volume, extruded in 1963/64 and suspected to still contain 
considerable residual heat, perhaps be still partially molten years 
after its intrusion. Five months after the field work in 1975 this dome 
was exploded in January 1976. One month later, a hot (about 650 to 
800°C) viscous dome was intruded into the January summit crater. 


609 (EPRI-WS—78-97, pp 7-10) EPRI geothermal program: 
overview. Roberts, V. Oct 1978. 

From 2. geothermal conference; Taos, NM, USA (20 Jun 
1978). 

The main objective of EPRI’s Geothermal Program is to 
accelerate geothermal development. This is closely followed by a 
secondary objective to assess the role and importance of geothermal 
energy in helping to meet future energy needs. In support of the 
main objective, more specific objectives are to: 1) sponsor R & D 
efforts that will adapt current technology to meet the needs of 
geothermal development, and 2) develop new technology for geo- 
thermal development as required to match the different geothermal 
resource types as they are discovered and proven. The near term 
emphasis is on the development of water dominated hydrothermal 
resources, with particular emphasis on moderate temperature low 
salinity resources. The Geothermal Program is subdivided into three 
subprogram areas: Near Term Hydrothermal, Geopressure and Ad- 
vanced Technology. 


610 (EPRI-WS—78-97, pp 40-43) Southern Louisiana geopres- 
sure-geothermal energy resource assessment. Bassiouni, Z.A. (Louisi- 
ana State Univ., Baton Rouge). Oct 1978. 

From 2. geothermal conference; Taos, NM, USA (20 Jun 
1978). 

The research conducted can be separated into three general 
areas. The first research area includes geologic evaluations of the 
geopressure-geothermal resources of southern Louisiana. The 
second research area includes studies dealing with how the geopres- 
sure-geothermal resources could be commercially developed and 
identifying the geologic parameters important to the economic suc- 
cess of the resource development. The third research area includes 
studies dealing with possible field methods for measuring or other- 
wise estimating values of the geologic parameters important to the 
economic success of the resource development. 
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GEOLOGY, HYDROLOGY, AND GEOTHERMAL 
SYSTEMS 


USA 


611 (EPRI-WS—78-97, pp 44-48) Texas geopressured re- 
source assessment. Dorfman, M.H.; Deller, R.W. (Univ. of Texas, 
Austin). Oct 1978. 

From 2. geothermal conference; Taos, NM, USA (20 Jun 
1978). 

The geology and geologic history of the geopressured re- 
source are described briefly. The extent of this resource along the 
Gulf Coast is shown in maps. (MHR) 


GEOTHERMAL EXPLORATION AND 
EXPLORATION TECHNOLOGY 


612 (LA—7S559-HDR) Hot dry rock geothermal energy devel- 
opment program. Semiannual report, October 1, 1978-March 31, 1979. 
Brown, M.C.; Nunz, G.J.; Cremer, G.M.; Smith, M.C. (Los Alamos 
Scientific Lab., NM (USA)). Sep 1979. Contract W-7405-ENG-36. 
90p. Dep. NTIS, PC A0S/MF AOl1. 

The potential of energy extracted from hot dry rock (HDR) 
was investigated as a commercailly feasible alternate energy source. 
Run Segments 3 and 4 were completed in the prototype reservoir of 
the Phase I energy-extraction system at Fenton Hill, New Mexico. 
Results of these tests yielded significant data on the existing system 
and this information will be applicable to future HDR systems. Plans 
and operations initiating a Phase II] system are underway at the 
Fenton Hill site. This system, a deeper, hotter commercial-size 
reservoir, is intended to demonstrate the longevity and economics of 
an HDR system. Major activity occurred in evaluation of the 
national resource potential and in characterizing possible future 
HDR geothermal sites. Work has begun in the institutional and 
industrial support area to assess the economics and promote com- 
mercial interest in HDR systems as an alternate energy cource. 


GEOPHYSICAL TECHNIQUES AND SURVEYS 
REFER ALSO TO CITATION(S) 608 


613 (DOE/ET/28453—4) Exploration of volcanic geothermal 
energy resources based on rheological techniques. Fourth technical 
status report, January 1, 1979-March 31, 1979. Bodvarsson, G. 
(Oregon State Univ., Corvallis (USA). School of Oceanography). 
1979. Contract EY-76-S-06-2227-037. Sp. (RLO—2227/T37-4). Dep. 
NTIS, PC A02/MF AOI. 

Two tilt-meters have been operated at a site on the Oregon 
Institute of Technology campus at Klamath Falls, Oregon, since 
February 13. One strain-meter was installed at the same site on 
March 11 and the second on March 22. All four instruments have 
been tested and calibrated and are now fully operational. There have 
been no major problems except that the first temperature recorders 
were not sensitive enough and two new instruments have therefore 
been ordered. Both tilt and strain records obtained so far display 
semi-diurnal and diurnal oscillations that have the characteristics of 
solid earth tidal strain fields. Considering the small forcing fields, the 
records appear to be of a satisfactory quality. 


614 (RLO—2227-T37-1) Exploration of volcanic geothermal 
energy resources based on rheological techniques. First technical 
status report, April 1, 1978-June 30, 1978. Bodvarsson, G. (Oregon 
State Univ., Corvallis (USA). School of Oceanography). 1978. Con- 
tract EY-76-S-06-2227-037. Sp. Dep. NTIS, PC A02/MF A0O1. 

Initial steps in a physical analytic and field study of the 
general applicability of the rheidity sensing techniques in the 
Oregon-Washington Cascade region are listed. (MHR) 


LEGAL AND INSTITUTIONAL ASPECTS 
REFER ALSO TO CITATION(S) 633, 637 


615 (EPRI-WS—78-97, pp 134-135) Reservoir insurance of 
geothermal resources. Aidlin, J.W. (Magma Power Co., Los Angeles, 
CA). Oct 1978. 

From 2. geothermal conference; Taos, NM, USA (20 Jun 
1978). 

An outline is given of ways in which the energy producer and 
the Public Utility Commission may help to ensure the utility against 
loss on its investment in generating equipment. (MHR) 
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616 (EPRI-WS—78-97, pp 136-137) Reservoir insurance: one 

utility man’s views. West, G. Jr. (Pacific Gas and Electric Co., San 

Francisco, CA). Oct 1978. 

1978) From 2. geothermal conference; Taos, NM, USA (20 Jun 
The problem of need for reservoir insurance is explored from 

the utility point of view. Alternatives to insurance are mentioned. 


(MHR) 


617 (EPRI-WS—78-97, pp 141-142) Need for a geothermal 
reservoir insurance program: a federal perspective. Falick, L. (Dept. 
of Energy, Washington, DC). Oct 1978. 

From 2. geothermal conference; Taos, NM, USA (20 Jun 
1978). 

If the utilities’ perception of the barrier to commercialization 
caused by lack of assurance of reservoir life is real, alternative 
measures to a Federal reservoir insurance program should be consid- 
ered. These are listed. (MHR) 


618 (EPRI-WS—78-97, pp 143) Geothermal reservoir insur- 
ance as an incentive for geothermal development. Stone, C.D. (Univ. 
of Southern California, Los Angeles). Oct 1978. 

From 2. geothermal conference; Taos, NM, USA (20 Jun 
1978). 


619 (LA—8027-HDR) Hot dry rock geothermal resource own- 
ership and the law. McNamara, J.J.; Kaufman, E.L. (Los Alamos 
Scientific Lab., NM (USA)). Sep 1979. Contract W-7405-ENG-36. 
42p. Dep. NTIS, PC A03/MF AOl1. 

A basis is provided for changing the design of some legisla- 
tive definitions of geothermal energy to allow the emergence and 
implementation of a hot dry rock geothermal energy-producing 
technology. A study of existing federal and state geothermal statutes 
has been conducted to determine the extent to which legislation acts 
to constrain the commercialization of this particular technology. A 
definitional problem has been identified and a solution presented. 
This report clarifies the distinctions between the several geothermal 
resources, describes the recognized resource ownership problem and 
present state of the law, and presents a solution for consideration 
including a discussion that establishes the reasons for change. 


(ORO—5257-T1) Legal problems inherent in the develop- 
ment of geopressured and geothermal resources in Louisiana. Final 
report. Harrell, T.A.; Pike, R.W.; Wilkins, B.; Hill, T.M. (Louisiana 
State Univ., Baton Rouge (USA)). Mar 1978. Contract EY-76-S-05- 
5257. 399p. (P). 17. 

The legal framework within which the geopressured resource 
will have to be developed in Louisiana is discussed generally. Those 
problems which may be created by its development within that 
framework are identified. Where possible, solutions are offered to 
those problems or at least techniques or devices are indicated which 
might be considered in their resolution. Finally, a compendium is 
assembled of those statutory or regulatory provisions which may 
regulate or affect the resource to the end that it might serve as a 
handbook for the evaluation of the legal and institutional problems 
which will face a prospective developer, when and if the resource 
development is undertaken in Louisiana. (MHR) 


ECONOMIC AND FINANCIAL ASPECTS 
REFER ALSO TO CITATION(S) 615, 639 


621 (EPRI-WS—78-97, pp 34-39) Economic attractiveness of 
geothermal energy in the Pacific Northwest. Wimer, R.D.; Corrigan, 
A.E.; Barney, L.A. (Portland General Electric Co., OR). Oct 1978. 
From 2. geothermal conference; Taos, NM, USA (20 Jun 
1978). 
A probabilistic economic analysis to estimate the costs of 
~ eothermal electric power generation in Oregon was completed. 
is was done through a computer program which uses a Monte 
Carlo simulation to allow inputs of probabilistic power plant and 
field variables. The structure of this program, called GEORISK, is 
described. Comparison of resource ownership options is given. 
(MHR) 


622 (EPRI-WS—78-97, pp 85-94) Economic risk of geother- 
mal projects. Greider, B. (Intercontinental Energy Corp., Engle- 
wood, CO). Oct 1978. 

From 2. geothermal conference; Taos, NM, USA (20 Jun 
1978). 

Risk factor is defined and future developments in oil supply 
are predicted. Economic factors in geothermal development are 
reviewed. Cost comparisons between the various sources of energy 
are presented. Costs for exploration and reserve estimates are includ- 
ed. (MHR) 
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Barkman, J.H.; 
ag C.W. (Republic Geothermal, Inc., Santa Fe Springs, CA). 
Oct 1978. 

From 2. geothermal conference; Taos, NM, USA (20 Jun 
1978). 


623 oe WS—78-97, pp 98-102) —_- of economic risk 
associated with the development of a geothermal field. 


The resource developer of a geothermal field faces a number 
of uncertainties. During the exploration stage, the size and character 
of the reservoir are unknown. Even after development drilling is 
underway, there is continuing economic uncertainty. This paper 
analyzes a hypothetical field development case to determine the 
effect of four key parameters on cash flow and return on investment. 
The parameters are: (1) tax treatment; (2) geothermal fuel price; (3) 
drilling costs; and (4) operating costs. This study does not include 
site-specific reservoir parameters, but rather is intended to provide a 
broad overview of the developer's economic perspective. A sensitiv- 
ity analysis is applied to each variable, and a probabilistic analysis is 
used to predict the range of the discounted cash flow after taxes. The 
results suggest that hot water geothermal resources currently bear a 
disproportionately large tax burden. We believe that this is the 
primary reason for the slow rate of development of the hot water 
geothermal resource even though the technological risks have de- 
creased substantially in the past decade. 


624 (EPRI-WS—78-97, pp 138-140) Banker's look at the geo- 
thermal loan guaranty program. Manderbach, R.W. (Bank of yt a 
ica, Los Angeles, CA). Oct 1978. 

From 2. geothermal conference; Taos, NM, USA (20 Jun 
1978). 

Balance sheet lending and project finance are discussed. 
Points to be considered in analyzing the economic viability in 
project lending are listed. Policies and constraints in the DOE loan 
guaranty program are presented. Items to be considered when the 
loan guaranty program ends are mentioned. (MHR) 


ENVIRONMENTAL ASPECTS AND WASTE 
DISPOSAL 


REFER ALSO TO CITATION(S) 606, 644 


(EGG-GTH—5001) Vulcan Hot Springs known geother- 
mal resource area: an environmental analysis. Spencer, S.G.; Russell, 
B.F. (eds.). (EG and G Idaho, Inc., Idaho I Falls (USA)). 1979. 
Contract EY-76-C-07-1570. 132p. Dep. NTIS, PC AO7/MF AOl. 

The Vulcan Hot Springs known geothermal resource area 
(KGRA) is one of the more remote KGRAs in Idaho. The chemistry 
of Vulcan Hot Springs indicates a subsurface resource temperature 
of 147°C, which may be high enough for power generation. An 
analysis of the limited data available on climate, meteorology, and 
air quality indicates few geothermal development concerns in these 
areas. The KGRA is located on the edge of the Idaho Batholith on a 
north-trending lineament which may be a factor in the presence of 
the hot springs. An occasional earthquake of magnitude 7 or greater 
may be expected in the region. Subsidence or elevation as a result of 
geothermal development in the KGRA do not appear to be of 
concern. Fragile granitic soils on steep slopes in the KGRA are 
unstable and may restrict development. The South fork of the 
Salmon River, the primary stream in the region, is an important 
salmon spawning grounds. Stolle Meadows, on the edge of the 
KGRA, is used as a winterin a calving area for elk, ane access to 
the area is limited duri riod. Socioeconomic and demo- 
graphic surveys indicate that facilit ities and services will probably not 
be significantly impacted by development. Known heritage re- 
sources in the KGRA include two sites and the potential for addi- 
tional cultural sites is significant. 


626 (EGG-GTH—S5002) Crane Creek known geothermal re- 
source area: an environmental analysis. Spencer, S.G.; Russell, BF. 
(eds.). (EG and G Idaho, Inc., Idaho "Falls (USA)). Sep 1979. 
Contract EY-76-C-07-1570. 126p. Dep. NTIS, PC A07/MF AOI. 
The Crane Creek known geothermal resource area (KGRA) 
is located in Washington County, in southwestern Idaho. Estimated 
hydrothermal resource temperatures for the region are 166°C (Na- 
K-Ca) and 176°C (quartz). The KGRA is situated along the west 
side of the north-south trending western Idaho Fault Zone. Historic 
a data for the re = identify earthquake activity within 50 
km. The hot springs surface along the margin of a siliceous sinter 
terrace or in adjacent sediments. Approximately 75% of the KGRA 
is underlain by shallow, stony soils on steep slopes indicating topo- 
graphic and drainage limitations to geothermal Gecdegmeens, tenuis 
of concern include sage grouse, antelope, and mule deer. There is a 
high probability of finding significant prehistoric cultural resources 
within the proposed area of development. 


627 (EGG-GTH—S5003) Castle Creek known geothermal re- 
source area: an environmental analysis. Spencer, S.G.; Russell, BF. 
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(eds.). (EG and G Idaho, Inc., Idaho Falls (USA)). Sep 1979. 
Contract EY-76-C-07-1570. 15lp. Dep. NTIS, PC A08/MF AOIl. 

The Castle Creek known geothermal resource area (KGRA) 
is part of the large Bruneau-Grand View thermal anomaly in south- 
western Idaho. The KGRA is located in the driest area of Idaho and 
annual precipitation averages 230 mm. The potential of subsidence 
and slope failure is high in sediments of the Glenns Ferry Formation 
and Idaho Group found in the KGRA. A major concern is the 
potential impact of geothermal development on the Snake River 
Birds of Prey Natural Area which overlaps the KGRA. Any signifi- 
cant economic growth in Owyhee County may strain the ability of 
the limited health facilities in the county. The Idaho Archaeological 
survey has located 46 archaeological sites within the KGRA. 


628 (EGG-GTH—5005) Mountain home known geothermal 
resource area: an environmental analysis. Spencer, S.G.; Russell, B.F. 
(eds.). (EG and G Idaho, Inc., Idaho Falls (USA)). Sep 1979. 
Contract EY-76-C-07-1570. 126p. Dep. NTIS, PC A0O7/MF A0Oi. 

The Mountain Home KGRA encompasses an area of 3853 
hectares (ha) at the foot of the Mount Bennett Hills in Elmore 
County, Idaho. The site is associated with an arid climate and high 
winds that generate an acute dust problem. The KGRA lies adjacent 
to the northwest-southeast trending fault zone that reflects the 
northern boundary of the western Snake River Plain graben. Data 
indicate that a careful analysis of the subsidence potential is needed 
prior to extensive geothermal development. Surface water resources 
are confined to several small creeks. Lands are utilized for irrigated 
farmlands and rangeland for livestock. There are no appareat soil 
limitations to geothermal development. Sage grouse and mule deer 
are the major species of concern. The potential of locating signifi- 
cant heritage resources other than the Oregon Trail or the bathhouse 
debris appears to be relatively slight. 


629 (EPRI-WS—78-97, pp 25-26) Geysers power plant H2S 
abatement research and development. Weinberg, C.J. (Pacific Gas and 
Electric Co., San Ramon, CA). Oct 1978. 

From 2. geothermal conference; Taos, NM, USA (20 Jun 
1978). 

Direct contact condensers, currently in use, are described 
with the condensing steam mixed with a very large volume of 
circulating water causing about two-thirds of the incoming hydro- 
gen sulfide to be dissolved in the water carried to the cooling towers 
and about one-third to be removed with the noncondensible gases. 
Soluble iron compounds are added to the circulating water to reduce 
HS emissions. Problems with this system are discussed. The Stret- 
ford and surface condenser system and an upstreams system are 
discussed briefly. (MHR) 


630 (EPRI-WS—78-97, pp 124-126) Geysers environmental 
concerns or risks. Weinberg, C.J. (Pacific Gas and Electric Co., San 
Ramon, CA). Oct 1978. 

From 2. geothermal conference; Taos, NM, USA (20 Jun 
1978). 

The vapor-dominated geothermal resource at The Geysers 
and the environmental concerns associated with the power plant are 
discussed. The following are included: analysis of geothermal steam 
and releases to the environment; hydrogen sulfide emissions abate- 
ment; air quality; cooling tower drift; stream and fish studies; vegeta- 
tion mapping and wildlife studies; noise sources and levels; and 
geology, seismicity, and subsidence. (MHR) 


631 (EPRI-WS—78-97, pp 128-130) Risks of geothermal de- 
velopment: environmental risk, regulator's view. Pennington, W.H. 
(Dept. of Energy, Washington, DC). Oct 1978. 

From 2. geothermal conference; Taos, NM, USA (20 Jun 
1978). 

DOE's activities are discussed. Environmental development 
plans, the Imperial Valley Environmental Project, the Environmen- 
tal Studies Program, and activities under the Control Technology 
and Environmental Research Subprogram are reviewed briefly. 
(MHR) 


632 (EPRI-WS—78-97, pp 156-160) Upstream removal of H2S 
from geothermal steam. Coury, G.E. (Coury and Associates, Inc., 
Lakewood, CO). Oct 1978. 

From 2. geothermal conference; Taos, NM, USA (20 Jun 
1978) 

A process is under development for removal of more than 
90% of HeS and other noncondensable gases from geothermal steam 
upstream of electrical generating equipment. The process involves 
condensation and re-evaporation of the steam in a single heat ex- 
changer unit. Noncondensable gases are separated from the conden- 
sate, to be either reinjected or processed for alternative means of 
disposal. 


633 (UCID—18095) Environmental summary document for 
the Republic Geothermal, Inc. application for a yeothermal loan 
guaranty project: 64 MW well field and 48 MW (net) geothermal 
power plant. Lavton, D.W.; Powers, D.J.; Leitner, P.; Crow, N.B.; 
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Gudiksen, P.H.; Ricker, Y.E. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). Jul 1979. Contract W-7405-ENG-48. 
127p. Dep. NTIS, PC A07/MF AOl1. 

A comprehensive review and analysis is provided of the 
environmental consequences of (1) guaranteeing a load for the 
completion of the 64 MW well field and the 48 MW (net) power 
plant or (2) denying a guaranteed load that is needed to finish the 
project. Mitigation measures are discussed. Alternatives and their 
impacts are compared and some discussion is included on unavoid- 
able adverse impacts. (MHR) 


634 (UCRL—83382) Human health implications of geothermal 
energy. Anspaugh, L.R.; Hahn, J.L. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 21 Aug 1979. Contract W-7405- 
ENG-48. 33p. (CONF-790447—5). Dep. NTIS, PC A03/MF AOl1. 

From Health implications of the new energy technologies; 
Park City, UT, USA (4 Apr 1979). 

Environmental problems consist of the release of nonconden- 
sable gases and vapors, disposal of saline fluids, possible land subsi- 
dence and enhanced seismicity, noise, accidents such as well 
blowouts, and socioeconomic impacts. The most important issue 
related to human health is believed to be the emission of nonconden- 
sable gases, including hydrogen sulfide, mercury, and radon. Based 
upon data at The Geysers, California, Power Plant, emissions of 
mercury and radon are not large enough to result in concerns for 
human health. Hydrogen sulfide emissions, however, have resulted 
in complaints of odor annoyance and health impairment. These 
complaints have been caused by exposure to levels of up to approxi- 
mately 0.1 ppmv in ambient air. This is above the California standard 
of 0.03 ppmv. Achievement of this standard may not eliminate 
annoyance complaints, as the odor detection threshold is lognormal- 
ly distributed and about 20% of the population can detect hydrogen 
sulfide at levels of 0.002 ppmv. Abatement systems for hydrogen 
sulfide have been utilized at The Geysers since 1975. This has 
resulted in an increase of occupational illness caused by exposure to 
the abatement chemicals and wastes. More effective, and hopefully 
safer, abatement systems are now being tested. Occupational hazards 
are evaluated; the more significant ones are exposure to toxic chemi- 
cals and hazardous materials and noise. Available occupational ill- 
ness data are summarized; there clearly indicate that the most 
significant cause of illness has been exposure to the chemicals and 
wastes associated with hydrogen sulfide abatement. 


GEOTHERMAL POWER PLANTS 
REFER ALSO TO CITATION(S) 621, 630 


635 (EPRI-WS—78-97, pp 11-15) Heber geothermal demon- 
stration plant. Swanson, C.R. (San Diego Gas & Electric Co., CA); 
Carroll, J.W.; Lewis, J.L. Oct 1978. 

From 2. geothermal conference; Taos, NM, USA (20 Jun 
1978). 

The status of the Heber project and its progress during the 
year are discussed. The technical progress achieved in the develop- 
ment of the Heber Geothermal Power Plant Design is summarized, 
starting with a review of the baseline provided by EPRI and 
continuing through subsequent design development including the 
trade-off studies and design optimization, and a summary of an on- 
going study of the use of two half-capacity turbines. 


636 (EPRI-WS—78-97, pp 53-56) Waste heat rejection from 
geothermal power plants. Horsak, R.D.; Porter, R.M. (R.W. Beck and 
Associates, Denver, CO). Oct 1978. 

From 2. geothermal conference; Taos, NM, USA (20 Jun 
1978). 

The objectives were (1) to identify the makeup water require- 
ments for geothermal power production and (2) to develop analyt- 
ical techniques and perform a comparative analysis of the waste heat 
rejection options for geothermal power plants to determine how 
water consumption may be reduced. The results will be used to 
identify options that are best suited for geothermal waste heat 
rejection by region, resource type, and conversion technology. Con- 
sideration is given only to high-temperature subsurface water reser- 
voirs under pressure (commonly called hydrothermal resources) 
which offer potential for the development of commercial power 
generation facilities. Most of the known hydrothermal resources are 
located in the western United States, where water resources are 
scarce, highly allocated, or influenced by regional institutional and 
legal considerations. Wet, wet/dry, and dry cooling towers appear 
to be the principal cooling technologies for rejecting the waste heat 
from hydrothermal power plants. Comprehensive computer pro- 
grams have been developed for this project for purposes of deter- 
mining cooling water makeup requirements and energy production 
costs for the aforementioned cooling technologies. Parametric eco- 
nomic analyses have been performed for both flash steam and binary 
conversion processes for various combinations of resource tempera- 
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tures, climatological types, hydrothermal fuel costs, and cooling 
system makeup water costs. 


637 (EPRI-WS—78-97, pp 61-66) Geothermal power plant 
commitments in California. Hughes, E.E. (California Energy Com- 
mission, Sacramento). Oct 1978. 

, From 2. geothermal conference; Taos, NM, USA (20 Jun 
1978). 

This status report is limited to an overview of the geothermal 

development situation in California, a summary of projections made 
of possible accelerated expansion of geothermal power production in 
California, a survey of the status of the specific projects that could 
contribute to this expansion, and a report on State of California's 
actions relevant to geothermal power plant commitments. Possible 
actions to stimulate power plant commitments through the State's 
role in regulating electric utilities are discussed. (MHR) 
638 (EPRI-WS—78-97, pp 73-76) Republic Geothermal, Inc., 
East Mesa, California, 48 MW net dual flash steam power plant. 
Laffoon, C.M. (Republic Geothermal, Inc., El Cajon, CA). Oct 
1978. 


1978). 


From 2. geothermal conference; Taos, NM, USA (20 Jun 


The project concept, baseload priority, design team, turbine 
design studies, cooling water design, gathering system design, power 
plant costs, and current power plant project status are discussed. 


639 (EPRI-WS—78-97, pp 103-105) Geothermal development: 
risks and incentives. Hughes, E.E. (California Energy Commission, 
Sacramento). Oct 1978. 

From 2. geothermal conference; Taos, NM, USA (20 Jun 
1978). 

Possible incentive measures that could be put into effect by 
Public Utilities Commission action are described. These are designed 
to stimulate electric utility commitments to construct the first few 50 
MW size hot water geothermal power plants. (MHR) 


640 (EPRI-WS—78-97, pp 106-108) Some technical risks in 
geothermal power plants. Fick, T.R.; Renton, A.; Hankin, J.W.; 
Rogers, A.N. (Bechtel National, Inc., San Francisco, CA). Oct 1978. 

From 2. geothermal conference: Taos, NM, USA (20 Jun 
1978). 

Some technical risks involved in the design, construction and 
operation of geothermal power plants in liquid-dominated hydro- 
thermal resources are described and their impact and potential 
resolution are discussed. The risks dealt with are those related to 
corrosion, noncondensible gases, instrumentation, water availability, 
and brine modification. These are evaluated as they occur in both a 
moderate-temperature, low-salinity brine (Heber, CA) and in a high- 
temperature, high-salinity brine (Niland, CA) and in two different 
type power plant cycles; i.e., a direct flashed steam and a pure 
binary, liquid-to-liquid cycle. The highest risks appear to be in the 
corrosion and instrumentation areas. However, they do not appear 
unmanageable and suggestions are made for their reduction. 


641 (EPRI-WS—78-97, pp 109-112) Geothermal power plant 
design risks. Holt, B. (Ben Holt Co., Pasadena, CA). Oct 1978. 

From 2. geothermal conference; Taos, NM, USA (20 Jun 
1978). 

The following risks are covered: scale, two-phase flow, steam 
quality, waste disposal, and equipment. These risks are discussed as 
they relate to the hypersaline brine char: ~teristic of the Salton Sea 
KGRA and the medium temperature low salinity brine characteristic 
of the Heber KGRA. The two cases cover the range of conditions 
that may be expected in a large number of liquid-dominated reser- 
voirs. (MHR) 


642 (EPRI-WS—78-97, pp 113-114) Risk of geothermal devel- 
opment from a utility viewpoint and associated contractual consider- 
ations. Roberts, R.L. (Southern California Edison Co., Rosemead). 
Oct 1978. 

From 2. geothermal conference; Taos, NM, USA (20 Jun 
1978). 

The viewpoint of an electric utility functioning in the capac- 
ity of purchaser of geothermal energy. The four basic areas of risk 
considered are: risk related to the resource itself, risk related to 
operations by the producer, regulatory risk, and risk of public action. 
(MHR) 


643 (EPRI-WS—78-97, pp 115-119) Geothermal development 
risks from San Diego Gas & Electric Company's perspective. Swan- 
son, C.R. (San Diego Gas & Electric Co., CA). Oct 1978. 

From 2. geothermal conference; Taos, NM, USA (20 Jun 
1978). 


The risks of geothermal power plant development which are 
presently recognized, and which could have a significant impact on 
the cost of electricity from this resource option, are discussed. The 
risks are discussed under the following categories: technical, envi- 
ronmental, and regulatory. (MHR) 
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644 (EPRI-WS—78-97, pp 121-123) Risk of geothermal devel- 
opment: the public view. Neeper, D.A. (New Mexico Citizens for 
Clean Air and Water, Inc., Los Alamos). Oct 1978. 

om) From 2. geothermal conference; Taos, NM, USA (20 Jun 
1 : 

A case study is presented reviewing a geothermal leasing 
which generated public concern bordering on alarm - the leasing of 
490,000 acres in the Jemez mountains near Los Alamos, New 
Mexico, for geothermal exploration. The worries actually expressed 
by the citizens, the causes of the worries, and the methods which 
would reduce such fears in the future are reviewed. (MHR) 


DESIGN AND OPERATION 


645 (EPRI-WS—78-97, pp 31-33) Geothermal power plant 
cost sensitivity study. Martinez, A.L. (Public Service Co. of New 
Mexico, Albuquerque). Oct 1978. 

. From 2. geothermal conference; Taos, NM, USA (20 Jun 
1978). 

A conceptual double flash design study of two locations in 

New Mexico was given. Plant cost variation was observed as a 
function of site location only (e.g., terrain, elevation), accessibility, 
temperature, etc.); reservoir conditions were assumed constant for 
both locations. The locations consist of a high mountainous terrain 
and a lower level desert area. 


646 (EPRI-WS—78-97, pp 57-60) Characterization of Magma 
11.2 MWe East Mesa binary power plant. Rozenman, T. (PFR 
Engineering Systems, Inc., Marina del Ray, CA). Oct 1978. 

From 2. geothermal conference; Taos, NM, USA (20 Jun 
1978). 

The objective is to determine the operating conditions and 
performance of the Magma East Mesa 11.2 MWe Binary Power 
Plant and the power plant component systems. Both overall gross 
plant performance and operating characteristics of specific equip- 
ment will be determined. Variables such as brine and isobutane flow 
rate and thermodynamic conditions and gross and net electrical 
output will aid in establishing plant efficiency. Variables such as heat 
transfer and pressure drop in the heaters and boilers will aid in the 
performance evaluation and scale-up of other similar geothermal 
power plants. This power plant design is a rather sophisticated 
combination of a power plant with a process plant, superimposed 
with a complex cooling water system. Such a combination results in 
a series of energy and flow circuits that are highly coupled, each 
having its own unique features. 


POWER PLANT SYSTEMS AND COMPONENTS 


647 (EPRI-WS—78-97, pp 18-20) Radial organic turbine 
design study. Dakin, R. (Rotoflow Corp., Los Angeles, CA). Oct 
1978. 

From 2. geothermal conference; Taos, NM, USA (20 Jun 
1978) 

The following areas of the design study are discussed: work- 
ing fluid, shutdown potential, change from 3 to 2 wheel concept, 
mechanical features, generators, seal system, and manufacturing 
schedule. (MHR) 


648 (EPRI-WS—78-97, pp 21-22) Preliminary design of axial 
flow hydrocarbon: turbine generator set for geothermal applications. 
Sanath N.A. (Elliott Co., Jeannette, PA). Oct 1978. 

From 2. geothermal conference; Taos, NM, USA (20 Jun 
1978) 

The goal of this research project is to demonstrate the feasi- 
bility of the 65 MW axial design double flow turbine generator for 
use with a variety of hydrocarbon mixtures as the motive fluid. The 
primary objective of this project has been achieved in that a 65 MW 
axial double flow turbine concept has been proposed and the design 
is within the present state of the art. The axial blade path was 
designed to use an 80% iso-butane, 20% iso-pentane mixture. This 
blade path was investigated throughout a wide range of operating 
conditions for this mixture as well as a mixture of 90% iso-butane, 
10% propane, and another mixture of commercial iso-butane. Tasks 
1 thru 18 covered the gas properties, blade path design (both 
acrodynamic and mechanical), and the mechanical design of the 
casing, rotor, assembly features, as well as the specification of seals, 
bearings, and instrumentation. Task 19, which was just recently 
added, covers the redesign of the blade path for a lower thermal 
source field. Specifically, a 300°F field utilizes a 50% iso-butane, 
50% propane mixture as the motive fluid for the axial flow turbine. 


649 (EPRI-WS—78-97, pp 27-30) Geothermal loop experimen- 
tal facility: update. Jacobson, W.O. (San Diego Gas & Electric Co., 
CA). Oct 1978. 

From 2. geothermal conference; Taos, NM, USA (20 Jun 
1978) 

The performance of San Diego Gas & Electric's Geothermal 
Loop Facility has been generally good. Comparison of initial flash/ 
binary conversion cycle selection criteria to performance data has 
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led to renewed interest in a flash cycle. Brine system performance 
has been generally successful but hampered by scale accumulation. 
Improved scale removal and control techniques are being evaluated. 
Geothermal steam and condensate systems have shown good steady 
state performance, but performance is adversely affected by upsets 
or oscillations. Brine injection well performance has been unpredict- 
able; however, effluent treatment methods are giving promising 
results. 


650 (EPRI-WS—78-97, pp 49-52) Field evaluation of rotary 
phase-separator/expander engine. Cerini, D.J. (Biphase Energy Sys- 
tems, Inc., Santa Monica, CA). Oct 1978. 

From 2. geothermal conference; Taos, NM, USA (20 Jun 
1978). 

It is the purpose of the program described, to extend the 
rotary separator field tests with the addition of a rotating liquid 
turbine. The turbine will direct-drive a generator for electric power 
production. Preliminary component calibration and system tests will 
be conducted at the Biphase Energy Systems test facility. The 
system will then be field tested at two Imperial Valley well sites for 
1000 hours. The primary components of the separator turbine system 
are shown. The U-Tube turbine collects the flow from the primary 
separator, reverses the flow direction and expels the flow onto the 
secondary separator. Reversal of flow direction converts a portion 
of the brine kinetic energy to turbine output torque. 
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DRILLING TECHNOLOGY AND WELL HARDWARE 


651 (ORO—5218-T1) Determining temperature limits of drill- 
ing fluids. Thuren, J.B.; Chenevert, M.E.; Huang, W.T.W.; Szy- 
manski, E.; Arkeketa, P. (Oklahoma Univ., Norman (USA)). Jan 
1979. Contract EY-76-S-05-5218. 207p. Dep. NTIS, PC A10/MF 
AOl. 

A capillary three tube viscometer has been designed which 
allows the measurement of rheological properties of time dependent 
non-Newtonian fluids in laminar flow at high temperture and pres- 
sure. The objective of this investigation is to determine the tempera- 
ture stability of clay-water suspensions containing various drilling 
fluid additives. The additives studied consisted of viscosifiers, filtrate 
reducers, and chemical thinners. The temperature range studied is 
from room temperature to 550°F. The system pressure is consistent- 
ly maintained above the vapor pressure. The Bentonite and water 
standardized base mud used is equivalent to a 25 ppB fluid. Stabiliza- 
tion of the base mud is necessary to obtain steady state laminar flow 
conditions and to obtain reliable temperature thinning effects with 
each temperature interval under investigation. Generally the tem- 
perature levels are maintained for one hour until 550°F is attained. 
The last interval is then maintained until system fluid degradation 
occurs. Rheological measurements are obtained from differential 
pressure transducers located in a three diameter tube test section and 
externally at ambient conditions from a Baroid Rotational Visco- 
meter. The power law model for non-Newtonian fluids is used to 
correlate the data. 


652 (SAND—79-1738C) Borehole depth and its effect on the 
performance of fluid jets. Summers, D.A. (Missouri Univ., Rolla 
(USA). Rock Mechanics and Explosives Research Center). 1979. 
Contract EY-76-C-04-0789. 19p. (CONF-790906—31). Dep. NTIS, 
PC A02/MF AOI. 

From Geothermal Resources Council annual meeting; Reno, 
NV, USA (24 Sep 1979). 

The use of high pressure water jets as a means of improving 
drilling rates has led to varying results, where different companies 
have carreid out the research. This paper explains the reason for the 
dichotomy in the results and also suggests a means by which the 
performance of jets on bits, and hence drilling performance, can be 
improved. 


653 (SAND—79-7090C) Field trial of HTM-1. Remont, L.J. 
(Maurer Engineering, Inc., Houston, TX (USA)). 1979. Contract 
ee 5p. (CONF-791041—1). Dep. NTIS, PC A02/MF 
AOl. 

From Workshop on geothermal drilling fluids; Houston, TX, 
USA (9 Oct 1979). 

The following mud-related problems were identified which 
are encountered in geothermal drilling: mud solidification, lost circu- 
lation, and corrosion. It was shown that mud solidification is related 
to the accumulation of bentonite from drilled solids as well as from 
additions of drilling mud bentonite. Mud solidification is aggravated 
by the thermal decomposition of thinners at temperatures encoun- 
tered in geothermal drilling. Loss of mud is caused by low formation 
pressures, fractured reservoirs and pressure surges caused by high- 
temperature mud gelation. Rapid corrosion rates are experienced in 
geothermal drilling operations because of the high temperatures 
encountered, the intrusions of salt formation fluids, the decomposi- 
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tion of thinners into acidic by-products, the influx of hydrogen 
sulfide and carbon dioxide, and the erosional effects when air is used 
as a drilling fluid. 


654 (SAND—79-7092C) Evaluation of geothermal foams. 
Matula, G.W. (Maurer Engineering, Inc., Houston, TX (USA)). 
1979. Contract EY-76-C-04-0789. 9p. (CONF-791041—3). Dep. 
NTIS, PC A02/MF AOl1. 

From Workshop on geothermal drilling fluids; Houston, TX, 
USA (9 Oct 1979). 

Efforts to evaluate drilling foams for geothermal applications 
and to recommend a program for developing geothermal drilling 
foams are described. The advantages of foams, zones that favor the 
use of foams, types of foaming agents, and the selection and testing 
of foams are discussed. (MHR) 


655 Method for tensioning casing in thermal wells. Hollings- 
worth, F.H. (to Standard Oil Co. (Indiana)). US Patent 4,155,404. 22 
May 1979. Filed date 22 Feb 1978. 4p. 

A simplified method is disclosed for tensioning casing in 
thermal wells involving the use of an inflatable packer element. The 
packer element is positioned at or near the bottom of a casing string 
and is inflated with cement after the cement annulus has been filled 
with cement. The packer is used to anchor the bottom of the casing 
while tension is applied to the top of the casing during the setting of 
the cement. After the cement has set the packer is a permanently 
imbedded in the casing cement. 


656 Cooling of downhole electric pump motors. Traylor, F.T.; 
Vatalaro, F.J.; Benear, B. (to TRW Inc.). US Patent 4,126,406. 21 
Nov 1978. Filed date 13 Sep 1976. 6p. 

Efficient downhole cooling of the electric pump motor, 
motor protector, and thrust bearing of a submergible pump assembly 
in a high temperature environment is accomplished without signifi- 
cant modification of the pump assembly itself. Coolant flows 
through an insulated shroud as a high velocity annular fluid sheet 
surrounding the components to be cooled. In a closed loop system, 
coolant from a heat exchanger is supplied to the shroud via insulated 
supply tubing, which contains a cable for energizing the motor, is 
injected into the shroud by a coolant discharge head from which the 
pump assembly is suspended, and returns to the heat exchanger via 
insulated return tubing. The walls of the shroud and tubing include 
expansion element which accommodate the difference between inte- 
rior and exterior temperatures. 


657 Diamond compact cutter studies for geothermal bit design. 
Hibbs, L.E. Jr.; Flom, D.G. (GE, Corp Res and Dev, Schenectady, 
NY). J. Pressure Vessel Technol; 100: No. 4, 406-416(Nov 1978). 

A a prerequisite to design of a geothermal drill bit using 
diamond compact cutters, the rock cutting characteristics of these 
compacts have been studied in a series of instrumented single-cutter 
continuous and interrupted turning tests on hard, high-compressive 
strength sandstone and other rocks of known properties. A range of 
compact rake angles was used and cutting forces were measured. 
Rake angles affected cutting efficiency (specific energy) at light cuts 
but were less significant at high penetration forces more characteris- 
tic of bit weights used in drilling. In continuous turning, cutter 
forces exhibit regular, repeating variations probably related to the 
alternate crushing and fracturing modes which the rock undergoes. 
In interrupted cutting, forces drop to zero as expected while passing 
through a void, but on subsequent impact the forces are no greater 
than measured in continuous cutting. Thus, force fluctuations when 
cutting a composite of hard and soft rock should not be significantly 
greater than those generated. The results of these experiments have 
been used in generation of a preliminary bit design. 


CORROSION, SCALING, AND MATERIALS DEVELOPMENT 
REFER ALSO TO CITATION(S) 649, 653 


658 (EPRI-WS—78-97, pp 144-146) Brine chemistry and com- 
bined heat/mass transfer. Shannon, D.W.; Lessor, D.L. (Univ. of 
Southern California, Los Angeles). Oct 1978. 

From 2. geothermal conference; Taos, NM, USA (20 Jun 
1978). 

Four computer codes developed under this project are de- 
scribed. These codes are: EQUILIB an equilibrium chemistry code 
which analyzes a geothermal brine for scaling potential and calcu- 
lates the most insoluble minerals that could form scale. FLOSCAL, 
a scaling kinetics code that estimates scaling rates in a user supplied 
pipe geometry for several! common scale types - silica, calcite, and 
metal sulfides taking into account flow, temperature, flashing, and 
hydraulic effects. PLANT, a computer code to calculate the impact 
of scale buildup on performance of binary cycle or multistage flash 
plants using scale thicknesses inputed by the code user. GEOS- 
CALE, a time dependent code which uses the above three codes to 
run a geothermal power plant on the computer and calculate when 
and where scale buildup will cause operational problems. The user 
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can maintain the plant by setting scale thicknesses to cleaned values 
at chosen maintenance intervals. 


659 (EPRI-WS—78-97, pp 147-150) EQUILIB simulation of 
acidization for geothermal scale control. Riney, T.D.; Reynolds, S.L. 
(Systems, Science and Software, La Jolla, CA). Oct 1978. 

From 2. geothermal conference; Taos, NM, USA (20 Jun 
1978). 

The reasons behind and the plans for applying the EQUILIB 
code to geothermal brines are presented. It is proposed to study the 
effects of HCI acidification on geothermal brine chemistry, estimate 
scaling potential of brine at various power plant state points, indicate 
potential for corrosion of common structural metals, and study 
reactions of the spent brine with reservoir rocks. (MHR) 


GEOTHERMAL RESERVOIR AND WELL PERFORMANCE 


660 (LBL—8664) Annotated research bibliography for geo- 
thermal reservoir engineering. Sudol, G.A.; Harrison, R.F.; Ramey, 
H.J. Jr. (Terra Tek, Inc., Salt Lake City, UT (USA)). Aug 1979. 
Contract W-7405-ENG-48. 155p. (GREMP—1). Dep. NTIS, PC 
A08/MF AO1. 

This bibliography is divided into the following subject areas: 
formation evaluation, modeling, exploitation strategies, and interpre- 
tation of production trends. A subject/author index is included. 
(MHR) 


661 (LBL—9769) Study of thermal effects in well test analy- 
sis. Mangold, D.C.; Tsang, C.F.; Lippmann, M.J.; Witherspoon, 
P.A. (California Univ., Berkeley (USA). Lawrence Berkeley Lab.). 
Sep 1979. Contract W-7405-ENG-48. 14p. (CONF-790913—9). Dep. 
NTIS, PC A02/MF AO1. 

From 54. annual technical conference and exhibition; Las 
Vegas, NV, USA (23 Sep 1979). 

Data analysis of well tests performed in non-isothermal (e.g., 
geothermal) reservoirs should take into account pressure changes 
resulting from fluid (and rock) temperature-dependent properties. 
For example the presence of zones of different temperatures may 
resemble permeability boundaries and will require careful interpreta- 
tion of well test data. The present investigation employed a numeri- 
cal model which incorporates temperature effects on fluid viscosity, 
density, and heat capacity. This study not only examines the influ- 
ence of the viscosity variation but also the effects of the transition 
zone between hot and cold waters. A series of studies were per- 
formed to simulate the results from testing a well in a hot zone 
which is surrounded by a concentric cooler region. Observations 
were made at both the well itself and at observation wells. The cases 
include: (1) production tests to analyze long-term transient effects; 
(2) build-up tests to examine pressure variations after short periods of 
production; (3) injection tests of colder water into the hot zone to 
evaluate viscosity effects; and (4) partial penetration of the aquifer to 
study thermal effects on tests carried out using a partially penetrat- 
ing production well. 


RESERVOIR STIMULATION AND EXTRACTION 
TECHNOLOGY 


REFER ALSO TO CITATION(S) 660 


662 (SAND—78-0190) Utilization of magma energy: a project 
summary. Colp, J.L.; Stoller, H.M. (Sandia Labs., Albuquerque, NM 
(USA)). Sep 1979. Contract EY-76-C-04-0789. 27p. Dep. 

A03/MF AO1. 

The scientific feasibility of extracting energy from magma 
bodies is the objective of this project. The high temperature (~ 
1000°C) and estimated large resource (~ 10‘ quads) within 10 km of 
the surface in the US provides the incentive for this work. The areal 
extent of a near-surface molten lava bedy has been defined with 
geophysical sensing systems. Improved knowledge of the in situ 
physical properties of buried molten rock is requied to assess the 
thickness of magma bodies. Drilling into molten lava s a complex 
operation and requires further technological development. Experi- 
mental studies of rock deformation at near-magma temperatures and 
pressures show that boreholes can be made to stay open. Calcula- 
tional analyses of magmatic gas samples provide a satisfactory defini- 
tion of the gas content of in situ magmas. Material compatibility 
experiments show that Ni- and Co-based alloys can survive and 
operate in the magma environment. Thermal heat exchangers can 
survive in molten rock and allow significant rates of heat transfe- to 
an internal fluid. 


DIRECT ENERGY UTILIZATION 


REFER ALSO TO CITATION(S) 585 
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663 (EPRI-WS—78-97, pp 23-24) Geothermal district heating 
at Mammoth Lakes. Cedillo, R.; Crane, G. (Southern California 
Edison Co., Rosemead, CA). Oct 1978. 

4 From 2. geothermal conference; Taos, NM, USA (20 Jun 
1978). 

The feasibility study for geothermal space heating in the ski 
resort community of Mammoth Lakes, California, is described. The 
areas of assessment include (1) the hot water distributing system; (2) 
the design of water and space heating systems; (3) reservoir potential 
of the geothermal resource; (4) environmental impact; (5) economics; 
and (6) permit requirements. A demonstration project at Casa Diablo 
Hot Springs is mentioned. (MHR) 


664 (SAN—1095-1) Geothermal energy systems plan for Boise 


City. (Boise City Energy Office, ID (USA)). Jan 1979. Contract EY- 
76-S-07-1631. 452p. Dep. NTIS, PC A20/MF AOl1. 

This is a plan for development of a downtown Boise geother- 
mal district space heating system incorporating legal, engineering, 
organizational, geological, and economic requirements. Topics cov- 
ered include: resource characteristics. system design and feasibility, 
economic feasibility, legal overview, organizational alternatives, and 
conservation. Included in appendices are: property ownership pat- 
terns on the Boise Front, existing hot well data, legal briefs, environ- 
mental data, decision point communications, typical building heating 
system retrofit schematics, and background assumptions and data for 
cost summary. (MHR) 


GEOTHERMAL DATA AND THEORY 
REFER ALSO TO CITATION(S) 1601 


ROCK-WATER-GAS INTERACTIONS 


665 (EPRI-WS—78-97, pp 151-155) Brine-rock interactions. 
Dickson, F.W.; Potter, J.M. (Stanford Univ., CA). Oct 1978. 

From 2. geothermal conference; Taos, NM, USA (20 Jun 
1978). 

An experimental study of the modes of interaction of aqueous 
solutions with volcanic rocks from 75° to 300°C, 500 bars pressure is 
described. A brief discussion of one typical experiment is presented, 
together with comparisons of the results with other experiments, and 
a brief summary of possible relevance to geothermal systems. (MHR) 


WIND ENERGY 


AVAILABILITY (CLIMATOLOGY) 
REFER ALSO TO CITATION(S) 669 


666 (DOE/ET/20383—4) Airflow over part of the Southern 
High Plains interpreted from LANDSAT imagery. Carlisle, J.W.; 
Marrs, R.W. (Wyoming Univ., Laramie (USA). Dept. of Geology). 
Jul 1978. Contract EY-76-S-06-2343. 34p. (RLO—2343-78/4). Dep. 
NTIS, PC A03/MF AOi. 

An interpretation of eolian features, using remote sensing 
techniques, for part of the Southern High Plains demonstrates the 
use of remote sensing as an inexpensive and easily applicable tool to 
assess wind-energy potential. The most useful eolian features in such 
an interpretation are sand dunes, blowouts, dust plumes, clay dunes, 
playa plumes, and playa orientation. Although the relief is low to 
moderate in this area, topographic channeling is the most important 
factor in determining high wind-energy areas. Interpretation of 
eolian features detectable on LANDSAT imagery provided informa- 
tion for a regional assessment of wind-energy potential in the South- 
ern High Plains. A map was compiled summarizing the interpreta- 
tion and the wind-energy information. 


(DOE/ET/20383—5) Eolian features as indicators of 
high-wind areas in the Pacific Northwest. Progress report. Marrs, 
R.W. (Wyoming Univ., Laramie (USA). Dept. of Geology). May 
1978. Contract EY-76-S-06-2343. 8p. (RLO—2343-78/5). Dep. 
NTIS, PC A02/MF AO1. 

Color composite LANDSAT images of the five-state Pacific 
Northwest area (Washington, Oregon, Idaho, Montana, and Wyo- 
ming) were interpreted to identify eolian landforms that might serve 
as indicators of areas of high wind energy within that region. Eolian 
landforms identified included sand dunes, playas, and scour features. 
These features were identified and their locations were then plotted. 
Several smoke plumes were also identified on the LANDSAT 
images. These are indicated as aerosols. The features have not yet 
been mapped in detail or field checked; therefore, the map presents 
no quantitative estimates of wind energy and must be considered a 
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preliminary map. The map serves as an inventory of prominent 
eolian features, most of which occur in the arid basin areas. The 
broad distribution of these features gives an indication of the useful- 
ness of eolian landforms as indicators of wind characteristics in the 
Pacific Northwest. 


668 (DOE/NASA/1059—79/4) Modified power law equa- 
tions for vertical wind profiles. Spera, D.A.; Richards, T.R. (National 
Aeronautics and Space Administration, Cleveland, OH (USA). 
Lewis Research Center). 1979. Contract EC-77-A-31-1059. 14p. 
(NASA-TM—79275). Dep. NTIS, PC A02/MF AO1. 

Equations are presented for calculating tae law exponents 
from wind speed and surface roughness data. ults are evaluated 
by comparison with wind profile date measured at a variety of sites. 


ECONOMICS 
REFER ALSO TO CITATION(S) 1204 


669 (LA—8044-TASE) Technology assessment of wind energy 
conversion systems. Meier, R.W.; Merson, T.J. (Los Alamos Scientif- 
ic Lab., NM (USA)). Sep 1979. Contract W-7405-ENG-36. 48p. 
Dep. NTIS, PC A03/MF AOI. 

Environmental data for Wind Energy Conversion Systems 
(WECSs) have been generated in support of the Seer Assess- 
ment of Solar Energy (TASE) program. Two candidates have been 
chosen to characterize the WECS that might be deployed if this 
technology makes a significant contribution to the national energy 
requirements. One WECS is a large machine of 1.5-MW-rated capac- 
ity that can be used by utilities. The other WECS is a small machine 
that is characteristic of units that might be used to meet residential or 
small business energy requirements. Energy storage systems are 
discussed for each machine to address the intermittent nature of 
wind power. Many types of WECSs are being studied and a brief 
review of the technology is included to give background for choos- 
ing horizontal axis designs for this study. Cost estimates have been 
made for both large and small systems as required for input to the 
Strategic Environmental Assessment Simulation (SEAS) computer 
program. Material requirements, based on current generation 
WECSs, are discussed and a general discussion of environmental 
impacts associated with WECS deployment is presented. 


670 (SAND—78-0962(Vol.4)) Economic analysis of Darrieus 
vertical axis wind turbine systems for the generation of utility grid 
electrical power. Volume IV. Summary and analysis of the A.T. 
Kearney and Alcoa Laboratories point design economic studies. Sulli- 
van, W.N.; Nellums, R.O. (Sandia Labs., Albuquerque, NM (USA)). 
Aug 1979. Contract EY-76-C-04-0789. 252p. Dep. NTIS, PC A12/ 
MF AOI. 

The A.T. Kearney and Alcoa economic studies are two 
independent attempts to assess the installed costs of a series of six 
Darrieus vertical axis wind turbine designs. The designs cover a 
range of sizes with peak outputs from 10 to 1600 kW. All are 
designed to produce utility grid electrical power. Volume IV of this 
report summarizes, compares, and analyzes the results of these 
studies. The Kearney and Alcoa final reports are included in the 
Appendices. 
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TURBINE DESIGN AND OPERATION 


671 (DOE/NASA/20370—79/17) Some techniques for reduc- 
ing the tower shadow of the DOE/NASA Mod-0 wind turbine tower. 
Burley, R.R.; Savino, J.M.; Wagner, L.H.; Diedrich, J.H. (National 
Aeronautics and Space Administration, Cleveland, OH (USA). 
Lewis Research Center). Sep 1979. Contract EX-76-A-29-1004. 
127p. (NASA-TM—79202). Dep. NTIS, PC A07/MF AOl1. 

Detailed wind speed profile measurements were made in the 
wake of 1/25 scale models of the tower and in the wake of certain 
full-scale components to determine the magnitude of the speed 
reduction (tower shadow). Test results are presented for the follow- 
ing shadow abatement techniques: removal of diagonals, replace- 
ment of diagonals with simulated tension rods, replacement of dia- 
gonals and horizontals with round cross-section members, installa- 
tion of elliptical shapes on horizontal members, installation of airfoils 
on vertical members, application of surface roughness to vertical 
members. All techniques offered some reduction in tower shadow at 
all wind directions. Small diameter tension rods employed as wind 
tower diagonals resulted in the greatest increase in tower wake 
velocity, up to approximately 90% of the free stream value. The 
tower shadow abatement gained from the installation of tension rods, 
ellipses, weather-vaning airfoils, and/or surface roughness must be 
further evaluated on a case-by-case basis for their structural charac- 
teristics and cost-effectiveness. 


ERA VOL. 5, NO. 1 


672 (DOE/ERA—0056-2) National Power Grid Study. 
Volume II. Technical study reports. (Department of Energy, Wash- 
ington, DC (USA). Economic Regulatory Administration). Sep 
1979. 473p. Dep. NTIS, PC A20/MF AO1. 

A separate abstract was prepared for each of 14 chapters of 
study. Also, there are two appendices. Appendix A, Evolution of 
Interconnected Power Systems, includes additional information with 
sections entitled: Growth of Systems; The Impact of World War I; 
The Modern Interconnected System; The Federal Government 
(1930 to 1940); and The Integrated System. Appendix B, Invited 
Discussions, contains additional statements by representatives from 
the American Public Power Association, Consumer Congress of 
Virginia, Edison Electric Institute, Institute of Electrical and Elec- 
tronic Engineers, National Association of Regulatory Utility Com- 
missioners, National Electric Reliability Council, National Resources 
Defense Council, and National Rural Electric Cooperative Associ- 
ation. (MCW) 


673 (DOE/ERA—0056-2, pp 1-12) National Power Grid 
study: an introduction. Sep 1979. 

In National Power Grid Study. Volume II. Technical study 
reports. 

The objectives and scope of the National Power Grid Study 
are defined and previous studies for related issues are reviewed. In 
the definition of a National Power Grid both the existing system and 
several proposals for change are included. The more-difficult issues 
associated with these proposals are, who participates in decisions, 
who pays for them, and who benefits by them. Opportunities are 
sought for coordinated consumer, industry, state, and Federal action 
to achieve greater economy, reliability, and energy conservation. 15 
references. 


674 (DOE/ERA—0056-2, pp 13-37) US Electric Power Grid 
concepts: the existing system and proposed concepts for improvements 
to bulk power supply. Sep 1979. 

In National Power Grid Study. Volume II. Technical study 
reports. 

Over the years, numerous proposals have been put forth to 
change the nature of ownership, financing, competition, planning or 
operation of the US grid system. Generally speaking, the proposed 
concepts attempt to bring improvements to rate structures efficien- 
cies, financing, system reliability, and competition. The specific 
concepts reviewed include the existing bulk-power supply system 
increased coordination in the planning and operations of existing 
interconnected power systems, and radical departures from the 
present system including consideration of regional bulk-power 
supply corporations, vertical divestiture, and the construction of 
high-voltage transmission links between different regions of the US. 
These concepts are described principally in terms of how they might 
affect the traditional functional activities presently carried out by 
electric power utilities. 18 references, 4 figures. 


675 (DOE/ERA—0056-2, pp 39-61) Issues facing the electric 
power industry: the environment for proposals to accelerate integration 
of bulk power supply. Sep 1979. 

In National Power Grid Study. Volume II. Technical study 
reports. 

Proposals for accelerating integration of bulk power supply 
must be examined against the changes that have occurred in the 
electric power industry. Beginning in the mid-1960s the process for 
assuring adequate bulk power supply has become increasingly uncer- 
tain and controversial. Although extensive interconnection of trans- 
mission and cooperation in planning and operation have taken place 
among utilities up to the present time, various impediments and 
conflicts inhibit further integration. Although some of the benefits of 
increased integration are susceptible to engineering analysis, many 
critical issues in achieving further integration are institutional and 
political. 21 references, 3 figures. 


676 (DOE/ERA—0056-2, pp 63-86) Economic impact of dif- 
ferent forms of electric utility ownership. Sep 1979. 

In National Power Grid Study. Volume II. Technical study 
reports. 

The economic impact of private, Federal, municipal, and 
cooperative ownership of electric utilities is investigated. It is initally 
assumed the utility systems operate equally efficiently and are other- 
wise identical except for certain parameters that depend directly on 
ownership. A standardized cost-of-service accounting framework is 
used to show that the specific form of ownership has no net 
economic impact. Any saving (costs) to ratepayers realized from a 
different form of utility ownership are compensated by losses (gains) 
to taxpayers and investors. If it is assumed that different ownership 
forms imply differences in organizational efficiency, then there will 
be a net economic advantage to the more-efficient ownership. Sensi- 
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tivity analyses are used to investigate the potential magnitude of this 
advantage. 22 references, 28 tables. 


677 (DOE/ERA—0056-2, pp 87-118) Assessment of the bene- 
fits of fully integrated planning and operation. Sep 1979. 

In National Power Grid Study. Volume II. Technical study 
reports. 

The benefits of capital and fuel savings resulting from fully 
integrated planning and operation are assessed for three regions: The 
Southeastern Reliability Council (SERC), the Rocky Mountain 
Power Area (RMPA) of the Western States Coordinating Council 
(WSCC), and the Southwest Power Pool (SWPP). The approach 
differs from previously reported studies in that a comparison was 
attempted by extending the type of detailed process modeling nor- 
mally confined to the utility level to the size of the regions consid- 
ered. Benefits were assessed by developing alternative generation 
plans using a dispatch-simulation linear-programming model and 
comparing the results against the current ten-year generation expan- 
sion and operating plans. The results indicate potential savings 
within SERC of the order of ten billion dollars of capital and one 
billion barrels of oil over a ten-year period due to the displacement 
of oil-fired generation within that region with nuclear- and coal- 
based generation. Only small savings were shown for RMPA and 
SWPP as a result of further integration. This is due to characteristics 
of the existing generation mix within these regions and the extent of 
interties currently in place. 26 references, 4 figures, 7 tables. 


678 (DOE/ERA—0056-2, pp 217-232) Evaluation of bulk- 
power-grid capability. Sep 1979. 

In National Power Grid Study. Volume II. Technical study 
reports. 

A selected evaluation is reported of the Southwest Power 
Pool bulk-power supply network by testing its performance as a 
single entity to withstand simultaneous circuit outages. The ap- 
proach taken was to use an automated contingency evaluation tech- 
nique which ranks system problems based on facility loading or 
voltage level, outage rates, and repair times. The work indicates that 
techniques similar to the one described here can be used to supple- 
ment the system planning engineer's analyses technique for the 
analyses of large, integrated transmission networks. 11 references, 1 
figure, 3 tables. 


679 (DOE/ERA—0056-2, pp 233-279) Planning and operating 
processes. Sep 1979. 

In National Power Grid Study. 
reports. 

Impediments to achieving the needed level of integration of 
planning and operations at the national, regional, power pool, and 
operating utility level are discussed. Impediments are discovered 
through exploring the planning and operating processes utilized at 
each level of the utility industry hierarchy through data collection 
and interview with representative entities. This chapter produces a 
description of the organization hierarchy, and the planning and 
Operations decision processes at each level of the hierarchy, a 
determination of the significant impediments to increased integra- 
tion, and suggested means of removing or minimizing such impedi- 
ments. 17 references, 8 figures, 1 table. 


680 (DOE/ERA—0056-2, pp 281-312) Joint utility projects: 
financial issues and impediments. Sep 1979. 

In National Power Grid Study. Volume II. Technical study 
reports. 

The financial issues, particularly the impediments, impacting 
joint projects are examined. The analysis is based on numerous 
interviews and an in-depth study of two joint projects. From the 
utility perspective, the positive and negative aspects of joint projects 
in relation to the financial/regulatory environment are discussed. 
Impediments specific to joint projects, that is, obstacles which arise 
as a result of multiple ownership are discussed. Finally, alternatives 
which might be applied to reduce the effects of impediments are 
suggested and joint projects are encouraged. 


681 (DOE/ERA—0056-2, pp 313-351) Governmental imped*- 
ments to electric system efficiency through integration. Sep 1°7y. 

In National Power Grid Study. Volume II. Technical study 
reports. 

Federal and state laws and regulatory practices which tend to 
impede development of electric generating and transmission facilities 
of optimum efficiency and economy, or to impede their efficient 
utilization once they are constructed are discussed. Drawing from 
case law, scholarly writing and industry publications, the chapter 
assesses impacts on system efficiency deriving from Federal and state 
economic regulation of utilities, Federal and state environmental 
regulation, state facility siting and certification laws, Federal and 
state water law, state taxation, eminent domain and municipal law, 
and other governmental activities which bear on the subject. Finally, 
the chapter addresses alternative methods for ameliorating some of 
the more significant problems identified. 218 references. 


Volume II. Technical study 
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S (DOE/ERA—0056-2, pp 373-390) Competition. Sep 
1979. 

In National Power Grid Study. Volume II. Technical study 
reports. 

How competition in the electric utility industry will be affect- 
ed as a result of Government actions designed to achieve the goals of 
economy, reliability, and conservation through increased coordina- 
tion is addressed. The provision of coordination services is analyzed 
in the context of a competitive process rather than as a matter of 
regulatory concern. The application of the antitrust laws is a feasible 
way of increasing access to coordination services, but limited direct 
Federal intervention may also be necessary. It is concluded that 
increased access to the coordination services market will not only 
lead to greater economy, reliability, and conservation, but also will 
enhance the competitive process in the industry. 39 references, 1 
table. 


POWER PLANTS AND POWER GENERATION 
REFER ALSO TO CITATION(S) 729 


683 Prospective use of power plants with regard to their fuel 
supply. Benken, H. (Nordwestdeutsche Kraftwerke A.G., Luebeck 
(Germany, F.R.). Betriebsdirektion Schleswig-Holstein). pp 13-23 of 
Aspekte der kuenftigen Stromversorgung in Norddeutschland. 
Taurit, R. (ed.). Muenchen, Germany, F.R.; Thiemig (1977). (In 
German) 

From Luebeck university days; Luebeck, F.R. Germany (14 
Jun 1976). 

In the supply area of the Nordwestdeutsche Kraftwerke AG 
(NWK) the utilization of fuel is being planned in accordance with 
the present energy programme of the Federal Government. A reduc- 
tion of the proportional consumption of natural gas and mineral oil is 
being faced by an increase in the share of nuclear energy with a 
nearly constant percentage for coal. The present utilization of power 
plant types is discussed in connection with additional buildings 
planned by the NWK. The objective is a supply of the electric grid 
by means of power plants based on a wide range of fuels in order to 
ensure the highest possible supply security. 


684 (ATR—78(7693-05)-1(Vol.2)) Small power systems study 
technical summary report. Volume II. Inventory of small generating 
units in U.S. utility systems. Sitney, L.R. (Aerospace Corp., El 
Segundo, CA (USA). Energy and Transportation Div.). 31 May 
1978. Contract EY-76-C-03-1101-002. 71p. Dep. NTIS, PC A04/MF 
AOl. 

Data identifying small (= 10 MW) power units in the United 
States are tabulated. The data are listed alphabetically by state and 
are reported sequentially for investor owned utilities, municipal 
utilities, and electrical cooperatives and other utility systems. For a 
given utility system, the generating units are divided into steam 
turbines, diesel generators and gas turbines. The number and size of 
generating units are listed. A summary tabulation of the number of 
generating units of each type and total generating capacity by state is 
presented 


685 Application of utility planning principles in establishing 
EPRI's R and D priorities. Esselman, W.H. (Electric Power Re- 
search Inst., Palo Alto, CA); Braun, C.; Colborn, H.W.; Rudasill, 
C.L. Jr. Proc. Am. Power Conf; 40: 1357-1364(1978). (CONF- 
780440—). 

From American power conference; Chicago, IL, USA (Apr 
1978). 

For the past several years the Electric Power Research 
Institute (EPRI) staff has been developing techniques to assess the 
value of alternative research and development (R and D) programs. 
Such evaluations must be consistent and easily interpreted. To 
accomplish this, electric utility planning methods, combined with 
realistic data, ere used to compare the relative values of the pro- 
posed R and D programs to the electric utility industry. EPRI uses 
the same general tools, methods, and principles that an individual 
utility would use when doing a similar internal assessment. Future 
uncertainties are dealt with explicitly. While formal statistical ap- 
proaches are not often used, ranges of reasonable values are devel- 
oped to give insight into the ranges of potential value. The planning 
principles believed to be of prime importance in establishing R and 
[ priorities are described, and examples are given of how these 
principles are applied. (LCL) 


686 Public adviser's guide to the proceeding on Potrero Unit 
No. 7. Sacramcnto, CA; California Energy Commission (1978). 31p. 
(NP—24143). 

The guide is intended to provide «1 in coductory explanation 
in outline form of certificat on proceedings on the proposed Petroro 
Uni No. 7 power plant. Tne guide is specitic to the re iew process 
for the Potrero proposal and will not be applicable t» other certifica 
tion proceedings, largely due to changes in the law and new commis- 
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sion regulations which will not be adopted until January 1979. The 
certification p:oceeding is the second phase of a two-phase process, 
the first phase of which, called the notice of intention, was complet- 
ed in March 1978. The guide is neither an official commission 
document nor an authoritative legal analysis of the review process. 
It was prepared by the public adviser’s office to assist the interested 
layperson with an overview of the certification process based upon 
the Warren-Alquist Act. 


COOLING AND HEAT TRANSFER EQUIPMENT AND 
SYSTEMS 


687 (K/CSD/INF—79/6) Cooling tower recirculation as in- 
fluenced by the local atmospheric flow field, a numerical model. 
Becker, B.R.; Frost, W. (Union Carbide Corp., Oak Ridge, TN 
(USA). Nuclear Div.). 1979. Contract W-7405-ENG-26. 35p. 
(CONF-791205—1). Dep. NTIS, PC A04/MF AO1. 

From ASME winter annual meeting; New York, NY, USA (2 
Dec 1979). 

Cooling tower performance is adversely affected by the recir- 
culation of stack effluent back into the tower intake louvers. A 
unique method of numerically modeling cooling tower plume recir- 
culation is described. The structure of the wake region behind the 
tower is resolved using the equations of hydrodynamics. The flow 
field within the tower is modeled as porous media flow. Interior and 
exterior flow fields are coupled by matching pressures and flow rates 
at the intake louvers. 


688 Brackish groundwater for power plant cooling in Califor- 
nia. Scott, V.H.; Scalmanini, J.C.; Popko, K.A. Sacramento, CA; 
California Energy Resources Conservation and Development Com- 
mission (1978). 116p. (NP—23928). University of California, Dept. of 
Land, Air and Water Resources, Davis, CA. 

An investigation which assessed the potential use of brackish 
groundwater in California as cooling water for thermal power plants 
is reported. Information is included on California groundwater re- 
sources; the occurrence of brackish groundwater basins; characteris- 
tics of these basins; technical, economic, legal, and environmental 
aspects of proposed use of brackish groundwater; how to confirm 
the groundwater supplies; and assessment of brackish groundwater 
near a Yuba Ccunty power plant site. (LCL) 


POWER CYCLES 
REFER ALSO TO CITATION(S) 419, 1198 


689 (COO—4536-8) Assessment of the role of organic Rankine 
cycle bottoming systems in small utilities. Final report. Steitz, P.; 
Mayo, G. (Burns and McDonnell Engineering Co., Kansas City, MO 
(USA)). Jul 1979. Contract EC-77-C-02-4536. 171p. Dep. NTIS, PC 
A08/MF AOl. 

The study involved an assessment of the role of organic 
Rankine cycle bottoming systems (ORCs) in small utilities, including 
an estimate of the size of the potential small electric utility market 
for ORCs. The purpose of the study was to help guide efforts 
associated with the development and commercialization of ORCs. 
The study results indicated that the primary factors affecting the 
economic competitiveness of ORCs with conventional power gen- 
eration equipment include the ORC capital cost and fuel prices. 
However factors, such as uncertainty over the availability of oil and 
gas and US government policy discouraging the use of these fuels by 
utilities for other than peaking duty, were found to be more impor- 
tant than economics as determinants of the potential penetration of 
ORCs into the small utility power generation market. Consideration 
of these factors lead to the conclusion that the potential makket for 
ORCs in small electric utilities is likely to be small. 


690 (NP—23926) Pacific Gas and Electric Company's notice 
of intention to seek certification for the combined cycle project. Final 
report. (California Energy Resources Conservation and Develop- 
ment Commission, Sacramento (USA)). Jan 1978. 208p. NTIS, PC 
A10/MF AO. 

The Committee recommends approval of Pacific Gas and 
Electric Company's (PG and E) Notice of Intention (NOI) for the 
combined cycle, but must frankly express serious doubts that the 
Applicant will be able to comply, during Application for Certifica- 
tion (AFC) proceedings, with air quality standards which comport 
with federal and state law. Evidence in the record shows that the 
project, with certain constraints, can meet the New Source Review 
Rule (NSR) of the Bay Area Air Pollution Control District 
(BAAPCD), which was the standard as of the date of filing. But the 
Committee chose to follow a more realistic investigation of the 
possibility of compliance with standards which would conform to 
the US Envionmental Protection Agency's (EPA) Interpretative 
Ruling of December, 1976. Only under a fortuitous set of regulations 
and events is it likely that compliance will be demonstrated. If the 
San Francisco Bay Area or if the vicinity of a proposed site is 
deemed not a non-attainment area for particulates, or if it is and 
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trade-offs can be obtained through very diligent efforts; if ambient 
CO standards are being met through futher reduction of automotive 
pollution; and finally if NO/sub x/ offsets can be obtained through 
retrofitting existing PG and E facilities - a difficult task according to 
all parties; if all of these conditions prevail, then PG and E might 
demonstrate compliance. The Committee notes that it is the Staff's 
opinion that some of these tasks will be extremely difficult if not 
impossible to accomplish. The Committee recommends that the 
Commission approve the NOI and allow PG and E to make the 
decision whether or not to pursue an AFC. But for its own planning 
purposes, the Commission would be unwise to count on this poject. 


691 Reliable combustion turbines for advanced power systems. 
Duncan, R.L.; Cooper, V.R. (Electric Power Research Inst., Palo 
Alto, CA). Proc. Am. Power Conf.; 40: 435-443(1978). (CONF- 
780440— 


From American power conference; Chicago, IL, USA (Apr 
1978). 

The need for research on gas turbines for combined-cycle 
power plants, and particularly for research emphasizing reliability 
assurance, is discussed, and EPRI’s activities in and plans for such 
research are described. (LCL) 


692 Adding waste heat boilers and a new 40-MW steam tur- 
bine-generator unit to a group of existing gas turbines. Benge, T.; 
Arnold, R. (Iowa-Illinois Gas and Electric Co., Davenport, IA). 
Proc. Am. Power Conf.; 40: 810-817(1978). (CONF-780440—). 

From American power conference; Chicago, IL, USA (Apr 
1978). 

Adding a heat recovery boiler and steam turbine to an exist- 
ing gas turbine power plant at Moline, IL, and the economic 
evaluation of the resulting combined-cycle power plant are dis- 
cussed. After one year of operation, it was concluded that a com- 
bined-cycle system can be retrofitted while other equipment is 
operating, if there is a reasonable amount of room and satisfactory 
field engineering; heat recovery boilers can be operated remotely 
with little additional equipment and trouble; and the cost per kilo- 
watt and heat rate of combined cycles are attractive enough to be 
considered for additional peaking or intermediate capacity. (LCL) 


693 Rational approach to the evaluation of advanced energy 
conversion and storage plants. Kaupang, B.M.; Marsh, W.D.; Moisan, 
R.W. (General Electric Co., Schenectady, NY). Proc. Am. Power 
Conf.; 40: 1365-1377(1978). (CONF-780440—). 

From American power conference; Chicago, IL, USA (Apr 
1978). 

Methods for evaluating advanced energy conversion and 
energy storage technologies in electric utility systems are discussed. 
These advanced energy conversion technologies include 
magnetohydrodynamics, fuel cells, fluidized-bed steam generators, 
combined-cycle coal-gasifiers, etc., using conventional fuels and the 
use of intermittent or uncontrolled primary energy sources such as 
solar energy, tides, and wind. The economic analysis and total 
system cost simulation methods required for evaluating these tech- 
nologies and examples of their use are described. (LCL) 


WASTE-FUELED SYSTEMS 


694 (DSD—115) Evaluation of locations for a 50-MW wood- 
fired power plant in northern Vermont. High, C. (Dartmouth Coll., 
Hanover, NH (USA). Thayer School of Engineering). Jul 1978. 
118p. Dartmouth College, Hanover, NH. 

The study examined 11 towns in Vermont for their suitability 
as locations for wood-fired power plants. The criteria used included: 
(1) wood supply; (2) transportation systems; (3) power marketing; (4) 
water source; (5) air quality; (6) other environmental factors; and (7) 
socio-economic conditions. (TFD) 


COMPONENTS 


REFER ALSO TO CITATION(S) 352, 691, 708, 709, 710, 711, 712, 
713, 714, 715, 716, 717, 783, 784, 1279 


695 (FE—1806-63) Development of high-temperature turbine 
subsystem technology to a technology readiness status. Phase [I. 
Quarterly report, January-March 1979. Caruvana, A. (General Elec- 
tric Co., Schenectady, NY (USA). Gas Turbine Div.). Apr 1979. 
Contract EX-76-C-01-1806. 173p. Dep. NTIS, PC A08/MF AOI. 

The objective of the DOE-HTTT (High Temperature Tur- 
bine Technology) program is to bring to technology readiness, over 
a six- to ten-year duration, a high-temperature turbine for use in a 
combined cycle, using coal-derived fuel at a firing temperature of 
2600°F with growth capability to 3000°F. The program has been 
divided into .hree phases: Phase I - Program and System Definition; 
Phase II - Technology Testing and Test Support Studies; and Phase 
III - Technology Readiness Verification Test Program. The work 
scope for the overall three phases of the DOE-HTTT program 
encompasses the design, development, manufacture, and test of a 
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GE-TRV turbine subsystem to be tested at a DOE facility. Phase I 
was completed and Phase II commenced on August 1, 1977. The 
objectives of Phase II are to: (1) perform component design and 
technology testing in critical areas; (2) perform system design and 
trade-off analyses in sufficient depth to support the component 
design and test tasks; and (3) update the Phase I combined cycle 
studies to evaluate the commercial viability of a GE-TRV turbine 
system. 


696 (FE—2291-32A) High Temperature Turbine Technology 
Program. Phase II. Technology Test and Support Studies. Technical 
progress report, April 1-June 30, 1978. (Curtiss-Wright Corp., Wood- 
Ridge, NJ (USA)). Aug 1978. Contract EX-76-C-01-2291. 150p. 
(CW-WR—76-02032A). Dep. NTIS, PC A07/MF AO1. 

Work performed on the High Temperature Turbine Technol- 
ozy Program, Phase II - Technology Test and Support Studies 
during the period from April 1, 1978 through June 30, 1978 is 
summarized. Objectives of the program elements as well as technical 
progress and problems during this third Phase II reporting period 
are presented. Planned progress during the next reporting period is 
also defined. Progress on preparation of test facilities and rigs is 
described. Testing of the LP engine combustor segment was com- 
pleted. Support Analysis for the TSTR combustor design is detailed. 
Preparation for Materials Testing advanced, with some mesh sam- 
ples being approved for final fabrication, prior to setup in the various 
rigs. 


697 EPRI/B and W fluidized-bed development facility: design 
verification. Bonk, D.L. (Babcock and Wilcox, Alliance, OH); 
Dowdy, T.E.; Lund, T.E. Proc. Am. Power Conf.; 40: 803-809(1978). 
(CONF-780440—). 

From American power conference; Chicago, IL, USA (Apr 
1978). 

The design, construction, instrumentation, controls, and initial 
operation of the fluidized-bed development facility at Alliance, Ohio, 
are discussed. (LCL) 


WASTE HEAT UTILIZATION 
REFER ALSO TO CITATION(S) 692, 1212, 1280 


ECONOMICS 
REFER ALSO TO CITATION(S) 831, 832 


698 (DOE/EIA—0075/1(79)) Cost and quality of fuels for 
electric utility plants. Monthly report for January 1979. (Department 
of Energy, Washington, DC (USA). Energy Information Adminis- 
tration). May 1979. 64p. Dep. NTIS, PC A04/MF AO1. 

Electric generating plants with a total combined capacity of 
25 MW or greater purchased fossil fuels equivalent to 1.4 quadrillion 
Btu's in January, of which 97.6% was for steam electric generation. 
Measured by their total heat content, fossil fuel purchases for steam- 
electric generation were down 3.5% from last month and up 64.4% 
from January 1978. The total coal deliveries during the month of 
January reached a level of 39.4 million tons, which was an increase 
of 24.2 million tons above shipment delivered during January 1978. 
Oil purchases for steam-electric generation reached 51.7 million 
barrels this month, a decrease of 1.5 million barrels below shipments 
delivered in January of last year. Gas deliveries to steam-electric 
units totaled 217.2 billion cubic feet (Bcf), up 2.4 Bcf from last year’s 
level. In January, the price of coal averaged 115.8 cents per million 
Btu, a 16.3% increase over the average price of a year ago. The 
average price of all oil delivered to steam plants was 231.8 cents per 
million Btu, an increase of 7.5% compared to January 1978. Steam 
gas prices continued to rise and averaged 150.2 cents per million Btu, 
an increase of 12.7% over the January 1978 level. 


699 (DOE/ERA—0056-2, pp 353-371) Financial/economic 
implications of $.1991. Sep 1979. 

In National Power Grid Study. Volume II. Technical study 
reports. 

This chapter analyzes the impacts of strengthening our bulk 
power system (generation and/or transmission) on future electric 
utility structures, and the financial/economic implications for inves- 
tors, customers, and communities. The analysis is based on the 
examination of various degrees of government intervention neces- 
sary to meet perceived national, regional, or local needs which 
cannot or will not be met by either individual or coordinated 
utilities. Constraints that impede better coordination amongst utilities 
are cited and ways of alleviating their impact are developed where 
possible. 


700 (DOE/TIC—10135) Annual report, 1977-1978. (Alaska 
Power Administration, Juneau (USA)). Jun 1979. 41p. Dep. NTIS, 
PC A03/MF AOI. 

The FY 1977 and 1978 Annual Report of the Alaska Power 
Administration summarizes progress in power operations, mainte- 
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nance, and marketing and in investigations of future water and 
power development pro; . Financial statements for the Federal 

Alaska power program for the FY 76 Transition Quarter, FY 1977, 
and FY 1978 are included. Specifically, information on the Eklutna 
and Snettisham Projects is presented. (MCW) 


FUELS 
REFER ALSO TO CITATION(S) 407, 1199, 1200 


701 (DOE/ERA—0056-2, pp 119-151) Coal-by-wire. Sep 


1979. 

In National Power Grid Study. Volume II. Technical study 
reports. 

The application of the coal-by-wire concept using mine- 
mouth generation and coal reserves in the Powder River Basin is 
examined. The study includes identification of base-load capacity 
requirements for six load regions in the West Central and East 
Central portions of the country for the years 1987 to 1997. The 
approach used in the study is to formulate alternate plans on a broad 
scale to obtain the benefits offered by economics of scale. The 
alternate plans are (1) (coal-by-wire) mine-mouth base-load genera- 
tion and (2) local generation. The mine-mouth generation plan may 
offer a 15% cost advantage over the local generation plan. The 
accumulated present worth of this cost difference over 50 years is 
estimated to be on the order of 17.0 billion dollars. The realization of 
the advantage of this reduced cost is contingent upon the resolution 
of several major uncertainties, which include: environmental require- 
ments for generation in the Powder River Basin; establishement of 
equivalent reliability levels for mine-mouth generation and transmis- 
sion compared to local generation and local transmission; availability 
of water; ability to obtain right-of-way for new transmission circuits; 
and determination of design criteria based on system dynamic per- 
formance requirements. 27 references, 8 figures, 16 tables. 


ENVIRONMENTAL ASPECTS 


702 (EPRI-FP—1109-SR, pp 18.1-18.25) Research and devel- 
opment on NO/sub x/ removal in Japan results of EPDC's research 
and development of the DeNO/sub x/ process. Nakabayashi, Y. 
(Electric Power Development Co., Ltd., Tokyo, Japan). Jul 1979. 

In Proceedings: second NO/sub x/ control technology semi- 
nar. 

Because the NO/sub x/ reduction effect of the deNO/sub x/ 
process is far greater than that achievable by improvement of 
combustion, a solective catalytic reduction (SCR) process has been 
developed, and its installation on a heavy oil fired power plant and 
an LNG fired power plant is reported. Commercial application of 
SCR to coal fired power plants has been considered difficult, since 
deterioration of catalyst is greater due to dust and SO/sub x/ 
compared to other fuel. Therefore research and development is 
being conducted with cooperation of leading deNO/sub x/ process 
manufacturers in Japan. Prospects for building the commercial 
deNO/sub x/ process for low dust flue gas are good. Also EPDC 
has obtained various important data necessary for designing the 
commercial deNO/sub x/ process for high dust flue gas. As to 
commercialization of a complete deNO/sub x/ process, not only 
development of a suitable catalyst but also the solution of problems 
caused to downstream equipment by ammonia carryover have been 
critical from the standpoint of establishing integrated system engi- 
neering. EPDC has not almost achieved prospective technologies 
through tests and research. A description is given of the research 
and development of SCR for coal-fired power plants and the devel- 
opment of peripheral technology. The coal-fired power plant of the 
future is also discussed. The report was prepared basically from the 
standpoint of pure technology; optium and economical processes are 
matters for future study. 


703 (EPRI-FP—1109-SR, pp 19.1-19.11) Applications of the 
Exxon thermal DeNO/sub x/ process. Lyon, R.K. (Exxon Research 
and Engineering Co., Linden, NJ); Varga, G.M. Jr.; Ruterbories, 
B.H.; Tomsho, M.; Muzio, L.J.; Robinson, J.M. (KUB, Inc., Tuston, 
CA). Jul 1979. 

In Proceedings: second NO/sub x/ control technology semi- 
nar. 


The general nature of the Thermal DeNO/sub x/ process is 
reviewed, and results from application of the process to commercial 
gas and oil fired units are described. The process is based on a newly 
discovered homogeneous gas phase reaction, the selective reduction 
of NO by NHs. An engineering design study of the effectiveness of 
the process for various types of coal fired boilers was carried out, 
and the results of this study are presented. 


THERMAL EFFLUENTS 
REFER ALSO TO CITATION(S) 1780 
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NOXIOUS GAS AND PARTICULATE ABATEMENT AND 
CONTROL 


REFER ALSO TO CITATION(S) 40, 690, 1764, 1765, 1958 


704 (CONF-790740—2) Ion current densities produced by en- 
ergetic electrons in electrostatic precipitator geometries. Finney, 
W.C.; Thanh, L.C.; Davis, R.H. (Florida State Univ., Tallahassee 
(USA). Dept. of Physics). 1979. Contract ET-78-S-01-3199. 7p. Dep. 
NTIS, PC A02/MF AOl1. 

From 2. symposium on transfer and utilization of particulate 
control technology; Denver, CO, USA (23 Jul 1979). 

A new laboratory test system for electron beam ionization in 
electrostatic precipitator geometries has been constructed to measure 
ion current densities as a function of voltage differences for clean 
(bare) plate conditions. The new system incorporates improved 
electrodes, which withstand a driving voltage of *~ 55 kV, a factor 
of 5 increase over the previous test system. A 3 MeV Van de Graaff 
accelerator produced ionizing electron beams of 1.2 and 2 MeV and 
currents of 10.5 and 21 yA in place of corona wire ionization. 
Current densities of up to 130 mA/m? were measured before break- 
down between the plates, and no current saturation was observed. A 
comparison of I-V curves and sparkover voltages for various beam 
energies, currents, and collimation are discussed and the need for 
measurements with good beam geometry is reviewed. 


705 (CONF-790972—1) Effects of back corona discharge on 
ion current density in electron beam precipitators. Thanh, L.C.; 
Finney, W.C.; Davis, R.H. (Florida State Univ., Tallahassee (USA). 
Dept. of Physics). 1979. Contract ET-78-S-01-3199. 6p. Dep. NTIS, 
PC A02/MF AOI. 

From Industrial Application Society meeting; Cleveland, OH, 
USA (30 Sep 1979). 

Ion current densities have been measured as a function of 
voltage differences between the plates of a new laboratory scale 
electrostatic precipitator test system for both clean and simulated 
dirty collecting plates at normal atmospheric temperature and pres- 
sure. The power supplies of the new system provide voltage differ- 
ences of up to 100 kV which extends the range of the preliminary 
work by a factor of 5. Large current densities (~ 100 mA/m?) have 
been measured before breakdown between bare (clean) plates and no 
current saturation was observed for ionizing electron beams of 1 or 2 
MeV and currents of ~ 10 wA. The results will be discussed in 
conjunction with the effects of bipolar back discharge on the ion 
current density verses voltage curves. 


706 (EPRI-FP—1109-SR) Proceedings: second NO/sub x/ 
control technology seminar. Cichanowicz, J.E. (ed.). (Electric Power 
Research Inst., Palo Alto, CA (USA)). Jul 1979. 552p. Dep. NTIS, 
PC A24/MF AOI. 

Twenty-three papers were presented at the meeting. A sepa- 
rate abstract was prepared for each paper. (LCL) 


707 (EPRI-FP—1109-SR, pp 1.1-1.26) Utility boiler NO/sub 
x/ emission characterization. Mason, H.B.; Salvesen, K.G.; Shimizu, 
A.B.; Concion, N. (Acurex Corp., Mountain View, CA). Jul 1979. 

In Proceedings: second NO/sub x/ control technology semi- 
nar. 

Emissions of oxides are estimated by source, fuel, and geo- 
graphical regions for a 1974 case, and projected to the year 2000 for 
two energy scenarios and three emission standards scenarios. Total 
manmade NO/sub x/ emissions in the year 1974 were 23.8 million 
tons, of which 55.5 percent were due to stationary sources. Utility 
boilers accounted for 48.3 percent of the stationary emissions, with 
65.6 percent of utility emissions due to coal firing, 14.6 percent to oil 
firing and 19.8 percent to gas firing. Emission projections are uncer- 
tain, but do show stationary sources generating a larger proportion 
of the nationwide emission loading. Utility boilers remain the largest 
sector and show the greatest emission growth to the year 2000. The 
advanced emission controls discussed at this symposium show high 
potential for offsetting much of the emission growth. 


708 (EPRI-FP—1109-SR, pp 5.1-5.28) Role of tangential 
firing and fuel properties in attaining low NO/sub x/ operation for 
coal-fired steam generation. Marshall, J.J.; Selker, A.P.;. (Combustion 
Engineering, Inc., Windsor, CT). Jul 1979. 

In Proceedings: second NO/sub x/ control technology semi- 
nar. 

Different firing systems are used by the various manufacturers 
of steam generators. The tangential firing concept district to Com- 
bustion Engineering provides a combustion system that is intrinsical- 
ly low in NO/sub «/ production. Additionally, overfire air operation 
has proven to be a successful and practical supplementary control 
for limiting NO/sub x/ formation on coal-fired steam generators. 
Although confident that the tangential firing system represents the 
best demonstrated technology for insuring low NO/sub x/ emission 
levels, C-E is pursuing further research to yield a greater insight into 
the mechanisms of NO/sub x/ formation during coal firing. NO/sub 
x/ emission data from a number of tangentially fired steam gener- 
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ators is presented to illustrate the NO/sub x/ emission levels that can 
be expected and the reductions that can be achieved through modifi- 
cations to operating procedures. In addition to this field data, a 
discussion of the research and engineering investigation being con- 
ducted by Combustion Engineering is given. 


709 (EPRI-FP—1109-SR, pp 6.1-6.9) Design and operation of 
coal-fired turbo furnaces for NO/sub x/ control. Rawdon, A.H.; 
Lisankas, R.A.; Zone, F.J. (Riley Stoker Corp., Worcester, MA). Jul 
1979. 

In Proceedings: second NO/sub x/ control technology semi- 
nar. 

A parametric analysis performed on NO/sub x/ test data from 
four (4) coal fired dry bottom Turbo Furnaces is discussed. Total 
NO/sub x/ emissions are found to be strongly dependent on stoi- 
chiometry and secondary air mixing patterns. Converseley, NO/sub 
x/ emissions for this data sample appear to be only weakly depend- 
ent on the fuel nitrogen content. Several differeat coal types are 
included in the evaluation. NO/sub x/ correlation functions are also 
presented for selected burner secondary air vane positions. An 
optimum vane setting is identified which alters the air/fuel mixing 
pattern and reduces NO/sub x/ emissions. 


710 (EPRI-FP—1109-SR, pp 7.1-7.17) Experience in reducing 
NO/sub x/ emissions on operating steam generators. Vatsky, J. 
(Foster Wheeler Energy Corp., Livingston, NJ). Jul 1979. 

In Proceedings: second NO/sub x/ control technology semi- 
nar. 

Foster Wheeler Energy Corporation has been developing low 
NO/sub x/ emissions techniques for coal firing. These techniques 
include burner modifications, stages combustion with overfire air- 
ports, and the use of a low NO/sub x/ dual register burner. Both 
NSPS and pre-NSPS steam generators, ranging from a 125,000 lbs/ 
hr industrial unit to typical opposed- and single-wall-fired utility 
units, have been demonstrated to operate within existing NSPS 
regulations with these techniques, either individually or in combina- 
tion. Operating experience has demonstrated that NO/sub x/ emis- 
sions can be successfully controlled by proper boiler and firing 
system design. 


711 (EPRI-FP—1109-SR, pp 8.1-8.22) Pulverized coal firing 
NO/sub x/ control. Barsin, J.A. (Babcock and Wilcox Co., Barber- 
ton, OH). Jul 1979. 

In Proceedings: second NO/sub x/ control technology semi- 
nar. 

Federal standards have established maximum allowable emis- 
sion levels for gaseous pollutants from stationary combustion sources 
firing fossil fuels. Proposed New Source Performance Standards 
issued for comment have established even stricter emission levels 
and it is anticipated that these will soon be law. The maximum 
allowable emission level for oxides of nitrogen is lower than levels 
achievable by a higher turbulence diffusion flame burner/furnace 
system. A new combustion system was developed by Babcock and 
Wilcox to meet existing federal NO/sub x/ standards. Field tests of 
this new system indicate it will also meet the proposed regulation. 
Since 1976 much information has been collected concerning actual 
NO/sub x/ emissions from pulverized coal fired power plants 
equipped with the B and W Dual Register Burner/Compartmented 
Windbox/Furnace System on both bituminous and subbituminous 
coals. These field results from actual units have demonstrated NO/ 
sub x/ emissons 40 to 60% lower than NO/sub x/ emissions obtained 
from units utilizing no NO/sub x/ control technology. All units 
tested were fitted with post-1971 Clean Air Act NO/sub x/ controls 
and are in compliance with existing federal NO/sub x/ limits of 0.7 
lb NO2/10® Btu input and have demonstrated carbon utilization at 
levels comparable to those obtained with a high turbulence circular 
burner/furnace system. 


712 (EPRI-FP—1109-SR, pp 9.1-9.27) Nitric oxide controls 
for coal fired utility boilers from an applications viewpoint. Thomp- 
son, R.E. (KVB, Inc., Tustin, CA). Jul 1979. 

In Proceedings: second NO/sub x/ control technology semi- 
nar. 

An assessment of nitric oxide (NO) control technology in coal 
fired utility boilers using the results of many EPA and EPRI- 
sponsored studies is presented. The emphasis is from the applications 
viewpoint and is intended primarily for the utility user who is 
interested in control options, general guidelines for estimating NO 
reduction potential, and operational considerations in implementing 
low NO combustion modifications. Test data are presented compar- 
ing the effectiveness of low excess air operation, staged combustion 
with burners out of service or overfire air pots, flue gas recircula- 
tion, and some combined operating modes. Comparisions are made 
for single face-fired, horizontally opposed, and tangentially fired 
units. It is concluded that the proper implementation and long term 
application of low NO combustion modifications require careful 
attention to all aspects of the boilers’ fuel and combustion air 
systems. A check list and review of critical design and maintenance 
factors important in NO control are presented. 
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713 (EPRI-FP—1109-SR, pp 10.1-10.31) Status of EPA's 
coal-fired utility boiler field test for controlling air pollutant 
emissions. Hall, R.E.; Lachapelle, D.G. (Environmental Protection 
Agency, Research Triangle Park, NC). Jul 1979. 

In Proceedings: second NO/sub x/ control technology semi- 
nar. 

The US Environmental Protection Agency and its predeces- 
sor organizations have sponsored a variety of field tests and related 
studies during the past 10 years to determine the effect of combus- 
tion modification techniques on combustion-related emissions, with 
an emphasis on oxides of nitrogen (NO/sub x/). These tests have 
shown that a combination of staged combustion and low excess air 
firing is a cost-effective means of controlling NO/sub x/ from gas-, 
oil-, and coal-fired utility boilers. No/sub x/ reductions averaging 
40% have been obtained on pulverized coal-fired utility boilers 
without significant adverse side effects on other emissions, boiler 
efficiency, or boiler slagging or fouling. The effect on furnace 
tubewall corrosion rates is unresolved, but ongoing EPA-sponsored 
tests are expected to provide a definitive answer in the near future. 


714 (EPRI-FP—1109-SR, pp 11.1-11.10) Arizona public serv- 
ice company’s burner modifications for NO/sub x/ control at the four 
corners power plant. Travis, S.R.; Kerho, S.E.; Larsen, L.L.; Breen, 
B.P. Jul 1979. 

In Proceedings: second NO/sub x/ control technology semi- 
nar. 

Arizona Public Service Company’s NO Spoiler Burner Modi- 
fication Program for achieving compliance with stringent New 
Mexico NO/sub x/ emissions regulations. These regulations require 
that existing coal-fired boilers be retrofitted to achieve NO/sub x/ 
emissions levels of 0.7 Ib NO/sub x/ per million BTU as measured 
by EPA method 7. By means of NO/sub x/ spoilers, it has been 
found possible to reduce NO/sub x/ emissions by about 45% on 
Units 1 and 2 to achieve the regulation NO/sub x/ limits. However, 
NO/sub x/ reductions could not be achieved with NO/sub x/ 
spoilers on Unit 3 due to the secondary air register and burner 
configuration. 


715 (EPRI-FP—1109-SR, pp 12.1-12.20) NO/sub x/ emis- 
sions characteristics of down-fired, sequential air addition furnaces. 
Cichanowicz, J.E. (Electric Power Research Inst., Palo Alto, CA); 
McElroy, M.W.; Muzio, L.J.; Sonnichsen, T.W.; Shiomoto, G.H. Jul 
1979. 


In Proceedings: second NO/sub x/ control technology semi- 
nar. 

EPRI is currently evaluating the feasibility of utilizing arch- 
firing as a viable design approach for modern pulverized coal-fired 
steam generators. This program consists of a study of steam gener- 
ator performance, an economic and reliability analysis, and field tests 
to characterize NO/sub x/ emisions. Limited test data from an initial 
series of field tests on four 80 MW bituminous-fired units indicate 
NO/sub x/ emissions of approximately the same magnitude as from 
modern units designed to meet the New Source Performance Stand- 
ards. Emissions are not strongly dependent on the overall excess air 
level. 


716 (EPRI-FP—1109-SR, pp 13.1-13.23) Primary combustion 
furnace system: an advanced low-NO/sub x/ concept for pulverized 
coal combustion. Johnson, S.A. (Babcock and Wilcox Co., Alliance, 
OH); Cioffi, P.L.; Sommer, T.M.; McElroy, M.W. Jul 1979. 

In Proceedings: second NO/sub x/ control technology semi- 
nar. 

The initial process development of an advanced two-stage 
combustion system to minimize NO/sub x/ emissions from coal-fired 
boilers has been completed. This system consists of two physically 
isolated combustion zones designed to maintain high combustion 
efficiency while overcoming the fuel nitrogen conversion problem 
which limits the effectiveness of conventional NO/sub x/ combus- 
tion control approaches. The fuel-rich first-stage flame is established 
in a water-cooled chamber termed the Primary Combustion Furnace 
(PCF). The products exiting the first stage then enter a second 
furnace where they mix with the second-stage air necessary to 
complete combustion. Testing of this combustion system was per- 
formed on a 4 million Btu/hr scale to define and quantify critical 
process parameters and to provide information for future scale up. 
These tests indicate that NO forms very early in the first stage, in 
amounts depending on the local gas-phase stoichiometry. After the 
first-stage combustion air is depleted, NO begins to decompose by an 
undetermined reaction or reactions which appear to be first order 
with respect to NO. Surprisingly, the final NO emission following 
second-stage combustion is only slightly dependent upon the NO 
concentration at the exit of the first stage.On this small scale for a 
variety of coal types. The results indicate the desirability of operat- 
ing the second-stage flame front at temperatures below those ordi- 
narily occurring in the radiant sections of a utility boiler. 


717 (EPRI-FP—1109-SR, pp 14.1-14.37) EPA program to de- 
velop advanced conventional coal combustion methods. Martin, G.B.; 
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Lachapelle, D.G. (Environmental Protection Agency, Research Tri- 
angle Park, NC). Jul 1979. 

In Proceedings: second NO/sub x/ control tech-ology semi- 
nar. 

Projected increased use of coal for industrial and utility steam 
generation will result in a significant increase in pollutant emissions 
unless more effective control technology is developed and imple- 
mented. There are three general approaches to use of coal in 
conventional combustion equipment: direct combustion as a solid; 
conversion to synthetic liquids; and conversion to low or medium 
Btu gas. The ultimate choice of technology for a given application 
will depend on a number of factors: pollutant emission control; 
technical feasibility; economics; and energy efficiency. Additional 
information is required on all of these factors before the optimum 
approach can be selected. The primary concern in the EPA technol- 
ogy development program is emission control, although factors 2 to 
4 are also being strongly considered. One aspect of that program, 
that is, the development of advanced conventional combustion sys- 
tems for control of NO/sub x/ and other pollutants, is described. 
The results of the program for coal and coal-derived fuels are 
discussed. For direct combustion of pulverized coal a distributed 
mixing burner has been developed and fired at up to 33 thermal MW 
in an experimental facility. NO/sub x/ emissions below 86 ng/J were 
achieved over a wide range of operating conditions. Several coal- 
and shale-derived liquid fuels were tested in a small-scale facility and 
show a correlation of fuel NO/sub x/ to fuel nitrogen content that is 
similar to conventional oils under fuel-lean conditions.Staged com- 
bustion and distributed mixing burner evaluations, which are in 
progress, are briefly described. A bench-scale evaluation of the 
effects of fuel composition and combustor design on emissions from 
low Btu gas combustion is described. NHs and hydrocarbon content 
of the fuel is shown to have the most sigaificant effect on NO/sub x/ 
emissions, and the reactor design strongly influenced emissions from 
a given fuel. 


718 (EPRI-FP—1109-SR, pp 15.1-15.32) Status of EPA's 
NO/sub x/ flue gas treatment program. Mobley, J.D. (Environmental 
Protection Agency, Research Triangle Park, NC). Jul 1979. 

In Proceedings: second NO/sub x/ control technology semi- 
nar. 

The program to further the advancement of NO/sub x/ 
control by flue gas treatment technology is discussed. The program 
consists of technology of assessment and control strategy studies in 
conjunction with small scale experimental projects. These activities 
have shown that 90% reduction of NO/sub x/ emissions by selective 
catalytic reduction with ammonia has been commercially demon- 
strated on gas- and oil-fired sources in Japan, and that such processes 
are ready for test application on coal-fired sources. Based on the 
experience in Japan, successful application of the technology in the 
United States can be expected. Further, recent assessments indicate 
that 90% controls of both NO/sub x/ and SO/sub x/ emissions by 
dry simultaneous control techniques warrants further investigation. 
However, wet simultaneous NO/sub x//SO/sub x/ removal process- 
es are not currently attractive. The need for highly efficient NO/sub 
x/ control in the United States is assessed, and it is concluded that, 
although the nationwide need for flue gas treatment technology has 
not been established, certain regions will probably require applica- 
tion of the technology in the future. 


719 (EPRI-FP—1109-SR, pp 16.1-16.5) Utility perspective of 
postcombustion NO/sub x/ control. Teixeira, D.P. (Electric Power 
Research Inst., Palo Alto, CA). Jul 1979. 

In Proceedings: second NO/sub x/ control technology semi- 
nar. 

Practical issues that must be dealt with in applying postcom- 
bustion NO/sub x/ control devices to utility power plants are 
outlined. The discussion is limited to ammonia base catalytic and 
noncatalytic technologies. It is worth noting that significant differ- 
ences between physical and chemical characteristics of coal-and oil- 
fired fly ash make it difficult to compare the two directly. Issues 
such as quantity and stickiness of the fly ash and size distribution are 
but a few of the important parameters that must be considered. 
(JGB) 


720 (EPRI-FP—1109-SR, pp 17.1-17.14) EPRI's program in 
the postcombustion NO/sub x/ control area. Shah, N.D. (Electric 
Power Research Inst., Palo Alto, CA). Jul 1979. 

In Proceedings: second NO/sub x/ control technology semi- 
nar. 

Current efforts in the postcombustion NO/sub x/ control area 
are directed primarily at understanding the reliability, performance, 
and cost implications of alternative technologies as applied to coal- 
fired power plants. Post combustion processes discussed include wet 
SO.2/NO/sub x/ scrubbing and dry selective catalytic and noncataly- 
tic reduction using ammonia. Although dry processes appear more 
promising at the outset than wet processes, a number of unresolvec 
development issues must be solved. These issues will probably 
significantly impact the cost as well as the reliability of power plant 
operations. 
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721 (EPRI-FP—1109-SR, pp 20.1-20.20) Some experiences of 
NO/sub x/ removal in pilot plants and utility boilers. Kuroda, H. 
(Kure Works of Babcock Hitachi, Hiroshima, Japan); Nakajima, F. 
Jul 1979. 

In Proceedings: second NO/sub x/ control technology semi- 
nar. 

The Hitachi DeNO/sub x/ is a dry catalytic process. Hun- 
dreds of screening tests and bench tests were conducted in the 
laboratory and in more than fifteen pilot plants in the field. Fifteen 
orders have been received for the system for commercial plants, 
including ten oil-fired, three gas-fired, one coal-fired and one electric 
furnace. Eleven of these are already operating satisfactorily, includ- 
ing two 700 MW plants, the largest plants in the world. Some of the 
experiences with pilot and oo are related, and an 
example is given of the design of the DeNO/sub x/ system for a 600 
MW coal-fired utility boiler. 


722 (EPRI-FP—1109-SR, pp 21.1-21.13) Characteristics of 
cylindrical DeNO/sub x/ catalysts for a coal-fired boiler. Nakabaya- 
shi, Y. (Electric Power one ov Co., Japan); Niwa, S. Jul 1979. 

In Proceedings: second NO/sub x/ control technology semi- 
nar. 

Results of an evaluaton of the effectiveness of cylindrical 
DeNO/sub x/ catalyst in reducing emissions of NO/sub x/ from a 
coal-fired boiler are reported. The plugging of the catalyst layer and 
deactivation of the catalyst that occurs owing to dust accumulation 
are described. The test were carried out on high and low concentra- 
tion gases, which were taken from the ducts located before and after 
the electrostatic precipitator. Results indicate that catalyst activity 
does not change with time except in the initial period, and the 
plugging of the catalyst layer does not occur. It seems to be valid to 
consider that the DeNO/sub x/ process has reached a practical stage 
of development for general usage. A description is also given of a 
case of the selective catalytic reduction (SCR) method using NHs 
and the V2Os - TiO: cylindrical catalyst. The foregoing is in relation 
to the SCR method as developed for use with a coal-fired boiler. 
The catalyst pile arrangement was developed with the intention of 
making the most of catalyst effectiveness. 


723 (EPRI-FP—1109-SR, pp 22.1-22.14) Hitachi-Zosen 
DeNO/sub x/ Process for fossil fuel-fired boilers. Saleem, A. (Che- 
mico Air Pollution Control Corp., New York, NY); Galgano, M.; 
Inaba, S. Jul 1979. 

In Proceedings: second NO/sub x/ control technology semi- 
nar. 

Stringent regulations for nitrogen oxide emission control have 
brought into focus the need for denitrification of flue gases from 
fossil fuel-fired boilers. The Hitachi-Zosen DeNo/sub x/ Process has 
been modified for application to large utility boilers. An in-depth 
discussion of the process along with economic projections for a 500 
MW coal-fired boiler is presented. 


724 (EPRI-FP—1109-SR, pp 23.1-23.13) Shell Flue Gas 
Treating proce ‘s for the reduction of nitrogen and sulfur oxides. Nooy, 
F.M.; Pohlenz, J.B. (UOP Inc., Des Plaines, IL). Jul 1979. 

In Proceedings: second NO/sub x/ control technology semi- 
nar. 

The Shell Flue Gas Treating (SFGT) process employs cata- 
lysts for the selective reduction of NO/sub x/ with NHs, an acceptor 
for the chemisorption of SO/sub x/, and in the special situation 
wherein the catalyst and acceptor can be the same, simultaneous 
NO/sub x/ and SO/sub x/ reduction is achieved. This system 
utilizes a parallel-passage, fixed-bed reactor which functions effec- 
tively with flue gas containing high loadings of fly ash. Process and 
design considerations are described for each application. 


725 Lime data book: a guide to purchasing lime slurry flue gas 
desulfurization systems. Morasky, T.M. (Electric Power Research 
Inst., Palo Alto, CA); Klier, R.P. Proc. Am. Power Conf.; 40: 611- 
617(1978). (CONF-780440—). 
“ From American power conference; Chicago, IL, USA (Apr 
1978). 

The Lime Data Book, whose preparation is jointly funded by 
EPA and EPRI, has the purpose of aiding engineers involved in the 
design of lime-based flue gas desulfurization (FGD) systems and 
those involved in preparing bid specifications and evaluations for 
such FGD systems, so that the system chosen by a utility will be 
reliable, efficient, and have reasonable maintenance costs. The ar- 
rangement of the data book and contents in each section are summa- 
rized. (LCL) 


POWER TRANSMISSION AND DISTRIBUTION 
REFER ALSO TO CITATION(S) 1193 


726 (DOE/ERA—0056-2, pp 153-180) Diversity utilization. 
Sep i979. 


ERA VOL. 5, NO. 1 


In National Power Grid Study. Volume II. Technical study 
reports. 
= The capability of transmission systems of 1986 to make full 
use of seasonal load diversity in the United States and parts of 
Canada is assessed in this chapter. Load forecasts are reviewed, also, 
projections of growth of transmission facilities, utility plans for use 
of seasonal diversity, and previous studies of the feasibility of a 
national power grid or of additional bulk power interties for diversi- 
ty exchange. Potential unused seasonal diversity is identified, and the 
additional transmission facilities that would be required for its use 
are described. 11 references, 10 figures, 5 tables. 


727 (DOE/ERA—0056-2, pp 181-216) Emergency transfers. 
Sep 1979. 
y In National Power Grid Study. Volume II. Technical study 
reports. 

An analysis of the capability of the US transmission system of 
1986 to transfer power to network loads during emergency genera- 
tion shortages is given. Four scenarios were selected for the eastern 
network in which large amounts of generating capacity were un- 
available; and the effect on transmission system line loadings and 
voltages was computed. The maximum power that could be trans- 
ferred from the common border of the eastern and western networks 
into the respective networks was also computed. The results indicate 
the relative strength of the system planned. 41 references, 22 figures, 
2 tables. 


728 (DOE/ET—2061-2) Study to investigate the basic switch- 
ing impulse insulation level requirements for a 1200 kV CGIT cable 
system. Pfleiderer, R. (Department of Energy, Washington, DC 
(USA). Div. of Electric Energy Systems). Jul 1979. Contract EX-76- 
C-01-2061. 190p. Dep. NTIS, PC A09/MF AO1. 

A study was performed to determine the switching surge 
voltages a prototype 1200 kV CGIT cable may be exposed to under 
service conditions. The results of this study were used to establish 
the system’s basic switching impulse insulation level requirements. 
An investigation was made of a suitable CGIT model to be em- 
ployed for use on the Westinghouse transient network analyzer. The 
model chosen was applicable for the cable when its sheaths are 
solidly grounded. This model was employed for each of the four 
cable lengths investigated. Cable lengths of 600 ft, 2 miles, 10 miles 
and 50 miles were investigated in four general system configurations, 
in all 47 systems were studied. 


729 EPRI research in simulation and modeling of power 
system dynamic behavior. Anderson, P.M. (Electric Power Research 
Inst., Palo Alto, CA). Proc. Am. Power Conf.; 40: 1333-1345(1978). 
(CONF-780440—). 

From American power conference; Chicago, IL, USA (Apr 
1978). 

The current research activities and planned future work in the 
simulation of power system dynamic behavior at the Electric Power 
Research Institute are discussed. These research projects relate to 
computer simulation for stability studies. (LCL) 


AC SYSTEMS, EHV AND UHV 


730 (CONS—3107-T1) Evaluation, design, development and 
delivery of a 1200 kV prototype termination. Second technical progress 
report, February 1, 1979-April 30, 1979. Billings, J.S.; Neri, Z.; 
Meyer, J.R.; Bennett, A.I. Jr. (Westinghouse Electric Corp., Traf- 
ford, PA (USA). Power Circuit Breaker Div.). May 1979. Contract 
ET-78-C-01-3107. 76p. Dep. NTIS, PC A05/MF AOl1. 

The conceptual design and material study, TASK 1, of a 
1200kV termination is complete. Detailed analytic and model studies 
have commenced. Optimal materials, configurations, and fabrication 
plans are expected tu be determined upon completion of these 
studies. 


731 (CONS—3107-T2) Evaluation, design, development and 
delivery of a 1200 kV prototype termination. First technical progress 
report, September 28, 1978-January 31, 1979. Billings, J.S.; Neri, Z.; 
Meyer, J.R.; Berkebile, L.E.; English, W.A. (Westinghouse Electric 
Corp., Trafford, PA (USA). Power Circuit Breaker Div.). 22 Feb 
1979. Contract ET-78-C-01-3107. 61p. Dep. NTIS, PC A04/MF 
AOl. 


The conceptual design and material study, Task 1 of this 
project is nearing completion. The primary objective of problem 
definition, in the form of a preliminary design specification, is 
complete. Several innovative concepts are being explored and com- 
pared. By the end of Task 1, the many alternative concepts will be 
narrowed considerably so that model studies of the most promising 
candidates may commence. 


732 (COO—4610-2) Mechanical behavior of underground la- 
minar pipe type power cable systems. Progress report. Greenwood, 
A.N.; Spillers, W.R. (Rensselaer Polytechnic Inst., Troy, NY 
(USA)). 15 Jun 1979. Contract EM-78-S-02-4610. 39p. Dep. NTIS, 
PC A03/MF AOl. 





JANUARY 15, 1980 


An earlier progress report of December 1978 that was devot- 
ed to developing a theory describing the mechanical interaction 
between the conductor and the insulation is updated. Raw test data 
was included to indicate the progress made with various tests. It is 
shown for the first time how this theory is to be combined with some 
rather sophisticated experimental procedures to describe the detailed 
internal mechanical response to applied load. It is shown, for exam- 
ple, how compressive and torsional forces give rise to changing tape 
tensions in the insulation making the gross moduli function of the 
composite properties of the insulation and the conductor. More 
importantly, as the Pirelli group has pointed out, overly large tape 
tensions obviate intratape slip and lead directly to cable failure. This 
implies that the results showing significant increase in tape tensions 
under TMB can have an important impact in underground laminar 
pipe type power cable designs. 


733 (COO—4610-T1) Model of torsional behavior in thermo- 
mechanical bending. Beesley, J.R. (Rensselaer Polytechnic Inst., 
Troy, NY (USA)). May 1979. Contract EM-78-S-02-4610. Sip. Dep. 
NTIS, PC A04/MF AO1. 

An effort was made to model the response of high voltage 
transmission cables to the torsional loads which occur in the in situ 
condition of the cable buried in a pipe. Tests were run on a torsion 
machine in the laboratory which was able to accommodate a rever- 
sal of load. The behavior of the cable was studied as it went through 
cycles of beng twisted in opposite directions alternately. Strain in the 
tape was measured, as were torque and angle. Mathematical models 
were derived to determine the torsional stiffness of the cable and the 
distribution of radial stress in the cable insulation. An attempt was 
made to compare these models to the test results. The torsional 
stiffness model compared favorably; however, the results for stress 
could not be analyzed due to the fact that the material constants 
which were needed could not be obtained. When these constants 
become available, the mathematical model will undergo further 
analyzation to determine its feasibility. 


SUPERCONDUCTING AND CRYOGENIC SYSTEMS 


734 (BNL—25889) Development of synthetic insulating tape 
for ehy cables. Forsyth, E.B.; McNerney, A.J.; Muller, A.C. (Brook- 
haven National Lab., Upton, NY (USA)). 1979. Contract EY-76-C- 
02-0016. 6p. (CONF-790945-—-1). Dep. NTIS, PC A02/MF AOI. 

From 2. international conference on progress in cables and 
overhead lines for 220 kV and above; London, UK (4 Sep 1979). 

Research in progress to develop polymeric oil-impregnated 
tapes for use as the dielectric of a superconducting power transmis- 
sion cable is described. The studies involved investigation of cold- 
drawing and hydrostatic extrusion as tape fabrication methods, mate- 
rials testing to measure the compatibility of the polymers with 
suitable liquid impregnants and to measure the mechanical properties 
of tape materials, the development of a machine for applying multi- 
ple layers of tape to a cable, and the use of an x-ray system for 
investigating the effects of bending on the integrity of taped cables 
(LCL) 


735 (BNL—26641) Load excitation at the superconducting 
cable test facility. Forsyth, E.B.; McNerney, A.J.; Meth, M. (Brook- 
haven National Lab., Upton, NY (USA)). Sep 1979. Contract EY-76- 
C-02-0016. 1lp. Dep. NTIS, PC A02/MF AO1. 

The superconducting cable test facility was constructed to 
evaluate and demonstrate flexible superconducting power transmis- 
sion cables under realistic conditions. Power supplies were installed 
to excite two superconducting cables either separately or simulta- 
neously. The cables formed a straight run of 100 m with a pair of 
terminations rated for full current and voltage located at the east and 
west ends of the cable enclosure. The design and operation of the 
test facilities are discussed. (LCL) 


736 (BNL—26712) Calorimetric measurement of ac losses in 
superconducting cables of short lengths. Jensen, J.E. (Brookhaven 
National Lab., Upton, NY (USA)). 1979. Contract EY-76-C-02-0016. 
13p. (CONF-790983—1). Dep. NTIS, PC A02/MF A0O1. 

From 7. symposium of the US-USSR technical exchange 
committee on superconducting power transmission; Moscow, USSR 
(Sep 1979). 

The measurement of ac losses in superconducting cables by 
calorimetric means is necessary as a verification of electronic mea- 
surements on short high-current models and because the present 
method of electronic measurement is not applicable to longer cables 
with simultaneously applied high current and voltage. Consequently, 
after the first tests of Cable No. 101 showed higher losses than 
anticipated using the electronic wattmeter measurements, it was 
decided to attempt to verify these measurements calorimetrically. 
The results of tests completed to date are reported 


737 (BNL—51035) Semiannual report for the period October 
1, 1978 to March 31, 1979 of work on: (1) superconducting power 
transmission system development; and (2) cable insulation develop- 


NUCLEAR POWER PLANTS 85 


ment. (Brookhaven National Lab., Upton, NY (USA)). 11 May 1979. 
Contract EY-76-C-02-0016. 91p. Dep. NTIS, PC AO5/MF AOI. 

The objective of the program is to develop an underground 
superconducting power transmission system which is economical 
and technically attractive to the utility industry. The system would 
be capable of carrying very large blocks of electric power, thus 
enabling it to supplant overhead lines in urban and suburban areas 
and regions of natural beauty. The program consisted initially of 
work in the laboratory to develop suitable materials, cryostats, and 
cable concepts. The materials work covers the development and 
testing of suitable superconductors, and dielectric insulation. The 
laboratory work has now been extended to an outside test facility 
which represents an intermediate step between the laboratory scale 
and a full-scale system. The facility will allow cables several hun- 
dred feet long to be tested under realistic conditions. In addition, the 
refrigerator has been designed for optimum service for utility appli- 
cations. Progress in cable conductor and cable insulation develop- 
ment and in the engineering facilities for fabricating and testing the 
superconducting cables is reported. (LCL) 


NUCLEAR POWER PLANTS 


REFER ALSO TO CITATION(S) 1166 


738 (GA-A—15406) Gas-cooled fast breeder reactor. Quarter- 
ly progress report, February 1-April 30, 1979. (General Atomic Co., 
San Diego, CA (USA)). May 1979. Contract AT03-76SF71023. 
225p. Dep. NTIS, PC A10/MF AO1. 

The tasks of the gas-cooled fast breeder reactor (GCFR) 
program that are supported by the Department of Energy include 
development of GCFR fuel, blanket, and control assemblies; devel- 
opment of the pressure equalization system for GCFR fuel; out-of- 
pile loop facility test programs; fuels and materials development; 
fuel, blanket, and control rod analyses and development; nuclear 
analysis and reactor physics for GCFR core design; shielding re- 
quirements for the GCFR; reactor engineering to assess the thermal, 
hydraulic, and structural performance of the core and the core 
support structure; plant systems control; systems engineering; devel- 
opment of reactor components, including reactor vessel, control and 
locking mechanisms, fuel handling equipment, core support struc- 
ture, shielding assemblies, main helium circulator, steam generator, 
circulator test facility, and auxiliary circulator; development of a 
helium circulator test facility; reactor safety, environment, and risk 
analyses, including planning and support of an in-pile and out-of-pile 
safety test program; nuclear island engineering design; and develop- 
ment of a reliability data bank. 


739 (INIS-mf—4620) Current challenges to U.S. nuclear fuel 
cycle policies: arguments and tactics. Freeman, G.C. Jr. (Hunton and 
Williams, Richmond, VA (USA)). 1978. 23p. (CONF-780584—19). 
Dep. NTIS (US Sales Only), PC A03/MF AO. 

From International conference on regulating nuclear energy; 
Brussels, Belgium (16 May 1978). 

The nuclear debate has become virulent in the United States 
in recent years. Opponents of nuclear power have developed the 
debate in Congress, in Federal Courts and Federal Agencies which 
are the principal forums. They use mass media, elaborate strategies, 
adopt arguments and tactics of a political, economic and technical 
nature. This paper examines several aspects of their intervention in 
the nuclear decision-making process of the authorities. 


740 (INIS-mf—4699) Internationalization of the nuclear indus- 
try of France and F.R. Germany. An industry analysis. Massholder, 
K. (Konstanz Univ. (Germany, F.R.). Fachbereich Politische Wis- 
senschaft). 1977. 113p. (In German). Dep. NTIS (US Sales Only), 
PC A07/MF AOI. 

After a survey of the development of nuclear industry up to 
now and the factors influencing the market, a state-of-the-art report 
of the French and German industry working in the field of light 
water reactors is given. Finally it is described how the activities of 
the nuclear industries in both countries form a part of the interna- 
tional share of work. (UA) 891 UA 


741 (INIS-mf—4736) Summary of activities July 1977 - July 
1978. (Stichting Energieonderzoek Centrum Nederland, The 
Hague). Jul 1978. 8p. Dep. NTIS (US Sales Only), PC A0Q2/MF 
AOl. 

Brief sketches are first given of the current energy situation in 
the Netherlands and of the governmental research and development 
policies in this field. Against this background the main developments 
in the Netherlands Energy Research Foundation ECN are given for 
the period between Ist July 1977 - 30th June 1978. Information on 
organization and staffing applies to the latter date. The financial 
figures at the end are taken from the latest annual report (in Dutch) 
and refer to the calender year 1977. 
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COOLED 


REFER ALSO TO CITATION(S) 833, 951, 972, 987, 993, 995, 1003, 
1014, 1080, 1085, 1086, 1089, 1099, 1100, 1113, 1444 


742 (INIS-mf—4470, pp vp) Predictions of localized plastic 
flow conditions in irradiated zircaloy using a unified phenomenological 
model. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

A general-purpose constitutive model for the non-elastic de- 
formation of metals and alloys has recently been developed. This 
model is aimed at improved analysis of high-temperature structures 
in general and light-water reactor cladding in particular. Detailed 
work has been undertaken to apply the model to the in-reactor 
behavior of zircaloy, and to verify that the model does, in fact, 
simulate the deformation of zircaloy in a realistic manner. It is the 
purpose of this paper to present some of these results, especially as 
regards strain softening and localized plastic flow. The model is 
phenomenological in that it is formulated at the macroscopic level 
and thus predicts the interrelationship of macroscopic variables such 
as stress, strain rate, temperature, and history but the overall format 
of the model is based on the microscopic dislocation mechanisris 
underlying non-elastic deformation. The equations simulate a wide 
variety of phenomena such as transient and steady-state creep; short- 
time plasticity; cyclic hardening, softening, and saturation; static and 
dynamic recovery; dynamic strain aging effects; complex stress, 
strain rate, and temperature histories; and interactions of all of these. 
The effects of fluence, cold work, and post-irradiation strain rate 
have been examined analytically. For annealed material, with in- 
creasing fluence (1) the simulated yield strength increases (up to 
saturation), (2) the magnitude of the stress drop during strain soften- 
ing increases, and (3) the strain at which the stress goes through a 
minimum increases. Prior cold work tends to suppress the simulated 
strain softening in irradiated material. Unirradiated, cold-worked 
material having a yield strength level equal to that of annealed, 
irradiated material does not show strain softening in the simulations. 
With increasing strain rate, the strain-softening portion of the stress- 
strain curve takes a larger amount of strain. 


743 Control of radioactive pollutants in liquid effluents from 
large nuclear power plants. Bhat, I1.S.; Gurg, R.P.; Kamath, P.R. 
(Bhabha Atomic Research Centre, Bombay (India). Health Physics 
Div.). pp 315-321 of Operating experience of nuclear reactors and 
power plants. Bombay; Department of Atomic Energy (1977). 

From Symposium on operating experience of nuclear reactors 
and power plants; Bombay, India (7 Feb 1977). 

Control of radioactive pollutants in liquid effluents from 
Tarapur Atomic Power Plant has been described. The experience 
gained by studying the problems already faced by similar BWR type 
reactors abroad are enumerated. The modifications done to suit the 
local environmental conditions as well as the exceptions to zero 
discharge which had to be adopted are also enumerated. 


744 (NUREG—0020(Vol.3)(No.8)) Operating units status 
report data as of July 31, 1979. Licensed operating reactors data for 
decisions. (Department of Energy, Washington, DC (USA); Nuclear 
Regulatory Commission, Washington, DC (USA)). Aug 1979. 150p. 
NTIS, PC Al6/MF AOl1. 

This report is divided into three sections: the first contains 
monthly highlights and statistics for commercial operating units, and 
errata from previously reported data; the second is a compilation of 
detailed information on each unit, provided by NRC Regional 
Offices and IE Headquarters; and the third section is an appendix 
containing comparative statistics of US nuclear/fossil capacity, iden- 
tification of nuclear power plants within regional Electric Reliability 
Councils, the relative status of US nuclear electric production by 
state and other information. Throughout the report, statistical factors 
for periods greater than a report month, or for more than one unit, 
are computed as the arithmetic average of each unit's individual 
operating statistics. The statistical factors for each unit for the report 
month are computed from actual power production for the month 
The factors for the life-span of each unit (the Cumulative column) 
are reported by the utility and are not entirely re-computed by NRC. 
Utility power production data is checked for consistency with 
previously submitted statistics. 


745 (NUREG/CR—0826) Independent verification options 
for inspecting nuclear power plant facilities. Final report. Murphy, 
D.J. Jr.; Ericson, D.M. Jr.; Cramond, W.R.; Brisbin, N.L.; Camp- 
bell, R.D. (Sandia Labs., Albuquerque, NM (USA); Engineering 
Decision Analysis Co., Inc., Irvine, CA (USA)). Sep 1979. Contract 
ee 119p. (SAND—79-1038). Dep. NTIS, PC A06/ 
MF AOI. 
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This study identifies and evaluates appropriate inspection 
activities, referred to as verification options, that could be carried 
out by an individual or a team of inspectors to independently verify 
that light water reactor plants are constructed and operated in a safe 
manner. Verification options are presented for both the construction 
and operating phases of the nuclear power plant lifetime. Each 
verification option is evaluated on a value and impact basis. Value 
measures the effectiveness of the verification option in identifying an 
adverse plant condition, and impact is a measure of the cost of the 
inspection, the hazard to the inspector, and the effect on plant 
operations. 


746 (NUREG/CR—0928) Application of SAFE to an operat- 
ing reactor. Chapman, L.D. (Sandia Labs., Albuquerque, NM 
(USA)). Aug 1979. Contract EY-76-C-04-0789. 28p. (SAND—79- 
1372). Dep. NTIS, PC A03/MF AOl1. 

A method for the evaluation of physical protection systems at 
nuclear facilities has been developed. The evaluation process consists 
of five major phases: (1) Facility Characterization; (2) Facility 
Representation; (3) Component Performance; (4) Adversary Path 
Analysis; and (5) Effectiveness Evaluation. Each of these phases will 
be described in some detail and illustrated by examples. The process 
for evaluation of physical protection system effectiveness against an 
outside threat will be presented for a reactor facility. 


747 Neutron analysis of spent fuel pools. Caro, R.; Cano, J.M.; 
Donoso, E.; Esteban, A.; Martinez-Val, J.M.; Pereyra, J. (Junta de 
Energia Nuclear, Madrid (Spain)). pp 291-309 of Compte rendu du 
seminaire de l'AEN sur le stockage des elements combustibles irra- 
dies. Paris, France; OECD (1978). 

From Seminar on the storage of spent fuel elements; Madrid, 
Spain (Jun 1978). 

The nuclear energy industry in Spain, as everywhere in the 
world, is facing the problem of increasing the capacity of the 
existing pools for storing spent fuel elements. At JEN the problems 
related with this circumstance are being analyzed. In this work part 
of the corresponding research is included, and it is expected to 
publish in the very near future a more detailed comprehensive work 
including neutronics, thermal-hydraulic and shielding aspects of the 
spent fuel pool design. 


748 Normal and compact spent fuel storage in light water 
reactor power plants. Kuehnel, R.R. (Kraftwerk Union A.G., Offen- 
bach am Main (Germany, F.R.)). pp 255-267 of Compte rendu du 
seminaire de l'AEN sur le stockage des elements combustibles irra- 
dies. Paris, France; OECD (1978). 

From Seminar on the storage of spent fuel elements; Madrid, 
Spain (Jun 1978). 

he compact storage of light water reactor spent fuel is a 

safe, cheap and reliable contribution towards overcoming the mo- 
mentarily existing shortage in spent fuel reprocessing. The technical 
concept is described and physical behavior discussea. The introduc- 
tion of compact storage racks in nuclear power plants increases the 
capacity from 100 to about 240%. The increase in decay heat is not 
more than about 14%, the increase in activity inventory and hazard 
potential does not exceed 20%. In most cases the existing power 
plant equipment fulfils the new requirements. 


749 Behavior of spent LWR fuel assemblies. Peehs, M.; Petri, 
W.; Fuchs, H.P.; Schlemmer, F. (Kraftwerk Union A.G., Erlangen 
(Germany, F.R.)). pp 223-233 of Compte rendu du seminaire de 
l'AEN sur le stockage des elements combustibles irradies. Paris, 
France; OECD (1978). 

From Seminar on the storage of spent fuel elements; Madrid, 
Spain (Jun 1978). 

Fuel assemblies are stored under water at T=40°C. The inner 
pressure loading on the cladding amounts to only 10% of the yield 
point. Cladding tube degradation from corrosion can be neglected, 
as well as corrosion of the stainless steel and Inconel structural parts 
of the fuel assembly. Both the micro- and macro-hydrogen distribu- 
tion in the claddings are sufficiently stable. Experiments to investi- 
gate water hydrolysis by stored fuel elements have been started. 
Also, investigations have been initiated to determine the fission 
product release from defective fuel rods. 


750 Nonlinear analysis of RC structure with interaction of 
thermal cracking and mechanical load. Chang, H.S.; Atkatsh, R. 
(Ebasco Services, Inc., New York (USA)); Herting, D.N. (Universal 
Analytic, Incorporated, 7740 West Manchester Boulevard, Playa 
Del, California 90291, U.S.A.). pp J4/6 of Structural mechanics in 
reactor technology. Vol. J, Pt. a. Jaeger, T.A.; Boley, B.A. (eds.). 
Amsterdam, Netherlands; North-Holland (1977). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 


751 Design, analysis and construction of the prestressed con- 
crete containment of the nuclear power station Gundremmingen. 
Mueller, W.F.; Ick, U. (Kraftwerk Union A.G., Offenbach am Main 
(Germany, F.R.)). pp J1/2 1-6 of Structural mechanics in reactor 
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technology. Vol. J, Pt. a. Jaeger, T.A.; Boley, B.A. (eds.). Amster- 
dam, Netherlands; North-Holland (1977). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

Kraftwerk Union AG is presently constructing at Gundrem- 
mingen (Bavaria) on the River Danube a BWR twin-plant (KRB 
Units B and C) with a capacity of 2x1300 MWe. These units are an 
extension of the existing 252 MWe BWR plant (Unit A). Units B and 
C have steel reactor pressure vessels, prestressed concrete contain- 
ments and non-prestressed reinforced concrete reactor buildings. 
The containments enclose the pressure suppression systems with 
drywells and pressure suppression pools. The reactor building and 
the containment are formed by concentrically arranged cylindrical 
structures erected on a joint circular foundation slab. The contain- 
ment outer cylinder consists of prestressed concrete. The contain- 
ment inner cylindrical wall with its top concrete slab subdivides the 
containment into the drywell with steel-lined outer walls and the 
pressure suppression pool which is completely lined with a gastight 
liner. The containment loads, design and construction are discussed 
in this paper. 


752 Containment system selection. Guha-Majumdar, S.; Wan- 
choo, M.K. (Brown and Root, Inc., Houston, TX (USA)). pp J1/3 of 
Structural mechanics in reactor technology. Vol. J, Pt. a. Jaeger, 
A.; Boley, B.A. (eds.). Amsterdam, Netherlands; North-Holland 
(1977). 
From 4. international conference on structura! mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 


753 BWR fuel fabrication experience at Tarapur. Raghavan, 
M.S.S.; Katiyar, S.C.; Sharma, $.D. pp 285-294 of Operating experi- 
ence of nuclear reactors and power plants. Bombay; Department of 
Atomic Energy (1977). 

From Symposium on operating experience of nuclear reactors 
and power plants; Bombay, India (7 Feb 1977). 

In the initial outage from both units of Tarapur Atomic 
Power Station, it was observed that quite a good number of fuel 
bundles had failed much below their anticipated exposure. Interna- 
tional experience at this time was indicative of the possibility of 
reconstituting the failed fuel assemblies (after scavenging out the 
failed fuel rods) which have been removed prematurely and reusing 
them. This not only aided significant financial advantage in the form 
of higher burnup but also increased the flexibility of the core 
management. Accordingly a ‘fuel repair program ne’ was taken up in 


TAPS consisting of NDT inspection of the rods of the fuel assem- 
blies and reconstituting them with good equivalent burnup rods. The 
standards, calibration and equipment used for this procedure, includ- 
ing the methods of testing adopted, are described. The actual oper- 
ation data analysis and inspection results are reported. The utility of 
the programme in fuel-reconstitution is also pointed out. 


754 Fuel management service for Tarapur Atomic Power Sta- 
tion core thermal hydraulics. Saha, D.; Venkat Raj, V.; Markandeya, 
S.G. (Bhabha Atomic Research Centre, Bombay (India). Reactor 
Engineering Div.). pp 280-284 of Operating experience of nuclear 
reactors and power plants. Bombay; Department of Atomic Energy 
(1977). 

From Symposium on operating experience of nuclear reactors 
and power plants; Bombay, India (7 Feb 1977). 

Core thermal hydraulic analysis forms an integral part of the 
fuel management service for the Tarapur reactors. A distinguishing 
feature of boiling water reactors is the dependence of core flow 
distribution on the power distribution. Because of the changes in the 
axial and radial power distribution from cycle to cycle as well as 
during the cycle and also the variations in leakage flow, it is 
necessary to evaluate the core thermal hydraulic parameters for 
every cycle. Some of the typical results obtained in the course of 
analysis for different cycles of both the units at Tarapur are present- 
ed. The use of MCPR (Minimum Critical Power Ratio), instead of 
MCHER (Minimum Critical Heat Flux Ratio) as a figure of merit for 
fuel cladding integrity is also discussed. 


755 Radwaste process system experience at Tarapur. Sriniva- 
san, V.S.; Kulkarni, P.C.; Geo-ge, V.C. (Tarapur Atomic Power 
Station (India)). pp 347-352 o1 Operating experience of nuclear 
reactors and power plants. Bomt vy; Department of Atomic Energy 
(1977). 

From Symposium on operating experience of nuclear reactors 
and power plants; Bombay, India (7 Feb 1977). 

Experience in handling the solid, liquid and gaseous radioac- 
tive wastes at the Tarapur Atomic Power Station, India is described 
in detail. A functional description of the waste handling system is 
presented with special reference to each kind of waste. Also, the 
problems faced in these processes and the corrective action taken are 
reported. 
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REFER ALSO TO CITATION(S) 742, 744, 745, 746, 748, 749, 752, 
828, 833, 834, 972, 977, 987, 994, 1003, 1012, 1058, 1073, 1076, 1078, 
1082, 1083, 1084, 1085, 1091, 1115, 1116, 1117, 1118, 1119, 1123, 
1124, 1353, 1444 


756 Review of temperature measurement in nuclear reactors. 
Bhutiani, R.L.; Ramamurthy, H. (Bhabha Atomic Research Centre, 
Bombay (India). Reactor Engineering Div.). pp 71-99 of Nuclear 
reactor instrumentation. Vol. 2, Sect. 1. Bombay; Department of 
Atomic Energy (1977). 

From Symposium on nuclear reactor instrumentation; 
Bombay, India (20 Dec 1976). 

The stringent requirements to be satisfied for the accurate 
measurement of temperature in nuclear reactors of the PWR type 
are pointed out. Methods and instruments adopted, such as thermo- 
couples, RTD, radiation pyrometers, etc. are described. Effects of 
radiation on such instruments are discussed. In-core instruments used 
for fuel element temperature measurement are also described. 


757 (BF-R—62- -944-1) Preliminary experiments on 
monitoring using acoustic emission analysis. Final report. Jax, P. 
(Battelle-Institut e.V., Frankfurt am Main (Germany, F.R.)). Mar 
1977. 100p. (In German). Dep. NTIS (US Sales Only), PC A06/MF 
AOl. 

Various leakages were set up under the temperature and 
pressure conditions of a Pressurised Water Reactor in a test circuit at 
KWU, Erlangen, and the acoustic emission signals generated by the 
water flowing in the range of 50 to 800kHz were analysed. It was 
the purpose of the investigations to determine whether it is basically 
possible, using analysis of acoustic emission (SEA), to show leakages 
in the presence of similar operational background noise. Further, 
possible parameters having an effect on acoustic emission were to be 
examined by random sampling. Important differences in the spread- 
ing characteristics of leakage noises compared with the burst signals 
emitted during faults were found in preliminary experiments. The 
spread attenuation is appreciably more dependent on the structure of 
the subject of the test than for burst signals, according to these 
results, and decreases noticeably with rising frequency in the range 
50 to 800 kHz. In the presence of the background noise existing in 
the test circuit, good sensitivity of the SEA could be demonstrated. 
All leakages examined (crack-, flange- and stuffing box - leakage) 
with leak rates of 25kg/hour were clearly shown over the full test 
section. This also applied for an unexpected leakage in the test 
circuit. (leakage rate about 10 to 20 kg/hour). The limit for total 
leakage monitoring (100 % monitoring with sensors at intervals) 
should therefore be well below 25 kg/hour. The results with various 
leakages show that the amplitude and frequency spectrum of acous- 
tic emission depend on the parameters investigated, i.e. type of leak, 
leak rate and the temperature of the water. 


758 (CONF-791049—8) Low-level airborne monitoring tech- 
niques utilized in a field measurement program at operating pressur- 
ized water reactors. Akers, D.W.; Bihl, N.K.; Duce, S.W.; Tkachyk, 
J.W.; Motes, B.G. (Exxon Nuclear Idaho Co., Inc., Idaho Falls 
(USA)). 1979. Contract EY-76-C-07-1570. 14p. Dep. NTIS, PC 
A02/MF AOl. 

From 23. conference on analytical chemistry in energy tech- 
nology; Gatlinburg, TN, USA (9 Oct 1979). 

An in-plant measurement program, sponsored by the Nuclear 
Regulatory Commission's Office of Nuclear Regulatory Research is 
underway at commercial nuclear power stations. The objective of 
this program, the in-plant source term measurement program, is to 
provide the Nuclear Regulatory Commission with experimental data 
that can be used in the evaluation of plant desgns for liquid and 
gaseous effluent treatment systems. As a part of this program, 
measurements have been made of low-level airborne radioactivity 
concentrations and release rates. A discussion of these measurement 
methods, which have been either utilized or cwenere specifically 
in support of this measurement program, is given monitoring 
methods discussed include several types of radioiodine species sam- 
plers in addition to an atmospheric '*C and tritium sampler. Each 
method is individually evaluated with emphasis upon: system de- 
scription, observed detection limits, sample preparation, analysis, 
problems encountered in field use, and appropriate usag> in a nuclear 
power plant ventilation system. 


759 (INIS-mf—4690, pp v) Reliability assessment of stainless 
steel safety bursting discs for use in PWR. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 


760 (INIS-mf—4789, pp 5A-7A) Shielding and burn-up of 
burnable poison rods in the PSU-LEOPARD code. Szabo, J.; Rothen- 
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stein, W. (Technion-Israel Inst. of Tech., Haifa. Dept. of Nuclear 
Science). 1978. 

From Joint annual meeting of the Israel Nuclear Societies 
Ben Gurion University of the Negev; Beersheba, Israel (28 Dec 
1978). 


761 Failure analysis of steam generator tubes with dented and 
wastage configurations. Reich, M.; Prachuktam, S.; Chang, T-.Y. 
(Brookhaven Nat! Lab, Upton NY). J. Pressure Vessel Technol.; 100: 
No. 4, 354-359(Nov 1978). 

The occurrence of PWR steam generator tube cracking, 
denting and wastage has been reported in the recent literature. This 
paper concerns itself with the inelastic structural response of the 
tubes that result from various assumed monotonic as well as cyclic 
loading conditions, which ultimately could lead to the tube failure. 


762 Design of reinforced concrete containments. Banerjee, 
A.K.; Condon, K.A.; Rettig, R.A.; Reeves, C.F. (Stone and Webster 
Engineering Corp., Boston, MA (USA)). pp J3/1 1-12 of Structural 
mechanics in reactor technology. Vol. J, Pt. a. Jaeger, T.A.; Boley, 
B.A. (eds.). Amsterdam, Netherlands; North-Holland (1977). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

The practical design and construction features of reinforced 
concrete containments are presented. Full scale test results are 
compared with analysis results. The impact of ACI-359 code on 
containment design is discussed. Earthquake design of containments 
is complex. The dynamic analysis is performed once assuming the 
containment to be uncracked and again assuming the containment to 
be fully cracked. The design will be more realistic if the three 
earthquake components are algebraically combined in the time 
domain. In this stress analysis the maximum membrane tension and 
shear are separated 90° along the circumference. The most compli- 
cated portion of containment design is near the base and near 
hatches and penetrations. Proper stiffness representation of the shell, 
especially in the areas of discontinuities, is essential. Several design 
details of these areas are presented and construction advantages 
discussed. 


763 Complex study on the reliability assessment of the contain- 
ment of a PWR. III. Structural reliability assessment under internal 
and external loading conditions. Bauer, J.; Schueller, G.I. (Tech- 
nische Univ. Muenchen (Germany, F.R.)). pp J1/12 1-14 of Struc- 
tural mechanics in reactor technology. Vol. J, Pt. a. Jaeger, T.A.; 
Boley, B.A. (eds.). Amsterdam, Netherlands; North-Holland (1977). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

The classical reliability function as put forward by Freu- 
denthal et al. is used as the risk criterion in the analysis. For the 
internal load case LOCA it has been expanded to take into account 
all possible consequences of a LOCA or a steamline rupture in terms 
of their probability of occurrence and probability distribution of load 
- Le. pressure and temperature - intensity. The first part of the 
analysis is concerned with the determination of the failure probabil- 
ity of the steel hull under internal load conditions. The second part 
of the analysis is concerned with the external load case of earth- 
quake. The third part of the analysis is concerned with the reliability 
determination of the reinforced concrete dome structure, which is 
supposed to protect the steel hull against external load conditions 
such as airplane crash and external pressure waves (the latter cover- 
ing the load case of tornado occurrence). The reliability demonstra- 
tion is performed using the containment structure of the PWR-plant 
‘Biblis B’ which is located in Germany. 


764 Unified zpproach for interior concrete design. Chen, T.H.; 
Davenport, G.F. (Gilbert Associates, Inc., Reading, PA (USA)). pp 
53/8 1-9 of Structural mechanics in reactor technology. Vol. J, Pt. a. 
Jaeger, T.A.; Boley, B.A. (eds.). Amsterdam, Netherlands; North- 
Holland (1977). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

A unified computer oriented approach is presented for the 
complete analysis and design of the reactor building interior con- 
crete for a PWR plant. The finite element method is used with a 
substructure technique to prepare mathematical models of the major 
structural elements inside the reactor containment building. An 
overall model, with the only restraint boundary being the contact 
surface between the interior slab and the reactor building foundation, 
is used to study the hybrid response of the structure to complex 
operating and accident loading conditions, and to establish displace- 
ment boundary conditions for various detailed substructure models. 
In this paper, emphasis is placed on modeling techniques with 
respect to geometry and the characteristics of the applied loads. 
Interesting results are presented concerning the hybrid structural 
action of the PWR and the transmission of applied loads through the 
structure. 


765 Two, three and four buttressed PWR containment vessels - 
a comparative study. Dufour, C.J.; Cheyrezy, M.H.; Thorsen, N.E. 
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(Nuclear Department, Traction et Electricite, 31, Rue de la Science, 
B-1040 Bruxelles, Belgium). pp J3/2 1-10 of Structural mechanics in 
reactor technology. Vol. J, Pt. a. Jaeger, T.A.; Boley, B.A. (eds.). 
Amsterdam, Netherlands; North-Holland (1977). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

The purpose of the paper is to analyse the advantages and 
drawbacks of different arrangements of hoop tendons and buttresses 
for a PWR containment vessel. It is shown that the solution with 
two buttresses and full hoop tendons (through 360°) gives: - accept- 
able secondary stresses and strains, - a lower total cost of the 
prestressing, - a shorter time schedule for prestressing operations, - a 
smaller ‘forbidden area’ for the penetrations lay out. This arrange- 
ment lias been used for the first time (to our knowledge) in PWR 
containment design for the nuclear plant of DOEL III, Belgium. 


766 Unsteady thermal stresses in outer shielding wall with 
dome under solar radiation and ambient temperature. Katayama, I. 
(Civil Engineering Department, Shikoku Electric Power Co., 2-5, 
Marunouchi, Takamatsu, Japan); Takemori, T.; Hama, I.; Miyoshi, 
S.; Hosoya, Y.; Aoki, H. (Structural Engineering Department, Nu- 
clear Project Office, Taisei Corporation, 5-11, 2-chome, Ginza, 
Chuoku, Tokyo, Japan). pp J4/3 1-13 of Structural mechanics in 
reactor technology. Vol. J, Pt. a. Jaeger, T.A.; Boley, B.A. (eds.). 
Amsterdam, Netherlands; North-Holland (1977). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

The outer shielding wall with a hemispherical dome of vary- 
ing thickness is designed for a PWR nuclear power plant. This 
configuration is planned to reduce top-heaviness of the tall outer 
shielding wall under severe design earthquake, to maintain sufficient 
shielding capability, and to keep the integrity of structure under non- 
axisymmetrical daily solar radiation. In particular the authors are 
concerned about thermal stresses of this structure due to non- 
axisymmetrical daily solar radiation. In thermal analysis of this 
structure, many difficult problems occur; one of them is to obtain the 
suitable computer program, and another is to select suitable proper- 
ties and coefficients for computation. Computer programs have been 
developed which analyze: a) Direct solar radiation value, b) Three 
dimensional unsteady heat conduction, c) Shell stress due to non- 
axisymmetrical load from non-axisymmetrical daily solar radiation. 


767 Time domain analysis mode! of a floating structure and its 
frequency dependent added mass. Kaul, M.K. (Advanced Analysis 
Division, EDS Nuclear, Inc., 220 Montgomery Street, San Francis- 
co, California 94104, U.S.A.). pp J2/9 1-7 of Structural mechanics in 
reactor technology. Vol. J, Pt. a. Jaeger, T.A.; Boley, B.A. (eds.). 
Amsterdam, Netherlands; North-Holland (1977). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

The dynamic response analysis of large floating structures 
requires appropriate accounting of the interaction effects of the 
surrounding fluid medium. This paper presents an approach, wherein 
limited information on the added mass behavior of the structure is 
used to synthesize a considerably smaller equivalent time domain 
model of the structure and the surrounding fluid. The model con- 
struction is based on the fulfillment of the requirement that the 
floating structure response under a harmonic excitation in the equiv- 
alent model be the same as that implied by its added mass. The 
model is simple to construct and is insignificantly small in size when 
compared to a fluid-structure finite element model of the basin. The 
behavior of the floating structure in the equivalent model is com- 
pared to that predicted by a fluid-structure finite element model of 
the basin. Excellent agreement in the results is obtained. A compari- 
son of the computation times for the example problem shows that 
the equivalent model approach cost (inclusive of the cost of added 
mass determination) is considerably less than the fluid-structure finite 
element analysis. The model is thus shown to be accurate and 
computationally efficient. 


768 Behaviour of underground sited reactor containment struc- 
tures under extreme external and internal load conditions. Zerna, W. 
(Ruhr-Univ., Bochum (Germany, F.R.)); Bindseil, P. (Consulting 
Engineers Prof. Zerna-Dr. Schnellenbach, Viktoriastrasse 45, D- 
4630 Bochum, Germany. F.R.); Altes, J.; Kroeger, W. (Kernfors- 
chungsanlage Juelich G.m.b.H. (Germany, F.R.). Inst. fuer Nukleare 
Sicherheitsforschung). pp J2/4 of Structural mechanics in reactor 
technology. Vol. J, Pt. a. Jaeger, T.A.; Boley, B.A. (eds.). Amster- 
dam, Netherlands; North-Holland (1977). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 
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769 Encapsulation of magnox type fuel elements for extended 
storage in cooling ponds. Baker, D.W.C.; Burt, G.A. (Central Elec- 
tricity Generating Board, London (UK)). pp 269-289 of Compte 
rendu du seminaire de l'AEN sur le stockage des elements combusti- 
bles irradies. Paris, France; OECD (1978). 

From Seminar on the storage of spent fuel elements; Madrid, 
Spain (Jun 1978). 

A method of encapsulating spent fuel elements in a protective 
plastics medium to enable them to be stored for protracted periods 
under water, without risk of further significant corrosion, has been 
developed. It is visualised that the elements after discharge from the 
reactor would be allowed to cool under water for a period of at least 
100 days and would then be encapsulated while remaining immersed. 
A suitable two pack system based on a solvent free epoxy resin 
cured with an aromatic amine adduct has been identified. The 
equipment and processes which have been developed for handling, 
conditioning and encapsulating the fuel are described. 


770 (CEA-CONF—4156) Steam generator of the HTR type 
reactors. Aubert, G.; Tilliette, Z.; Bron, M.; Chaboseau, M. (CEA 
Centre d’Etudes Nucleaires de Saclay, 91 - Gif-sur-Yvette (France). 
Dept. des Etudes Mecaniques et Thermiques). 1977. 23p. (In 
French). (CONF-7709187—1). Dep. NTIS (US Sales Only), PC 
A03/MF AOl1. 

From Meeting on the steam generators for nuclear power 
plants; Paris, France (29 Sep 1977). 

The evolution of the steam generators of gas-cooled reactors 
is briefly recalled in the precise case of HTR type reactors: exploita- 
tion experience, state of the research and tests in progress. The 
helical beam technology is briefly described, the specifications of 
direct-cycle heat exchangers operating at high temperatures and the 
intermediate exchangers of process heat HTR are discussed. 


771 (GA-A—15415) HTGR safety program. Fleming, K.N.; 
Houghton, W.J.; Joksimovic, V. (General Atomic Co., San Diego, 
CA (USA)). Jun 1979. Contract EY-76-C-03-0167-061. 17p. Dep. 
NTIS, PC A02/MF AO1. 

A brief review is presented of: (1) inherent and passive 
HTGR safety characteristics; (2) past work and current assessments 
of HTGR safety; (3) the objectives of current safety-related work in 
the HTGR generic and gas turbine programs. 


772 (GA-A—15423) Heat exchanger designs for gas turbine 
HTGR power plant. van Hagan, T.H.; McDonald, C.F.; Creek, R.B. 
(General Atomic Co., San Diego, CA (USA)). Jul 1979. Contract 
AT03-76SF70046. 13p. (CONF-791205—9). Dep. NTIS, PC A02/ 
MF AOl. 

From ASME winter annual meeting; New York, NY, USA (2 
Dec 1979). 

The performance and mechanical aspects of the recuperator 
and precooler designs established for a nuclear CCGT power plant 
in the 1200-MW(e) class are presented. These heat exchangers are 
designed for an integrated plant arrangement embodying three inde- 
pendent power conversion loops coupled to an HTGR, with one set 
of heat exchangers per loop. Topics discussed include heat exchang- 
er concept evolution and selection, thermal sizing, and mechanical 
design. In addition to design features, fabrication and handling 
considerations required to accommodate the large size and weight of 
these units are discussed. 


773 (I[AE—3049) Mathematical model for calculation of veloc- 
ity, temperature and pressure fields in a hydraulic circuit of reactor 
with “porous” heat-generating medium. Smirnov, L.P.; Segal, M.D. 
(Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow. Inst. Atomnoj Ehnergii). 1978. 12p. (In Russian). 
Dep. NTIS (US Sales Only), PC A02/MF A0O1. 

Set is the problem for calculations of two-dimensional tem- 
perature fields, pressures and velocities in a heat generating assembly 
with peblle fuel elements and radia! flow of viscous, compressible 
coolant with variable physical properties. In adopted assumptions 
written are equations and boundary conditions in analytical finite- 
difference form for collectors and a porous energy-releasing 
medium. The possibility of the method application is considered and 
the way for equations of motion and energy splitting is suggested for 
their subsequent solution according to the diagram of variable direc- 
tions with the adopted boundary conditions. The scheme of solution 
joining on the boundaries of regions is proposed. The finite-differ- 
ence analogs for the solutions of initial equations on the boundaries 
of the region are described. The finite difference method for splitted 
equation solution along eac each directions has been selected. 


774 (IEA—509) Temperature distribution in a coaxial ring 
tube duct for HTR applications. Konuk, A.; Rodriguez, F.A. (Insti- 
tuto de Energia Atomica, Sao Paulo (Brazil). Centro de Engenharia 
Nuclear). May 1978. 80p. Instituto de Energia Atomica, Sao Paulo, 
Brazil. 

A computer program has been developed to help optimize the 
design of a coaxial ring tubes type hot gas duct to be used in high 
temperature reactors (HTR). In this design, the hot helium (950°C) 
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flows in a large ceramic pipe, and the cold helium returns to the 
reactor through the holes made in the pipe wall, thus cooling the 
ceramic. The program provides a finite difference solution of the 
steady state conduction equation with proper boundary conditions in 
polar coordinates. The finite difference grid, containing many irre- 
gualr points because at the convective boundary conditions on the 
cold gas holes, is prepared in a subroutine to allow running the 
program easily many times with different configurations. 


775 (INIS-mf—4690, pp v) Probabilistic approach to deter- 
mine the integrity of multi-component reactor structures using limited 
test data. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

A system of high reliability, such as an internal reactor 
structure of high redundancy which is in a corrosive environment, 
may contain some failed components. A general method for deter- 
mining the overall failure probability of such a structure, when 
limited test data is available, will be presented. The stresses which 
arise in a structure under fault loading conditions must be deter- 
mined. The magnitude of these stresses will indicate the degree of 
redundancy in the system and thereby its likely ability to withstand 
the loading. A consideration which could have some influence is 
whether the structure is subject to continuous loading or the sudden 
application of a load. Typically the core restraint structure of a gas 
cooled graphite moderated reactor contains a few thousand bolts. It 
is likely that any sample population will be a large fraction of the 
total bolt population. Therefore any predicted bolt failure probabil- 
ity distribution must take into account the finite size of the bolt 
population. Using the theorem of Inverse Probability the overall 
failure probability for such a structure will be determined, where all 
the above factors are taken into account. 


776 (JAERI-M—7745) Power distribution characteristics of 
experimental multi-purpose very high temperature gas cooled reactor. 
Distortions of the local power distribution in the fuel lattices of 
internally-cooled pin type and multi-hole type. Doi, T. (Japan Atomic 
Energy Research Inst., Tokyo). Jul 1978. 56p. (In Japanese). Dep. 
NTIS (US Sales Only), PC A04/MF A0O1. 

The local power distributions in a unit flow control region 
with and without a pair of control rods were analyzed for back-up 
cores of the Experimental Multi-Purpose Very High Temperature 
Gas Cooled Reactor by use of the point lattice burn-up code 
DELIGHT-IV and the two-dimensional transport code TWO- 
TRAN-IL. The following were revealed: (1) In modeling the cross 
section of a control rod by square shape, the equi-surface model is 
desirable for evaluation of multiplication constants and the equi- 
volume model for evaluation of power distributions. (2) A homoge- 
neous model of the fuel elements is conservative in core design 
compared with the heterogeneous one, because of the underestima- 
tion of a control rod worth and the overestimation of a local power 
peaking. (3) The diffusion model estimates the control rod worth 
accurately with mean cross sections of the fuel elements and control 
rods. 


777 (Juel-Spez—S) Status of high temperature reactor develop- 
ment in the Federal Republic of Germany. Engelmann, P. (Kernfors- 
chungsanlage Juelich G.m.b.H. (Germany, F.R.)). Feb 1978. 144p. 
Dep. NTIS (US Sales Only), PC A08/MF A0O1. 

The Swedish AB Atomenergi held a HTR Information Semi- 
nar in Stockholm on January 11, 1978. At this seminar the status of 
the High Temperature Reactor development program in the Federal 
Republic of Germany was presented in a series of papers. This report 
containing the papers in english language makes the information also 
available to other parties outside Germany who are interested in the 
HTR development. The papers deal with the German HTR-pro- 
gram, the experience from construction and operation of HTR- 
plants, the HTR-technology, especially the nuclear system and its 
application for power production and process heat, the nuclear coal 
gasification and nuclear long distance energy transport, the HTR 
fuel cycles, the safety of HTR plants and nuclear process heat plants, 
an economic evaluation of the HTR as a power plant and/or source 
of process heat and the introduction strategy of this reactor system 
in the FRG. The review represents the status at the beginning of 
1978. 


778 (ORNL—5484) Pebble Bed Reactor: core physics and fuel 
cycle analysis. Vondy, D.R.; Worley, B.A. (Oak Ridge National 
Lab., TN (USA)). Oct 1979. Contract W-7405-ENG-26. 174p. Dep. 
NTIS, PC A08/MF AOl. 

The Pebble Bed Reactor is a gas-cooled, graphite-moderated 
high-temperature reactor that is continuously fueled with small 
spherical fuel elements. The projected performance was studied over 
a broad range of reactor applicability. Calculations were done for a 
burner on a throwaway cycle, a converter with recycle, a pre- 
breeder and breeder. The thorium fuel cycle was considered using 
low, medium (denatured), and highly enriched uranium. The base 
calculations were carried out for electrical energy generation in a 
1200 MW/sub e/ plant. A steady-state, continuous-fueling model 
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was developed and one- and two-dimensional calculations were used 
to characterize performance. Treating a single point in time effects 
considerable savings in computer time as opposed to following a 
long reactor history, permitting evaluation of reactor performance 
over a broad range of design parameters and operating modes. 


779 (ORNL/TM—6741) Simulated fission product oxide be- 
havior in Triso-coated HTGR fuel. Pearson, R.L.; Lindemer, T.B. 
(Idaho National Engineering Lab., Idaho Falls (USA)). Aug 1979. 
Contract W-7405-ENG-26. 30p. Dep. NTIS, PC A03/MF AOl1. 

Several combinations of Trisco-coated UO: particles with 
additions of simulated fission product oxides were investigated. They 
were first heat-treated in the laboratory; then their behavior was 
examined by metallography, radiography, the scanning electron 
microscope, and electron microprobe x-ray analysis. Pressures of the 
various gaseous species within the particles were calculated and 
displayed as Ellingham diagrams. It appears to be essential that 
Triso-coated fuel have impermeable inner high-density pyrocarbon 
(iLTI) layers, because the fission product strontium, in gaseous form, 
will interact with SiC. As oxides, the rare earth fission products 
redistributed slightly within the buffer layer but did not interact with 
the SiC layers. 


POWER REACTORS, NON-BREEDING, 
OTHERWISE MODERATED OR UNMODERATED 


REFER ALSO TO CITATION(S) 946, 948, 1019, 1041, 1128 


780 (CEGB-RD/B/N—4097) Pellet cladding interactions and 
length chanzes in SGHWR fuel pins. Part 2 - a computer model. 
Dickson, I.K.; Roberts, G. (Central Electricity Generating Board, 
Berkeley (UK). Berkeley Nuclear Labs.). Oct 1977. 26p. Dep. NTIS 
(US Sales Only), PC A03/MF AOl1. 

A computer programme has been developed to predict length 
changes in SGHWR fuel pins. The model on which it is based allows 
for irradiation growth in the cladding and a mechanical interaction 
between fuel and cladding. When fuel pellet/cladding contact is 
established, continued expansion of the pellet generate stresses in the 
cladding which can be relaxed by creep in both fuel and cladding. 
Creep in the cladding produces pin extension, whilst creep in the 
fuel reduced the capacity of the pellet to expand at any subsequent 
power ramps by closure of the cracks. Consequently, the relative 
deformation rates of fuel and cladding determine the overall pin 
length change. In modelling the expansion and creep behaviour of 
the fuel, particular attention is paid to the rate at which thermal 
expansion cracks within the fuel close. The programme enables 
length changes in any standard design of SGHWR fuel pin, subject 
to any power history, to be predicted. An extensive range of 
comparisons between individual programme predictions and meas- 
ured length changes is given, and it is shown that agreement is good 
in all cases. The most important conclusions are that the pin exten- 
sion rate decreases monotonically with increasing burn-up, but 
passes through a maximum at an intermediate value of rating 


781 (ITEF—122(1977)) Calculational and experimental inves- 
tigations of tritium accumulation in heavy water reactors. Bergel’son, 
B.R.; Zhakevich, L.M.; Kukavadze, G.M.; Memelova, L.Ya.; Chu- 
prakov, D.V. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Moscow. Inst. Teoreticheskoj i Ehksperimental’noj 
Fiziki). 1977. 34p. (In Russian). Dep. NTIS (US Sales Only), PC 
A03/MF AOI 

A set of equations is derived which determines the tritium (T) 
buildup in heavy water moderated reactors. The process of T buil 
odup is assumed to be gverned mainly by the D + n — T and *He 
+n— + p reactions as well as by the 8 decay of T. A mass- 
spectrospic method of determining T concentraitons is described at 
length. The method is based on measuring isotopic composition of 
helium. For the ITEP reactor tritium concentration has been meas- 
ured to equal 4.87 +- 0.11 Ci/l. The findings presented show that at 
neutron fluxes of about 10'* and 10'* neutron/cm?xs the heavy water 
activity due to T accumulation will amount to 50 and 500-1000 Ci/] 
respectively after 25-30 yrs. of reactor operation. In the case of 
fluxes phi > 10'* neutron/cm?xs, the contribution of the *He(n,p)T 
reaction becomes substantial 


782 Impacts of reactor-induced defects on spent fuel storage. 
Johnson, A.B. Jr. (Battelle Pacific Northwest Labs., Richland, WA 
(USA)). pp 235-253 of Compte rendu du seminaire de l’AEN sur le 
stockage des elements combustibles irradies. Paris, France; OECD 
(1978). 

From Seminar on the storage of spent fuel elements; Madrid, 
Spain (Jun 1978) 

Defects arise in the fuel cladding on a small fraction of fuel 
rods during irradiation in water-cooled power reactors. Defects 
from mechanical damage in fuel handling and shipping have been 
almost negligible. No commercial water reactor fuel has yet been 
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observed to develop defects while stored in spent fuel pools. In some 
pools, defective fuel is placed in closed canisters as it is removed 
from the reactor. However, hundreds of defective fuel bundles are 
stored in numerous pools on the same basis as intact fuel. Radioac- 
tive species carried into the pool from the reactor coolant must be 
dealt with by the pool purification system. However, additional 
radiation releases from the defective fuel during storage appear to be 
minimal, with the possible exception of fuel discharged while the 
reactor is operating (CANDU fuel). Over approximately two dec- 
ades, defective commercial fuel has been handled, stored, shipped 
and reprocessed. 


783 Performance of turbine auxiliaries and service systems at 
Rajasthan Atomic Power Station. Kothari, C.M.; Damodaran, S. 
(Rajasthan Atomic Power Station, Kota (India)). pp 257-260 of 
Operating experience of nuclear reactors and power plants. Bombay; 
Department of Atomic Energy (1977). 

From Symposium on operating experience of nuclear reactors 
and power plants; Bombay, India (7 Feb 1977). 

Performance of the turbine auxiliaries and service systems at 
the Rajasthan Atomic Power Station, India are described. Some of 
the specific problems encountered in connection with the feed water, 
turbine governing and common services like compressed air, chilled 
water, water treatment and chlorination systems are outlined. 


784 Site testing of condenser cooling water pumps. Madhavan, 
P.; Sharma, M.C. (Department of Atomic Energy, Bombay (India). 
Power Projects Engineering Div.). pp 265-269 of Operating experi- 
ence of nuclear reactors and power plants. Bombay; Department of 
Atomic Energy (1977). 

From Symposium on operating experience of nuclear reactors 
and power plants; Bombay, India (7 Feb 1977). 

Problems encountered during the testing of the cooling water 
pumps at the RAPP-2 site are discussed. The reasons for in situ 
testing are explained. The parameters to be measured and the meth- 
ods of measurement with special emphasis on flow measurement are 
described. The technique employed in the discharge measurement of 
cooling water pumps of RAPP-2 is dealt with in detail. The pro- 
posed test loop for MAPP cooling water pump testing is also 
touched upon. 


785 Accuracy of estimation of reactor thermal power from 
secondary cycle measurements for RAPS. Prabhakar, B.S.; Deo, 
P.M.; Ramakrishnan, S. (Department of Atomic Energy, Bombay 
(India). Power Projects Engineering Div.). pp 25-32 of Nuclear 
reactor instrumentation. Vol. 2, Sect. 1. Bombay; Department of 
Atomic Energy (1977). 

From Symposium on nuclear reactor instrumentation; 
Bombay, India (20 Dec 1974). 

Accurate estimation of thermal power is essential for a power 
plant. The various power stages of a CANDU type nuclear power 
plant and the method to be used for estimation of power at each 
stage are described. The problems posed in the estimation of reactor 
thermal power in the first three stages of the Rajasthan Atomic 
Power Station are also mentioned. 


786 Fuel performance and management at RAPS. Rustagi, 
R.S.; Das, M. (Department of Atomic Energy, Bombay (India). 
Power Projects Engineering Div.). pp 296-301 of Operating experi- 
ence of nuclear reactors and power plants. Bombay; Department of 
Atomic Energy (1977). 

From Symposium on operating experience of nuclear reactors 
and power plants; Bombay, India (7 Feb 1977). 

The Rajasthan Atomic Power Station, unit-1 has been under 
operation for the last 4 years. The operating experience has been 
very satisfactory since over 99.8% of the 6,500 fuel assemblies 
irradiated in the reactor have performed as designed. The few 
assemblies that developed leaks in operation were simply discharged 
from the reactor by the fuelling machines with the reactor at power. 
An account of the fuel management and fuel performance at RAPS 
has been given. A comparison of these with the Canadian fuel 
performance has been made. The conclusions and recommendations 
on fuel management, based on the experience at the RAPS are also 
included. 


787 Physics fuel management scheme for reactivity enrichment 
of CIRUS reactor. Singh, K.; Sankaranarayanan, S. (Bhabha Atomic 
Research Centre, Bombay (India)). pp 309-313 of Operating experi- 
ence of nuclear reactors and power plants. Bombay; Department of 
Atomic Energy (1977). 

From Symposium on operating experience of nuclear reactors 
and power plants; Bombay, India (7 Feb 1977). 

Due to ageing of the CIRUS calandria, some of the calandria 
tube positions may have to be plugged and hence may not 
available for installing fuel rods. Therefore, to meet reacticity re- 
quirements for operations and reactor utilisation, it may be necessary 
to increase the available reactivity by installing enriched fuel assem- 
blies. A part or whole of this increased reactivity may also be utilised 
for extra isotope production or other experimental facilities. The 
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possibility of using plutonium-aluminium alloy booster rods to in- 
crease the reactivity by about 10 milli-k is descri 


788 Problems in chilled water system instrumentation. Deo, 
P.M.; Ramakrishnan, S.; Puntambekar, P.D. (Department of Atomic 
Energy, Bombay (India). Power Projects Engineering Div.). pp 22- 
24 of Nuclear reactor instrumentation. Vol. 2, Sect. 1. Bombay; 
Department of Atomic Energy (1977). 

From Symposium on nuclear reactor instrumentation; 
Bombay, India (20 Dec 1976). 

The chilled water system for a CANDU type Nuclear Power 
Plant which provides a constant low temperature source of cooling 
water to various items of equipment in the plant, in particular, the 
heavy water vapour recovery units, is described. The system consists 
of a multiple closed loop system through which the chilled water is 
pumped from the chiller plant to various equipments, and, after 
absorbing heat from the equipments, is returned to the chiller plant. 
The chiller plant consists of a number of vapour compression refrig- 
eration type chillers. The main functions of the instrumentation of 
the chilled water system are mentioned. 


789 Estimation of errors in RAPS-1 channel temperature moni- 
toring system. Deo, P.M.; Seth, K.K.; Agrawal, V.J. (Department of 
Atomic Energy, Bombay (India). Power Projects Engineering Div.). 
pp 100-108 of Nuclear reactor instrumentation. Vol. 2, Sect. 1. 
Bombay; Department of Atomic Energy (1977). 

From Symposium on nuclear reactor instrumentation; 
Bombay, India (20 Dec 1976). 

Channel temperature monitoring (CTM) systems, used in the 
RAPS is described. Errors in measuring the zone mean temperature 
and the deviation of channel outlet temperature which are intro- 
duced due to tolerances on various components used and the vari- 
ations in supply, ambient conditions, etc. are mentioned in detail. 
The source of error, the extent of error, the nature of error etc. are 
all tabulated with special remarks. The actual procedure followed 
for error estimation as well as the need for the same are discussed. 


790 Moderator temperature control for RAPS. Deo, P.M.; 
Ramakrishnan, S.; Sarkaar, B.K. (Department of Atomic Energy, 
Bombay (India). Power Projects Engineering Div.). pp 109-115 of 
Nuclear reactor instrumentation. Vol. 2, Sect. 1. Bombay; Depart- 
ment of Atomic Energy (1977). 

From Symposium on nuclear reactor instrumentation; 
Bombay, India (20 Dec 1976). 

Moderator mean temperature control of the RAPS is treated 
as a typical process control system for analysis. The method used for 
conducting the stability analysis consists of obtaining the overall 
open-loop transfer function experimentally by opening the loop at 
the controller, giving a step input signal to the loop and recording 
the output. The results of the test conducted at RAPS are presented 
in the form of curves and tables. The gains and phase angles for 
various frequencies are also estimated. The book plot for the system 
is also included. 


791 Some aspects of design, fabrication and calibration of flow 
elements for nuclear power stations. Deo, P.M.; Mago, R.; Padmanab- 
han, N. (Department of Atomic Energy, Bombay (India). Power 
Projects Engineering Div.). pp 128-135 of Nuclear reactor instru- 
mentation. Vol. 2, Sect. 1. Bombay; Department of Atomic Energy 
(1977). 

From Symposium on nuclear reactor instrumentation; 
Bombay, India (20 Dec 1976). 

Relevant information about flow elements for a 235MW(e) 
nuclear power station are given. These values pertain to Kalpakkam- 
1 reactor. The flow elements coupled with suitable secondary instru- 
ments give an indication of the rate of flow of fluid through the 
system piping; they are also used for plant heat balance calculations 
as well as for setting the flow to various equipments at required 
values at the commissioning stages. Indigenisation efforts made in 
manufacturing these equipments and the design details with the 
schedules are discussed. The problems encountered and the need for 
calibration standards, etc. are also explained. Some recommendations 
based on these experiences are included. 


792 Our experience with RAPS CTM system. Sharma, M.P. 
(Rajasthan Atomic Power Project, Kota (India)). pp 66-70 of Nucle- 
ar reactor instrumentation. Vol. 2, Sect. 1. Bombay; Department of 
Atomic Energy (1977). 

From Symposium on nuclear reactor instrumentation; 
Bombay, India (20 Dec 1976). 

In RAPS-1 channel temperature monitoring system uses two 
identical installations for all 306 channels. The system performs 
function of detecting excessive heat generation or low flow by 
detecting excessive temperature deviation of any one channel and 
excessive average temperature rise of any one of eight defined zones. 
The system is also used for flux tilt control. A detailed description of 
the system is given. Resistance temperature detectors (RTD) are 
used as temperature sensing elements. Stable DC supply and stable 
series resistors with adjusting potentiometers are used for each RTD 
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network. Alarms and display of channel temperature deviation from 
zone mean, zone mean temperature, and for 4 inner zones, each zone 
mean temperature deviation from average of the other three are 
provided. 2 out of 2 coincidence is used for safety function. Some of 
the problems faced, corrective action taken and suggestions are also 
described 
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REFER ALSO TO CITATION(S) 944, 945, 980, 981, 982, 985, 986, 
988, 989, 991, 992, 997, 1000, 1004, 1005, 1071, 1077, 1079, 1087, 
1090, 1108, 1125, 1129, 1385, 1394, 1401, 1402, 1409, 1451, 1474, 1496 


793 (CONF-790602—87) Analytical method to accurately pre- 
dict LMFBR core flow distribution. Carelli, M.D.; Willis, J.M. (Wes- 
tinghouse Electric Corp., Madison, PA (USA). Advanced Reactors 
Div.). 1979. Contract EY-76-C-15-2395. 10p. Dep. NTIS, PC A02/ 
MF AOl. 

From ANS annual meeting; Atlanta, GA, USA (3 Jun 1979). 

An accurate and detailed representation of the flow distribu- 
tion in LMFBR cores is very important as the starting point and 
basis of the thermal and structural core design. Previous experience 
indicated that the steady state and transient core design is as good as 
the core orificing; thus, a new orificing philosophy satisfying a priori 
all design constraints was developd. However, optimized orificing is 
a necessary, but not sufficient condition for achieving the optimum 
core flow distribution, which is affected by the hydraulic character- 
istics of the remainder of the primary system. Consequently, an 
analytical model of the Pvt primary system was developed, 
resulting in the CATFISH computer code, which, even though 
specifically written for LMFBRs, can be used for any reactor 
employing ducted assemblies. 


794 (CONF-790802—48) Thermal and thermal stress analysis 
of a pool type LMFBR deck structure. Stephenson, M.; Ahmed, H.; 
Ma, D. (Argonne National Lab., IL (USA)). 1979. Contract W-31- 
109-ENG-38. 17p. Dep. NTIS, PC A02/MF AOI. 

From International conference on structural mechanics in 
reactor technology; Berlin, F.R. Germany (13 Aug 1979). 

The thermal capabilities of the ANSYS code were used to 
construct a thermal model of a pool type LMFBR system. This 
model included the primary tank of hot sodium covered by the 
concrete deck. Included in the geometry were the pump, heat 
exchanger, and control rod penetrations, and the metallic insulation 
underneath the concrete. The model included radiation and conduc- 
tion of heat from the hot sodium to the concrete deck, and the 
cooling of the concrete via water pipes embedded in it. Thermal 
stresses are calculated within the code for the various plate and shell 
steel elements used in the code to represent different parts of the 
structure. This study provides a basis for studying the effect of 
insulation and coolant in the design of the deck structure. 


795 (CONF-790934—1) Analytical modeling of core hydrau- 
lics and flow management in breeder reactors. Carelli, M.D.; Willis, 
J.M. (Westinghouse Electric Corp., Madison, PA (USA). Advanced 
Reactors Div.). 1979. Contract EY-76--C-15-2395. 7p. Dep. NTIS, 
PC A02/MF AOl1. 

From 18. congress of International Association for Hydraulic 
Research; Cagliari, Italy (10 Sep 1979). 

An analytical model representing the hydraulic behavior of 
the primary system of fast breeder nuclear reactors is discussed. A 
computer code capable of detailing the core flow distribution and 
characterizing the flow and pressure drop in each reactor compo- 
nent is presented. Application of this method to the reactor core 
thermal-hydraulic design has allowed optimization of the flow man- 
agement with consequent upgrading in performance, reduction of 
unnecessary conservatism and very substantial cost savings. Typical 
quantitative examples are presented. 


796 (CONF-791205—2) Experimental studies of flow distribu- 
tion in a wire wrapped LMFBR blanket assembly. Patch, L.; Roidt, 
R.M.; Carelli, M.D.; Markley, R.A. (Westinghouse Research and 
Development Center, Pittsburgh, PA (USA); Westinghouse Electric 
Corp., Madison, PA (USA). Advanced Reactors Div.). 1979. Con- 
tract EY-76-C-15-2395. 39p. Dep. NTIS, PC A03/MF A0O1. 

From ASME winter annual meeting; New York, NY, USA (2 
Dec 1979). 

An experimental investigation of the flow characteristics in a 
model of an LMFBR wire wrapped blanket assembly is presented. A 
5:1 scale model of a Clinch River Breeder Reactor Plant blanket 
assembly was tested in an unheated airflow facility under Reynolds 
number simulation conditions. Pressure gradients, subchannel gap 
crossflows and local axial velocities were measured in the interior, 
side and corner subchannels, thus providing a complete, self-consist- 
ent set of data. The bulk of the experiments were performed for a 
Reynolds number of 22,000, representative of blanket full flow 
conditions. Additional data were calculated at intermediate (Re = 
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11,800) and low (Re = 4,300) flow conditions. Very detailed map- 
pings of the axial velocity distribution in the subchannels and of the 
crossflow velocities in representative gaps were performed. 


797 (ECN—S52) Pseudo fission-product cross sections for a 
1300 MWe fast breeder reactor (status July 1978). Heijboer, R.J. 
(Stichting Energieonderzoek Centrum Nederland, Petten). Nov 
1978. 26p. Dep. NTIS (US Sales Only), PC A03/MF A01. 

Zero-dimensional burn-up calculations have been performed 
for a reactor with an average core composition representative of a 
1300 MW - LMFBR to obtain its fission product inventory at various 
time steps. In these calculations 162 fission-product nuclides have 
been taken into account. The fission yields used were taken from a 
preliminary version of ENDF/B-V. The adopted cross section set 
for the fission products was the adjusted RCN-2A group constant set 
for 37 important nuclides, supplemented with group constants calcu- 
lated from other libraries, mainly from ENDF/B-IV. The adjust- 
ments in the capture cross sections are based upon integral data from 
STEK and CFRMF. In the calculations the complete fission-product 
mixture was separated into five mixtures of fission-products originat- 
ing from the fissionable nuclides **°U, *°U, 7*°Pu, **°Pu and **' Pu. 
For each of these heavy nuclides a 26-group set of pseudo fission- 
product cross sections was derived at each of the 9 time steps. Tables 
of the capture group constants of the 5 pseudo products are given at 
a burn-up stage of 41 MWd/kg. Comparisons are made with results 
of previous calculations (1976) in which other fission yields, capture 
cross sections and group weighting functions were used. On the 
average, the difference between the present and previous results is 
about +3%. The calculated capture cross sections of the pseudo 
products depend at present for about 82% on adjusted capture cross 
section data of individual fission-product nuclides (RCN-2A set). 
The uncertainty in the average pseudo fission-product capture cross 
section in a LMFBR, as calculated with the present data, is estimat- 
ed at 6 to 9%. 


798 (ETEC-TDR—79-7) Stresscoat test of 6-inch pipe clamp 
in TTF: article B. Rollins, C.T. (Energy Technology Engineering 
Center, Canoga Park, CA (USA)). 4 May 1979. Contract EY-76-C- 
03-0700. 49p. AT. 

The Stresscoat evaluation is presented for the stress distribu- 
tion in the clamp and adjacent pipe when subjected to clamp bolt 
load, tensile and compressive load on the clamp normal to the pipe. 
The Stresscoat evaluation was effective in determining the approxi- 
mate stress distributions and the maximum stress locations for each 
type of loading. Based on these results detailed strain gage locations 
for subsequent testing were selected and presented. 


799 (FEI—850) Physical aspects of choosing fuel for a re- 
search fast reactor. Antonova, V.N.; Lantsov, M.N.; Markelov, I.P.; 
Orekhov, V.L; Chuikov, M.I. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Obninsk. Fiziko-Ehnergeti- 
cheskij Inst.). 1978. 10p. (In Russian). Dep. NTIS (US Sales Only), 
PC A02/MF AO1. 

Comparative evaluations of research sodium cooled fast reac- 
tors fueled with plutonium or uranium carbides have been made. The 
core represents a homogeneous mixture of major constituents - fuel, 
socium and steel. The physical calculations have been fulfilled in 
terms of the 26-group P;-approximation in the spherical geometry 
within the wide range of core volumes (20-1000 1). The plutonium 
fuel is concluded to be superior to the uranium one from the 
standpoint of the reactor “quality” (ratio of the maximum neutron 
flux to the reactor power), fuel concentration in the critical volume 
of the core and the neutron spectrum hardness. 


800 (GEFR—00413) USSR steam generator materials exami- 
nation of test specimens. Hampton, L.V.; Roy, P. (General Electric 
Co., Sunnyvale, CA (USA). Advanced Reactor Systems Dept.). Jan 
1979. Contract EY-76-C-03-0893-031. 54p. AT. 

Metallography, radiography, chemical analysis and electron- 
microprobe analysis were used to characterize samples of USSR 
steam generator materials and sodium loop specimens. The samples 
were analyzed with regard to steam side corrosion and deposition, 
decarburization, structure, composition and weld integrity. The lack 
of suitable archive materials and precise operating conditions limits 
the number of firm conclusions which can be drawn as a result of the 
examination. An attached Appendix lists all the available initial data 
and the type of specimens examined. 


801 (GEFR—00449) Fouling and chemical cleaning studies: 
CRBRP evaporators. Part II. Hampton, L.V. (General Electric Co., 
Sunnyvale, CA (USA). Advanced Reactor Systems Dept.). May 
1979. Contract EY-76-C-03-0893-030. 39p. AT 

Tests were conducted to study the chemical descaling process 
of removing fouling deposits from the waterside surfaces of sodium- 
heated 2-1/4Cr-1Mo steel evaporator tubes. Test solutions were 
ammoniated EDTA (ethylenediamine tetraacetic acid), ammoniated 
citric acid and ammoniated EDTA + citric acid. The fouling 
product layers were characterized by both energy dispersive x-ray 
and electron microprobe techniques. Tests were conducted at ap- 
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proximately 80°C (176°F) and at 25.2 cm*/sec (0.4 GPM) and 252 
cm/sec (4.0 GPM). The base metal corrosion rates during cleaning 
were determined. Ammoniated EDTA + citric acid solutions yield- 
ed the most acceptable results. 


802 (GEFR-SP—011) Mechanisms of fuel-cladding chemical 
interaction: US interpretation. Adamson, M.G. (General Electric 
Co., Pleasanton, CA (USA). Vallecitos Nuclear Center). 1977. Con- 
tract EY-76-C-03-0893-014. 47p. (CONF-770215—1). Dep. NTIS, 
PC A03/MF AOl. 

From Technical ee yaeeting on fuel and cladding 
oe Tokyo, Japan (21 Feb 1977). 

sed mechanisms of fuel-cladding chemical interaction 

(FCI) it in “i MFBR fuel pins are reviewed and examined in terms of 
in-pile and out-of-pile data. From this examination several factors are 
identified which may govern the occurrence of localized deep 
intergranular penetrations of Type-316SS cladding. Using a plausible 
mechanistic hypothesis for FCCI, first steps have been taken to- 
wards developing a quantitative, physically-meaningful, mathemat- 
ical method of predicting cladding wastage in operating fuel pins. 
Both kinetic and thermodynamic aspects of FCCI are considered in 
the development of this prediction method, together with a fuel 
chemistry model that describes the evolution of thermochemical 
conditions at the fuel-cladding gap. On the basis of results from 
recent fuel pin and laboratory tests a thermal transport mechanism 
has been proposed to explain the thermal gradient-induced migration 
of Fe, Cr, and Ni from cladding into the fuel. This mechanism 
involves chemical transport of the metallic cladding components (as 
tellurides) in liquid Cs—Te. 


803 (HEDL-SA—1725-FP) Comparison of a fission-gas ef- 
fects in a transient overpower test (HUT 5-7A) to FRAS3 code 
predictions. Gruber, E.E.; Randklev, E.H. (Argonne National Lab., 
IL (USA); Hanford Engineering Development Lab., Richland, WA 
(USA)). 1979. Contract EY-76-C-14-2170. 9p. (CONF-7908 16—67). 
Dep. NTIS, PC A02/MF AOl. 

From International meeting on fast reactor safety technology; 
Seattle, WA, USA (19 Aug 1979). 

Fission gas has an important bearing on fuel dynamics during 
reactor transients. Fission-gas bubble sizes and densities, both within 
grains and on grain boundaries, are characterized as functions of 
radial location at the axial midplane in studies of PNL-9 fuel micros- 
tructures before and after the HUT 5-7A (PNL 9-25) TREAT test. 
The FRAS3 code, being developed to model fission-gas effects in 
reactor transients, is applied tc analyze the results of the HUT 5-7A 
test are presented to illustrate the observed phenomena and the 
validity of the modeling approach. 


804 (INIS-mf—4690, pp v) Dynamic instability analysis of 
axisymmetric shells by finite element method with convected coordi- 
nates, 1977 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

rectilinear shell element formulated in the convected (co- 

rotational) coordinates is used to investigate the effects of edge 
conditions on the behaviors of thin shells of revolution under sud- 
denly applied uniform loading. The equivalent generalized nodal 
forces under uniform loading are computed to the third order of the 
length of each element. A dynamic buckling load is defined as the 
load at which a great change in the response is observed for a small 
change in the loading. The problem studied is a shallow spherical 
cap. The cap is discretized into a finite number of elements. This 
discretization introduces some initial imperfections into the shell 
model. Nonetheless, the effect of this artificial imperfection is isolat- 
ed from the effect of the edge conditions provided the same number 
of elements is used in all the cases. Four different edge conditions for 
the cap are used. These boundary conditions are fixed edge, hinged 
edge, roller edge and free edge. 


805 (INIS-mf—4690, pp v) Some trends in constitutive equa- 
tion model development for high-temperature behavior of fast-reactor 
structural alloys. 1977 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 


806 (JAERI-M—7763) Investigation of LMFBRs with Th 
blanket for supply of U-233 to HTGR. Yoshida, H.; Ohta, F. (Japan 
Atomic Energy Research Inst., Tokyo). Jul 1978. 60p. (In Japanese). 
Dep. NTIS (US Sales Only), PC A04/MF AO1. 

A symbiotic energy system between fast breeder reactor and 
high temperature gas-cooled thermal reactor appears to be promising 
as an energy system self-sufficient in fuel to produce both electricity 
and high temperature process heat. In the system, LMFBR supplies 
sufficient quantity of Pu to keep itself going and also produces U-233 
for Th-***U HTGR. In the investigation to find out such LMFBR 
with Th blanket having good Pu/U-233 breeding to keep the system 
in operation through neutronic and fuel cycle analyses, three types 
of !1000MWe LMFBR were examined: conventional two-zoned core 
LMFBR, axial parfait heterogeneous core LMFBR, and radial par- 
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fait heterogeneous core LMFBR. In each type, the UO>-blanket is 
partly replaced by ThO:-blanket to produce U-233. Results indicate 
the axial parfait heterogeneous core LMFBR is appropriate for the 
symbiotic energy system in breeding performance, safety perform- 
ance (sodium void coefficient etc.) and economy. 


807 Process instruments for sodium cooled fast reactors. 
Hunjan, A.S.; Rahman, O.A. (Reactor Research Centre, Kalpakkam 
(India). Fast Reactor Group). pp 11-16 of Nuclear reactor instru- 
mentation. Vol. 2, Sect. 1. Bombay; Department of Atomic Energy 


(1977). 

From Symposium on nuclear reactor instrumentation; 
Bombay, India (20 Dec 1976). 

Liquid scdium is chosen as the best suited coolant for fast 
breeder reactors because of its low vapour pressure and good heat 
transfer properties. But liquid sodium reacts violently with air and 
water and is corrosive. It also acquires considerable radioactivity 
while passing through the reactor at temperatures as high as 600deg 
C. Hence, liquid sodium instruments have to be designed with great 
constraints in view; such instruments with sensor-in-pocket arrange- 
ment, for measurement of flow, level, pressure and temperature are 
discussed. 


808 (KFK—2690) Annual report of the working group ‘fuel pin 
and fuel element mechanics’ of the Institut fuer Reaktortechnik (TRT) 
of the Technische Hochschule Darmstadt for the Fast Breeder Project. 
Fabian, H.; Humbach, W.; Lassmann, K.; Mueller, J.J.; Preusser, T.; 
Schmelz, K. (Kernforschungszentrum Karlsruhe G.m.b.H. (Ger- 
many, F.R.). Projekt Schneller Brueter). Sep 1978. 102p. (In 
German). Dep. NTIS (US Sales Only), PC A06/MF AO1. 

This report comprises six single lectures given at an informa- 
tion meeting organized by the Institut fuer Reaktortechnik der 
Technischen Hochschule Darmstadt (IRT) in Darmstadt on April 
24, 1978. The lectures are an account of work performed at IRT on 
the mechanics of fuel pins and fuel elements and supported by the 
Fast Breeder Project (PSB) of KfK. These activities can be broken 
down into studies of the integral fuel pin (URANUS computer code) 
and into multidimensional studies of the fuel pin using the finite- 
element method (FINEL and ZIDRIG computer codes). Moreover, 
a report is presented of the status of the test facility for simulation of 
out-of-pile cladding tube loads and of the IRT project on the 
simulation and analysis of radiation damage. 


809 (KFK—2697) Pressure drop of spacer grids in rod bundles 
of 12 rods with smooth and roughened surfaces. Rehme, K. (Kernfors- 
chungszentrum Karlsruhe G.m.b.H. (Germany, F.R.). Inst. fuer 


Neutronenphysik und Reaktortechnik; Kernforschungszentrum 
Karlsruhe G.m.b.H. (Germany, F.R.). Projekt Schneller Brueter). 
Oct 1978. 24p. Dep. NTIS (US Sales Only), PC A03/MF AOI. 

Experiments have been performed on the pressure drop of 
spacer grids in rod bundles of 12 rods. Both a smooth and a rough 
rod bundle was used in the experiments. The artificial roughness cut 
into the outer surface of the rods was chosen such as to meet the 
actual design of a gas cooled fast breeder reactor. The results of this 
investigation for a Reynolds number range between Re=4.10* and 
7.10% indicate that the pressure drop at the spacer grids is higher in a 
roughened rod bundle than in a smooth rod bundle. 


810 (LA—7975-PR) Examination of fast reactor fuels and 
FBR analytical quality assurance standards and methods. 
report, April 1-June 30, 1979. Maraman, W.J. (comp.). (Los Alamos 
Scientific Lab., NM (USA)). Aug 1979. Contract W-7405-ENG-36. 
16p. 7 NTIS, PC A02/MF AOl. 

is project is directed toward the examination and compari- 
son of the effects of neutron irradiation on Liquid Metal Fast 
Breeder Reactor (LMFBR) Program fuel materials. Characteriza- 
tions of unirradiated and irradiatied fuels by analytical chemistry 
methods will continue, and additional methods will be modified and 
mechanized for hot-cell application. Macro- and micro-examinations 
will be made on fuel and cladding, using the shielded electron 
microprobe, emission spectrograph, radiochemistry gamma scanner, 
mass spectrometers, and other analytical facilities. New capabilities 
will be developed in gamma scanning analyses to assess spatial 
distribtions of fuel and fission products, mass spectrometic measure- 
ments of burnup and fission gas constituents, and other chemical 
analyses. Reliable chemical characterizations are essential to the 
development of high-quality fuels, control rods, and other reactor 
components in the FBR Program. Tasks were designed to assure the 
quality of a chemical characterizations necessary to evaluate reactor 
components relative to specifications. Tasks include: (1) the contin- 
ual preparation and distribution of carefully characterized calibration 
materials and quality control samples for use in quality assurance 
surveillance programs of vendor and purchaser analytical chemistry 
laboratory operations, (2) the development of and the guidance in 
the use of quality assurance programs for sampling and analysis, (3) 
the development of impoved methods of analysis, (4) the preparation 
of continuously updated analytical method manuals, and (5) mainte- 
nance of referee analysis capabilities to characterize, on a reimburs- 
able basis, materials in dispute between fabricators (vendors) and 
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reactor operators (purchasers). At this time, the emphasis is on the 
FFTF. The program will be extended, as appropriate, to the 
LMFBR demonstration and large production facilities in the future. 


811 (NITAR-P—4(338)) Reactivity effects analysis as a means 
of fast reactor diagnostics. Afanas’ev, V.A.; Gryazev, V.M.; Efimov, 
V.N.; Krasnoyarov, N.V.; Skulkin, N.N. (Nauchno-Issledovatel’skij 
Inst. Atomnykh Reaktorov, Dimitrovgrad (USSR)). 1978. 24p. (In 
Russian). Dep. NTIS (US Sales Only), PC A03/MF AOI. 

The components of the temperature and power reactivity 
coefficients of the BOR-60 reactor have been experimentally and 
theoretically investigated. The dependence of the coefficients on the 
reator power, fuel burnup, coolant flow rate and inlet temperature 
have been measured. In measuring the coefficients by a dynamic 
method the time constants of some reactor constituents have been 
determined. A satisfactory agreement has been observed between 
theory and practice. The temperature coefficient has proved weakly 
dependent on the reactor parameters and time. The power coeffi- 
cient has a complicated dependence on the parameters and decreases 
with time. The developed technique of calculating the reactivity 
balance alongside the analysis of the reactivity components provides 
for early diagnostics of the reactor. 


812 (ORNL—S5548) FY 1977 progress report of the Clinch 
River Breeder Reactor source range flux monitor assessment study for 
the reference homogeneous core. Emmett, M.B.; Engle, W.W. Jr.; 
Flanagan, G.F.; Knee, H.E.; Loyd, D.L.; Selby, D.L.; Williams, 
L.R. (Oak Ridge National Lab., TN (USA)). Sep 1979. Contract W- 
7405-ENG-26. 38p. Dep. NTIS, PC A03/MF AOl1. 

Interpretability of Inverse Kinetics Rod Drop (IKRD) was 
examined and found to be feasible. The absolute count rate at 
beginning-of-life (BOL) full shutdown was calculated and deter- 
mined to be below minimum recommended levels. However, geome- 
try and material changes in the SRFM were identified which could 
be employed to achieve the desired minimum levels. Generalized 
perturbation interpolation schemes to estimate detection efficiency 
changes were investigated and found to be feasible but not very 
practical. In addition, the uncertainties associated with the devised 
subcritical monitoring procedure were examined. 


813 (ORNL—S5557) Analysis of the Clinch River Breeder Re- 
actor (CRBR) source range flux monitor (SRFM) count rate history 
during refueling of the first four cycles. Selby, D.L.; Knee, H.E. (Oak 
Ridge National Lab., TN (USA)). Sep 1979. Contract W-7405-ENG- 
26. 45p. AT. 

An annual shutdown for refueling is scheduled for all operat- 
ing cycles of the Clinch River Breeder Reactor (CRBR). Operating 
procedures require that during refueling the Source Range Flux 
Monitor (SRFM) provide a warning to the operator to assure that 
the reactor does not approach criticality any closer than that level 
from which criticality could be attained by a single refueling error, 
with adequate margin for the associated uncertainties. The present 
procedure requires the use of a changing count rate alarm set point. 
This alarm set point would represent the subcriticality level corre- 
sponding to the worst single refueling error plus appropriate uncer- 
tainties. This report is a summary of the work performed at ORNL 
to determine and analyze the count rate history during each step of 
refueling through the first four cycles. In addition, relative alarm 
point values were determined and an effort was made to estimate the 
amount of conservatism associated with the method used to monitor 
refueling. 


(ORNL/TM—6900) Sensitivity theory applied to a tran- 
sient thermal-hydraulics . Weber, C.F.; Oblow, E.M. (Oak 
Ridge National Lab., TN (USA)). Oct 1979. Contract W-7405-ENG- 
26. 112p. Dep. NTIS, PC A06/MF AOl1. 

A new method for sensitivity analysis of transient nonlinear 
problems is developed and applied to a reactor thermal-hydraulics 
problem. The method resembles the differential sensitivity methods 
currently used in the linear problems of reactor physics, but it is 
applicable to nonlinear systems as well. The equations governing 
heat transfer and fluid flow in a fuel pin and surrounding coolant are 
given and used to derive a second set of equations (commonly 
known as the adjoint equations) used in the sensitivity analysis. Both 
systems contain one second-order parabolic and one first-order hy- 
perbolic partial differential equation. Difference equations are de- 
rived to approximate both systems and the convergence properties 
of these discrete systems are evaluated, yielding a useful analysis of 
the numerical solution. The solution functions are used to derive 
sensitivity coefficients for any desired integral response. These sensi- 
tivity coefficients are used in a first-order perturbation theory to 
predict changes in a response resulting from changes in parameter 
values. The results of a test problem are shown, verifying that this 
procedure is indeed useful for a wide variety of sensitivity calcula- 
tions. 


815 (RLO—2227/T32-4) Studies of actinide waste burnup and 
use in fast spectra. Quarterly report, October 1-December 31, 1977. 
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Robinson, A.H. (Oregon State Univ., Corvallis (USA)). Mar 1978. 
Contract EY-76-S-06-2227-032. 50p. Dep. NTIS, PC A03/MF AOl1. 

Computational studies of very fast spectrum reactors show 
that these reactors can burn actinide wastes. Such reactors can 
produce useful power while consuming the actinide wastes from 
light water reactors. Preliminary studies carried out under this 
contract show that under the proper conditions over 50% of the 
Am** and about 35% of the Am*** can be consumed in a three year 
cycle. However, the consumption rate of the actinides is quite 
sensitive to the neutron energy spectrum. In this report results are 
presented for many different configurations of Actinide Burning 
Reactors (ABR’s). These reactors are assumed to consist of infinite 
arrays of actinides (i.e. no leakage), arranged in four different fuel 
compositions; each of which is in three different lattice arrange- 
ments. Thus, a total of 12 different configurations have been consid- 
ered. Also, both sodium and gas coolants are included. All of the 
infinite arrays considered will burn (i.e. fission) the principal actin- 
ides. 


816 (RSA-TM—4) Survey of the current state of knowledge of 
incipient boiling superheat in sodium. Greer, B. (Mount Holyoke 
Coll., South Hadley, MA (USA)). 1979. Contract W-31-109-ENG- 
38. 38p. Dep. NTIS, PC A03/MF AOI. 

Superheat data obtained by various investigators indicate that 
many parameters affect this phenomenon. Controlling parameters 
appear to be inert gas concentration, oxide concentration, system 
pressure, pressure-temperature history, rate of temperature rise, heat 
flux, flow rate, operating time on the system, surface conditions, and 
radiation. Of these, the two believed most influential in controlling 
incipient boiling superheat are the inert gas concentration and oxide 
concentration. Experimental results for the heat flux and rate of 
temperature rise appear to be the most inconsistent. 


817 (WAPD—1350(Add.)) Fission gas release and grain 
growth in THO2-UO, fuel irradiated at high temperature. Goldberg, 
I.; Waldman, L.A.; Giovengo, J.F.; Campbell, W.R. (Bettis Atomic 
Power Lab., West Mifflin, PA (USA)). Jul 1979. Contract EY-76-C- 
11-0014. 26p. Dep. NTIS, PC A03/MF AOI. 

Data are presented on fission gas release and grain growth in 
ThO2-UO, fuels irradiated as part of the LWBR fuel element devel- 
opment program. These data were obtained from three fuel rods that 
experienced peak linear power outputs ranging from 15 to 22 KW/ft 
and supplement fission gas release data previously reported for 51 
rods containing ThO2 and ThO2-UO, fuel irradiated at peak linear 
powers predominantly below 14 KW/ft. Fission gas release was 
relatively high (up to 15.0 percent) for the rods operated at high 
power in contrast to the relatively low fission gas release (0.1 to 5.2 
percent) measured for the rods operated at lower power. Metallogra- 
phic examination revealed extensive equiaxed grain growth in the 
fuel at the high power axial locations of the three rods. The amount 
of fission gas released was correlated with both the magnitude and 
extent of grain growth in the fuel. Operation at a decreasing power 
rating through life results in much lower fission gas release than 
Operation at a constant power. Calculational models for grain 
growth and fission gas release are presented. Based on these calcula- 
tions, it is concluded that about 90% of the fission gas produced is 
released from the fuel region experiencing grain growth (fuel tem- 
perature above about 3400°F) and about 5% of the fission gas 
produced is released in fuel regions experiencing temperatures be- 
tween about 2700°F and 3400°F. Below 2700°F, fission gas release 
is low (about 1 percent or less) depending on fuel density and 
burnup. 


818 (WAPD-TM—1164) Fuel-rod/support-grid scratching and 
friction (LWBR development program). Stout, J.W. (Bettis Atomic 
Power Lab., West Mifflin, PA (USA)). Oct 1979. Contract EY-76-C- 
11-0014. 147p. Dep. NTIS, PC A07/MF AOI1. 

Equations have been developed from test measurements for 
use in defining the anticipated range of potential fuel-rod scratch 
depths resulting from rod-grid interaction during LWBR module 
assembly. Correlations estimating the friction coefficients expected 
between the AM-350 support grids and the Zircaloy-clad fuel rods 
have also been derived. Experience with the use of a colloidal 
graphite suspension as a clad lubricant to facilitate fuel-rod installa- 
tion and minimize clad assembly damage is described. Inspection 
results concerning clad scratches which occurred during the actual 
rod-installation phase of LWBR assembly appear consistent with the 
subject test findings. 


819 (WARD-CR—94000-1) Core restraint development. 
Quarterly progress report for period ending November 30, 1978. 
Sirota, B.B. (Westinghouse Electric Corp., Madison, PA (USA). 
Advanced Reactors Div.). 1978. Contract EY-76-C-02-3045-005. 
62p. AT. 

Information is presented concerning the Core Restraint Test 
Facility activities; core restraint structured analysis; and core re- 
straint quality assurance. 
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(WARD-RB—94000-1) Radial blanket design and devel- 

opment. Quarterly progress report for period ending February 28, 

1979, (Westinghouse Electric Corp., Madison, PA (USA). Advanced 

Reactors Div.). Aug 1979. Contract EY-76-C-02-3045-011. 74p. AT. 

Summaries of prior work and current progress are presented 

for the following task areas: (1) radial blanket heat transfer testing; 
and (2) blanket assembly irradiation. 


821 Property changes in fast-reactor core-support components 
due to low dose rate, long-time irradiation. Johnson, D.L.; Hofman, 
G.L. (Argonne National Lab., IL (USA)). pp L8/7 1-10 of Structur- 
al mechanics in reactor technology. Vol. L. Jaeger, T.A.; Boley, 
B.A. (eds.). Amsterdam, Netherlands; North-Holland (1977). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

To ensure the integrity of LMFBR core-support structures, it 
is necessary to accurately predict the magnitudes and directions of 
the mechanical and physical property changes known to occur in 
structural materials during irradiation. Since the neutron-energy 
spectrum is relatively soft and the total neutron flux relatively low in 
the vicinity of the support structures, little directly applicable data 
are obtainable. An analytical technique, such as the damage-function 
analysis, must be used to extrapolate from harder spectra data. This 
technique has been used to analyze the grid-support structure in the 
Experimental Breeder Reactor-II. 


822 (ZPR-TM—348) Experimental studies of 350 Mw(e) het- 
erogeneous LMFBR cores at ZPPR. Collins, P.J.; McFarlane, H.F.; 
Beck, C.L.; Lineberry, M.J.; Carpenter, S.G.; Ducat, G.A.; Gasidlo, 
J.M.; Goin, R.W. (Argonne National Lab., IL (USA)). 5 Sep 1979. 
Contract W-31-109-ENG-38. 19p. (CONF-790933—2). Dep. NTIS, 
PC A02/MF AO1. 

From IAEA international symposium on fast reactor physics; 
Aix-en-Provence, France (24 Sep 1979). 

The annular heterogeneous concept has been adopted for the 
Clinch River Breeder Reactor. To provide verification of design and 
safety analysis, fourteen core configurations were studied at ZPPR. 
The results and analysis of the early assemblies, ZPPR-7A, 7B, and 
7C, have been previously reported and only the more significant 
conclusions are summarized here. Later assemblies, 7D to 7H, were 
designed to provide data on variations of control rod and internal 
blanket arrangements. Assemblies 8A to 8E provided data on the 
replacement of uranium by thorium in various blanket subassemblies. 


823 Accuracy and computational time of a hierarchy of growth 
rate definitions for breeder reactor fuel. Maudlin, P.J.; Borg, R.C.; 
Ott, K.O. (Purdue Univ., West Lafayette, IN). Nucl. Sci. Eng.; 71: 
No. 2, 202-227(Aug 1979). 

For a hierarchy of four logically different definitions for 
calculating the asymptotic growth of fast breeder reactor fuel, an 
investigation is performed concerning the comparative accuracy and 
computational effort associated with each definition. The definition 
based on detailed calculation of the accumulating fuel in an expand- 
ing park of reactors asymptotically yields the most accurate value of 
the infinite time growth rate, y/sup oo /, which is used as a reference 
value. The computational effort involved with the park definition is 
very large. The definition based on the single reactor calculation of 
the equilibrium surplus production rate and fuel inventory gives a 
value for y/sup oo of comparable accuracy to the park definition and 
uses significantly less central processor unit (CPU) time. The third 
definition is based on a continuous treatment of the reactor fuel cycle 
for a single reactor and gives a value for y/sup o/ that accurately 
approximates the second definition. The continuous definition re- 
quires very little CPU time. The fourth definition employs the 
isotopic breeding worths, w/sub i//sup */, for a projection of the 
asymptotic growth rate. The CPU time involved in this definition is 
practically nil if its calculation is based on the few-cycle depletion 
calculation normally performed for core design and critical enrich- 
ment evaluations. The small inaccuracy (=> 1%) of the breeding- 
worth-based definition is well within the inaccuracy range that 
results unavoidably from other sources such as nuclear cross sec- 
tions, group constants, and flux calculations. This fully justifies the 
use of this approach in routine calculations. 


824 Overview of fuel element design. Olander, D.R. (Univ of 
Calif, Berkeley). Mech. Eng.; No. 4, 30-36(Apr 1979). 

To sustain an adequate fission rate for optimum operation, the 
neutron flux in a fast reactor (LMFBR) must be 100 times larger 
than in a thermal or light water reactor. As a consequence, the 
LMFBR sustains far greater damage to its structural materials. The 
nature of this damage--the physics, chemistry, and mechanics of the 
processes occurring in the fuel and cladding--must be understood 
before commercialization of the breeder reactor can become a reali- 
ty. This means that a successful fuel eiement design must be able to 
affirm with quantitative confidence that a potential design will 
remain intact for the reactor exposure to which it is to be subjected. 
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825 Development of sodium level sensors. Swaminathan, K. pp 
116-127 of Nuclear reactor instrumentation. Vol. 2, Sect. 1. Bombay; 
Department of Atomic Energy (1977). 

From Symposium on nuclear reactor instrumentation; 
Bombay, India (20 Dec 1976). 

Development of sodium liquid level sensors, both the continu- 
ous and the discontinuous type are described. These are required in 
the primary and secondary coolant circuits of fast breeder reactors 
and it is necessary to monitor and control the level of the many free 
liquid sodium surfaces from the point of view of reactor safety. The 
principle, set-up and the performance of the sensors are explained in 
detail. The experimental results have been compared with the theo- 
retical values and the anomalies explained. 


826 Creep buckling of shells. Stone, C.M.; Nickell, R.E. 
(Sandia Labs., Albuquerque, NM (USA)). pp L7/8 1-12 of Structural 
mechanics in reactor technology. Vol. L. Jaeger, T.A.; Boley, B.A. 
(eds.). Amsterdam, Netherlands; North-Holland (1977). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

Thin-walled structural members that are subjected to sus- 
tained loads while at elevated temperature may exhibit a time- 
dependent structural instability, referred to as creep buckling. Be- 
cause of the characteristics of LMFBR primary piping components 
(thin-walled, low pressure, high temperature), the designer must 
guard against creep buckling as a potential failure mode for certain 
critical regions, such as elbows, where structural flexibility and 
inelastic response may combine to concentrate deformation and 
cause instability. The ASME Boiler and Pressure Vessel Code 
through its elevated temperature Code Case 1592 (Section III, 
Division 1) provides design rules for Class 1 components aimed at 
preventing creep buckling during the design life. A similar set of 
rules is being developed for Class 2 and 3 components at this time. 
The creep buckling design rules were altered in order to accomodate 
load and strain factors of safety that were thought to be roughly 
equivalent to the factor of ten on service life. The specific concern is 
for the case of load-controlled time-dependent buckling where the 
load factor is 1.5 for normal, upset, and emergency operating condi- 
tions, and 1.25 for faulted operating conditions. The current study 
was conducted in an effort to determine the conservatism or lack of 
conservatism in current ASME design rules concerning time-de- 
pendent (creep) buckling. The two rules are examined from the 
standpoint of the materials behavior - specifically the secondary 
creep strain rate exponent. 


REGULATION AND LICENSING 


827 (INIS-mf—4615) United States nuclear insurance pro- 
gram: an update of recent developments and trends. Cummings, L.G. 
(Nuclear Insurance Consultants (USA)). 1978. 23p. (CONF- 
780584—20). Dep. NTIS (US Sales Only), PC A03/MF AO1. 

From International conference on regulating nuclear energy; 
Brussels, Belgium (16 May 1978). 

There are numerous developments concerning nuclear insur- 
ance in the United States at present. The debate on the constitution- 
ality of the Price-Anderson Act questions the principle of the 
limitation of the operators liability. The insurance market is undergo- 
ing changes with the reorganisation of the four main pools, NELIA 
(Nuclear Energy Liability Insurance Association), NEPIA (Nuclear 
Energy Property Insurance Association), MAELU (Mutual Atomic 
Energy Liability Underwriters), MAERP (Mutual Atomic Energy 
Reinsurance Pool). Insurance premiums for damage have been re- 
vised on several occasions following industrial demand and the 
development of the insurance market capacity. 


828 (UNI-SA—68) Planning for decommissioning of the Ship- 
pingport Atomic Power Station. Landon, J.L.; Miller, R.L. (Depart- 
ment of Energy, Richland, WA (USA). Richland Operations Office; 
UNC Nuclear Industries, Inc., Richland, WA (USA)). 1979. Con- 
tract EY-76-C-06-1857. 17p. (CONF-790923—4). Dep. NTIS, PC 
A02/MF AO1. 

From Decontamination and decommissioning of nuclear facil- 
ities conference; Sun Valley, ID, USA (16 Sep 1979). 

The overall objective of the project is to place Shippingport 
in a long term radiologically safe condition following termination of 
operations and to perform the decommissioning in such a manner so 
as to provide engineering, technology and cost information for 
future projects. The Decommissioning Assessment, Environmental 
Assessment, and a draft outline for the EIS have been completed. 
The results of the assessments are summarized. In addition, the 
management of the Shippingport decommissioning project is dis- 
cussed. 


NUCLEAR POWER PLANTS 


ECONOMICS 


829 (AED-Conf—77-329-002) Energies of the future. The role 
of nuclear power. Matthoefer, H. (Bundesministerium fuer Forsch 

und Technologie, Bonn-Bad Godesberg (Germany, F.R.)). (Zentral 
stelle fuer pte he mae oy ove wns (ZAE) 

Leopoldshafen (Germany, F.R.)). 1977. 24p. (In German). (CONF- 
7710166—7). Dep. NTIS (US Sales Only), PC A03/MF AOI. 

From Problems of nuclear energy supply - chances, risks and 
perspectives in a changing energy economy; Bonn-Bad Godesberg, 
F.R. Germany (3 Oct 1977). 

This paper outlines the general principles of the energy policy 
of the Federal Government. The main points of engines an 
stressed, and the limits of energy supply for the ever-growing 
demand without new options are pointed out. For the future, a 
reasonable extension of nuclear power is required. Solar energy and 
energy conservation are no alternatives. The tendency of this papar 
points to the 2nd amendment of the energy programme of the 
Federal Government that will soon be published. (UA) 891 UA. 


830 (INIS-mf—4052, pp 36-49) Single purpose reactor for sea 
water desalination. Ronen, Y. (Ben-Gurion Univ. of the N 
Beersheba (Israel). Dept. of Nuclear Engineering); Hadari, Z. - 
Gurion Univ. of the Negev, Beersheba (Israel). Dept. of Nuclear 
Engineering; Israel Atomic Energy Commission, Beersheba. Nuclear 
Research Center-Negev); Glueckstern, P. (Mekoroth Water Corp. 
Ltd., Tel Aviv). 1977. 

From Meeting of the Israel Nuclear Societies Technion; 
Haifa, Israel (4 Dec 1977). 

Some possibilities of a single-purpose reactor for sea water 
desalination are outlined. Preliminary economic evaluations are also 
presented and emphasis is given to the prospects of a simplified 
reactor for sea water desalination. Because no more than 100M*/ 
year are required in one place at one time and given the lack of 
experience in operating very large desalination plants, it seems that 
the single-purpose reactor should be small (between 200 mwt to 600 
mwt). Two new concepts for desalination plants have been recently 
developed in Israel: an aluminium horizontal tube multieffect evapo- 
rator (AHTME) designed and manufactured by Israel Desalination 
Engineering Ltd. and a direct contact condensation (DCC) plant, 
whose 50,000 GPD pilot plant is under construction in the city of 
Haifa. These two concepts of desalination plants are characterized 
by economy 2nd operating temperatures below 100 deg C. For the 
AHTME, the optimum water cost corresponds to a steam tempera- 
ture of about 70 deg C. A water-cooled reactor can be employed 
without the need of pressurized vessels or tubes; in addition, cheap 
construction materials such as aluminium can be used. The advan- 
tages of combining a simplified reactor and improved desalination 
plants and the advantages of the single purpose reactor could bring 
about a cheaper cost for desalinated water. 


831 (KAT—3-77) Is nuclear power economically efficient. Mi- 
chaelis, H. (Koeln Univ. (Germany, F.R.)). 1977. 6p. (In German). 
(CONF-770323—10). Dep. NTIS (US Sales Only), PC A02/MF 
AOl. 


From Reactor congress; Mannheim, F.R. Germany (29 Mar 
1977). 

The power generation costs for a coal-fired power plant and a 
nuclear power plant with PWR are calculated and compared for 
spring 1977. There was a cost advantage for the nuclear power plant 
of 3.7 DPF/K Wh for 7000 hours of operation/year and of 2.8 DPF/ 
KWh for 5000 hours of operation/year. The limit of rentability is 
3000 hours of operation/year. As the cost of fossil fuels will increase 
considerably in the future, the cost advantage of nuclear power 
plants can only increase. 


832 Power plant productivity: techniques for 
and cost effectiveness. Nelson, RM. Jr. a aot off ot Energy 
Washington, DC); Korn, M.A.; Habermann, R 
Keller, R.W.; Smith, M.J. Proc. Am. Power Conf.; re She austere 
(CONF-780440—). 

From American power conference; Chicago, IL, USA (Apr 
1978). 

The results of two studies to develop methodo! 
the potential benefits and cost effectiveness of power 
tivity improvements are reviewed. 


to 


it produc- 


CONSTRUCTION AND OPERATION 
REFER ALSO TO CITATION(S) 1717 


FUEL CYCLE 


833 (DOE/EIA/8589—2) Spent Nuclear oy —-. Pro- 
gram user's guide. (Orkand Corp., Silver +, gy “ty )). 5 4 
1978. Contract EM-77-C-01-8589. 47p. Dep. NTIS, PC A03/M 
AOl. 
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The purpose of this manual is to present procedures to 
execute the Spent Nuclear Fuel Storage Model (SNFSM) program. 
This manual includes an overview of the model, operating environ- 
ment, input and output specifications and user procedures. An exam- 
ple of the execution of the program is included to assist potential 
users. 


PROCESS HEAT REACTORS 
REFER ALSO TO CITATION(S) 806 


834 (AED-Conf—78-155-053) Uses for process steam from 
large power plants. Brinkmann, D.; Koch, C.; Kuenstle, K.; Mueller, 
R.; Reiter, K.; Waldmann, J. (Kraftwerk Union A.G., Muelheim an 
der Ruhr (Germany, F.R.)). (Zentralstelle fuer Atomkernenergie- 
Dokumentation (ZAED), Eggenstein-Leopoldshafen (Germany, 
F.R.)). 1978. 1lp. (In German). (CONF-7804102—36). Dep. NTIS 
(US Sales Only), PC A02/MF AO1. 

From Systems exhibition energy within the context of the 
Hannover fair; Hannover, F.R. Germany (19 Apr 1978). 

The possibilities of coupling in process steam and electric 
power from LWR reactors in chemical plants are investigated with 
the aid of examples from two different fileds: 1) winning of the 
energy sources gas and liquid hydrocarbons from energy raw materi- 
als (coal, oil shales, oil sands, heavy oil sources), and 2) winning of 
raw materials. (orig.) 891 GG. 


NUCLEAR REACTOR TECHNOLOGY 


THEORY AND CALCULATION 
REFER ALSO TO CITATION(S) 932, 2183 


835 (BARC—989) New consistent definition of the homog- 
enized diffusion coefficient of a lattice, limitations of the homogeniza- 
tion concept, and discussion of previously defined coefficients. Deniz, 
V.C. (Bhabha Atomic Research Centre, Bombay (India)). 1978. 61p. 
Dep. NTIS (US Sales Only), PC A04/MF AO1. 

The problem concerned with the correct definition of the 
homogenized diffusion coefficient of a lattice, and the concurrent 
problem of whether or not a homogenized diffusion equation can be 
formally set up, is studied by a space-energy angle dependent treat- 
ment for a general lattice cell; using an operator notation which 
applies to any eigen-problem. It is shown that the diffusion coeffi- 
cient should represent only leakage effects. A new definition of the 
diffusion coefficient is given, which combines within itself the indi- 
vidual merits of each of the two definitions of Benoist, and reduces 
to the ‘uncorrected’ Benoist coefficient in certain cases. The condi- 
tions under which a homogenized diffusion equation can be obtained 
are discussed. A comparison is made between the approach via a 
diffusion equation and the approach via the eigen-coefficients of 
Deniz. Previously defined diffusion coefficients are discussed, and it 
is shown that the transformed eigen-coefficients proposed by Gel- 
bard and by Larsen are unsuitable as diffusion coefficients, and that 
the cell-edge normalization of the Bonalumi coefficient is not phys- 
ically justifiable. 


836 (ILAE—2929) Technique and programs for two- and three- 
dimensional calculations of energy release fields in reactors with 
hexagonal geometry. Barkov, S.N.; Sergeev, A. Yu. (Gosudarstvennyj 
Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Atomnoj Ehnergii). 1977. 16p. (In Russian). Dep. NTIS (US Sales 
Only), PC A02/MF AOl1. 

Described are the technique and programs for two-and three- 
dimensional calculations of energy release fields in reactors with 
hexagonal geometry. The neutron transport is described by two- 
group diffusion equations, which are transformed to four-point finite- 
difference form for two-dimensional geometry, and to six-point form 
for three-dimensional calculations. Considered are the methods of 
iteration process acceleration, namely: the Viland method, which 
allows one to reduce the calculation time by 6-8 times for thermal 
reactors and by 4-6 times for fast reactors, and the method of 
spectrum double shift, which reduces the calculation time by 4 times. 
The acceleration methods used guarantee the stability of calculation 
and acceleration at any skews of energy release fields in reactors. 
The programs are written in the FORTRAN language for the 
BESM-6 computer. 


837 (IKE—6-120) Test of a simple implicit method for the 
numerical integration of neutron kinetics equations. Emendoerfer, D.; 
Neumann, K. (Stuttgart Univ. (TH) (Germany, F.R.). Inst. fuer 
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Kernenergetik und Energiesysteme). Sep 1978. 24p. (In German). 
Dep. NTIS (US Sales Only), PC A03/MF AO}. 

On the basis of the integro-differential equation of neutron 
kinetics a recursion formula is deduced which allows a successive 
numerical integration of the kinetic equation for arbitrary continuous 
reactivity changer using an implicit method. The quality of the 
numerical solutions is tested as a function of the time step width and 
by comparison with analytic solutions of charakteristic special cases. 
It is found that the method gives relatively precise and stable 
solutions. In the region of large power overflows, large step sizes 
result in an overestimation of the power peaks, and thus in conserva- 
tive results in view of the safety investigations. 


838 (ITEF—8(1978)) Optimization of xenon transients with 
limited rates of reactor power variations. Gerasimov, A.S. (Gosu- 
darstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Teoreticheskoj i Ehksperimental’noj Fiziki). 1978. 
46p. (In Russian). Dep. NTIS (US Sales Only), PC A04/MF AOI. 

The minimization problem of the xenon transient time is 
considered with the account of limitations put on the rate of power 
variations and xenon concentration at transients. The one-group 
point reactor model is used. A permitted regime is obtained that 
meets the boundary conditions as well as limitations imposed on the 
operation and phase variables. There is an optimum regime among 
the permitted ones. The optimality is reaffirmed by the maximum 
principle. The total increase of the transient duration as compared to 
the problem without limitations on the rate of power variations has 
proved to be less than the total duration of all the parts of the 
permitted regime with a maximum (by modulus) rate of power 
variations. 


839 (ITEF—44(1978)) Technique for calculating the controlla- 
bility of a nuclear reactor with respect to spontaneous power oscilla- 
tions. Zaritskaya, T.S.; Rudik, A.P. (Gosudarstvennyj Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. Teoretiches- 
koj i Ehksperimental'noj Fiziki). 1978. 51p. (In Russian). Dep. NTIS 
(US Sales Only), PC A04/MF AO1. 

A new approach is put forward to calculate conditions of 
appearing spatial-time oscillations of nuclear reactor power. The 
behaviour of fluctuations in xenon-135 concentrations are analyzed 
in rather a short period of time following their appearance. The 
nuclear reactor stability criterion is formulated. The perturbation 
theory in the one-group approximation is used. It is pointed out that 
the method proposed is more profitable than the standard asymptotic 
approach, the estimations obtained being rather useful for practical 
operation of nuclear reactors. 


840 (LA—7992-PR) Reactor technology. Progress report, 
April-June 1979. Breslow, M.; Sullivan, S. (eds.). (Los Alamos 
Scientific Lab., NM (USA)). Aug 1979. Contract W-7405-ENG-36. 
139p. Dep. NTIS, PC A07/MF AO1. 

Significant progress is reported in the Space Reactor (SPAR) 
Electric Fewer Supply Program with the redesign of the reflector in 
order to ensure safe destruction of the core upon reentry; the 
redesign of the core periphery so as to incorporate circumferential 
heat pipes with an attendant temperature reduction of 300°K in the 
event of a heat pipe failure; and with the development of a method 
of fabricating molybdenum wick structures for core heat pipes with 
40 yr-or-less pore size. The Heat Pipe Technology Development 
Program reports continued progress in analysis of tentative recuper- 
ator designs. A thermal model indicates the need for an extended 
heat transfer surface in order to minimize the number of heat pipes 
for a given flue-gas recuperator design effectiveness. Progress in the 
development of experimental test models for the verification of 
currently used design predictions for entrainment in unwicked heat 
pipes and in pipes containing various sized wick screens and knurled 
surfaces is reported. The effect of an upflow GCFR core on the 
LASL Low Power and Safety Experiments Program is being evalu- 
ated. Final preparations for the FLS-2 experiment are also described. 
Nuclear Criticality Experiments and Safety reports that critical 
configurations have been attained using recently fabricated plates of 
plutonium highly enriched in the isotope ***Pu. About 25 kg of the 
material is available for the experiments. Vortex confinement of 
U(93)Fe gas was demonstrated in the central core of the plasma core 
critical assembly in three separate experiments running at powers up 
to 30 kW for several minutes duration and is reported herein. 


841 Effect of soluble neutron absorbers on the criticality of 
low-uranium-235-enriched UO, lattices. Lloyd, R.C.; Durst, B.M.; 
Clayton, E.D. (Battelle-Pacific Northwest Labs., Richland, WA). 
Nucl. Sci. Eng.; 71: No. 2, 164-169(Aug 1979). 

A series of experiments was performed to determine the effect 
of soluble neutron absorbers on the criticality of water-moderated 
latticed assemblies. The soluble absorbers used were boron, gadolin- 
ium, and cadmium. These materials were mixed with the moderator 
and reflector of lattices of 4.3-wt %-***U-enriched UO fuel pins 
with stainless-steel cladding. Lattice spacings of 22.9, 27.9, and 33.0 
mm, center-to-center, were measured to determine the critical 
number of rods. The value of k/sub eff/ was computed for each 
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assembly on which criticality was determined. The computed k/sub 
eff/ value were up to ~ 2% above unity in some cases, with the 
average value for the entire series being 1.007. 


COMPONENTS AND ACCESSORIES 


REFER ALSO TO CITATION(S) 940, 1120, 1365, 1381, 1388, 1404, 
1414, 1415, 1416, 1447, 1454, 1455, 1456, 1460, 1505, 1506, 1615, 1720 


842 (BNL—26165) Heat transfer and fluid flow in regular rod 
arrays with opposing flow. Yang, J.W. (Brookhaven National Lab., 
Upton, NY (USA)). 1979. Contract EY-76-C-02-0016. 22p. (CONF- 
791205—14). Dep. NTIS, PC A02/MF AO1. 

From ASME winter annual meeting; New York, NY, USA (2 
Dec 1979). 

The heat transfer and fluid flow problem of opposing flow in 
the fully developed laminar region has been solved analytically for 
regular rod arrays. The problem is governed by two parameters: the 
pitch-to-diameter ratio and the Grashof-to-Reynolds number ratio. 
The critical Gr/Re ratios for flow separation caused by the upward 
buoyancy force on the downward flow were evaluated for a large 
range of P/D ratios of the triangular array. Numerical results reveal 
that both the heat transfer and pressure loss are reduced by the 
buoyancy force. Applications to nuclear reactors are discussed. 


843 (CONF-790874—1) Some recent mathematical develop- 
ments in bounding and approximating transient creep solutions. Valen- 
tin, R.A. (Argonne National Lab., IL (USA)). 1979. Contract W-31- 
109-ENG-38. 8p. Dep. NTIS, PC A02/MF AO1. 

From 2. international seminar on inelastic analysis and life 
prediction on inelastic analysis and life prediction in high tempera- 
ture environments; Berlin, F.R. Germany (20 Aug 1979). 

Current practice in the elevated temperature design of reactor 
components and structures places major emphasis on the develop- 
ment of constitutive laws, their application in detailed finite element 
analyses, and comparison of the resulting field quantities with limits 
specified by various design codes. While this design philosophy is of 
proven practical value, its success has resulted in reduced emphasis 
on the development of general mathematical results applicable to 
wide classes of creep problems. This lecture argues for a reexamina- 
tion of the emphasis being placed on detailed analysis of specific 
geometries as opposed to the use of approximate analysis and bound- 
ing calculations. The main objective is to introduce the designer to 
certain classes of a priori estimates of creep response and to explore 
their potential in justifying the broad generalizations often required 
to apply code rules in specific cases. 


844 (DOE/NASA/2593—79/7) Analysis of the response of a 
thermal barrier coating to sodium- and vanadium-doped combustion 
gases. Miller, R.A. (National Aeronautics and Space Administration, 
Cleveland, OH (USA). Lewis Research Center). 1979. Contract EF- 
77-A-01-2593. 27p. (NASA-TM—79205; CONF-7906131—1). Dep. 
NTIS, PC A03/MF AOl1. 

From 8. midwest high temperature chemistry conference; 
Milwaukee, WI, USA (4 Jun 1979). 

Ceramic thermal barrier coatings are expected to play an 
important role in the future for surface protection of gas turbine 
components. These coatings generally consist of an outer insulating 
ceramic oxide layer and an inner oxidation resistance metallic bond 
coating. Industrial/utility types of gas turbines and, under certain 
conditions, aircraft turbines may also be exposed to dirty environ- 
ments. In these cases aggressive compounds such as sodium sulfate, 
vanadium oxide, or sodium vandadate may condense on turbine 
components. Thermal barrier coatings used in dirty environments 
must be able to protect the underlying substrate while being resistant 
to degradation themselves. Tests showed that an early thermal 
barrier coating system, ZrO2-12 w/o Y2O3/NiCrAlY, failed rapidly 
in the presence of such contaminants. The conditions which lead to 
spalling of the coatings are analyzed. Five previously conducted 
experiments are discussed in detail. These experiments involved 
coated specimens exposed to burner rig combustion gases doped 
with sodium and vanadium. Coating failures are explained in terms 
of the thermodynamic dew points and melting points of the conden- 
sates and the temperature distributions within the coatings. 


845 (INIS-mf—4506, pp v) Development of a statistically- 
based lower bound fracture toughness curve (Ksub(IR) curve). 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

A program of initiation fracture toughness measurements on 
fifty heats of nuclear pressure vessel production materials (including 
weldments) was used to develop a methodology for establishing a 
revised reference toughness curve. The new inethodology was statis- 
tically developed and provides a predefined confidence limit (or 
tolerance limit) for fracture toughness based upon many heats of a 
particular type of material. Overall reference curves were developed 
for seven specific materials using large specimen static and dynamic 
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fracture toughness results. The heat-to-heat variation was removed 

by normalizing both the fracture toughness and temperature data 
with the precracked Charpy tanh curve coefficients for each particu- 
lar heat. The variance and distribution about the curve were deter- 
mined, and lower bounds of predetermined statistical significance 
were drawn based upon a Pearson distribution in the lower shelf 
region (since the data were skewed to high values) and a t-distribu- 
tion in the transition temperature region (since the data were normal- 
ly distributed). 


846 (INIS-mf—4543, pp v) Finite element simulation of the 
welding process and structural behavior of welded components. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

This paper presents an experimentally checked finite element 
simulation with the general nonlinear program PAM NEP-D, of the 
electron beam welding of two thick hemispherical shells, and the 
behavior of the welded sphere under various additional thermome- 
chanical sollicitations. This complex three-dimensional problem is 
approached in view of further industrial applications; therefore 
minimizing the amount of input physical data and the cost of 
numerical simulations. The thermal and mechanical problems are 
decoupled. The thermal problem is first solved, and its solution is 
improved until good agreement is reached with experimental results. 
The mechanical problem is then solved, and a close comparison with 
experimental results, together with a parametric study of the input 
data and model characteristics show the capabilities and limitations 
of this fast numerical solution (about 10 mn CDC 7600). A transient 
thermal analysis is carried out, starting from an equivalent axisym- 
metric heat input near the equator. The computed transient tempera- 
tures are checked experimentally on the faces. 


847 (INIS-mf—4690, pp v) Analysis of double-wall cylindrical 
shells. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

The different solution techniques described Love were used 
for the various stages of design and were compared in terms of 
accuracy and efficiency. The first approximate solution was obtained 
by assuming an axisymmetric geometry. In the numerical example 
studied the number of gussets were varied from 44 to 88. Compari- 
son with other methods of solution described below shows that the 
assumption of axi-symmetry is satisfactory only for a large number 
of gussets. For example decreasing the number of gussets from 88 to 
44 changed the results from acceptable to erroneous. For an axi- 
symmetric loading condition, a segment extending halfway between 
two gussets was analyzed by the finite element method. In view of 
the large shell radii the shell segments as well as the gussets were 
modeled by a series of triangular plate elements. Even though such a 
small portion of the circumference for a segment equal to one fifth of 
the actual length was considered, a large number of elements had to 
be used to achieve the required accuracy. For the purpose of 
parametric studies at the preliminary stage of design an analysis 
using an anisotropic shell proved suitable. The solution to the eight 
order differential equation thus found could be obtained by a vari- 
ational technique, finite difference or a numerical integration 
scheme. 


848 (INIS-mf—4690, pp v) Numerical implementation of a 
transverse-isotropic inelastic, work-hardening constitutive model. 
1977. 

From 4. international conference on structural mechanics in 
reactor agen. San Francisco, CA, USA (15 Aug 1977). 

Ss paper documents the numerical implementation of a 
model, epocllicaily a transverse-isotropic, inelastic, work-hardening 
constitutive model. A brief overview of the mathematical formula- 
tion of the model is presented to facilitate the understanding of its 
numerical implementation. The model is based on incremental flow 
theories for materials which have time- and temperature-independent 
properties and which are capable of undergoing small plastic as well 
as small elastic strain at each loading increment. In addition, the 
model is written in terms of ‘pseudo’ stress invariants so that the 
incremental anisotropic stress-strain relationship can be readily in- 
corporated into existing finite-difference or finite-element computer 
codes. The isotropic version of the model is retrieved without any 
changes in the mathematical formulation or in the numerical imple- 
mentation (algorithm) of the model. Various methods exist for 
incorporating inelastic constitutive models into computer programs. 
The method presented in this paper is appropriate for both finite- 
difference and finite-element codes, and is applicable for solving 
static as wall as dynamic problems. 


849 (INIS-mf—4690, pp v) Large strain elastic-plastic analysis 
of two-dimensional quasi-static structures. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

This paper discusses the formulation used in the development 
of an incremental finite element computer program designed for the 
nonlinear analysis of axisymmetric and two-dimensional quasi-static 
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structures. A total Lagrangian description (initial configuration) is 
used for describing the equilibrium of the displaced position of the 
body and transformztions to the Eulerian description (current posi- 
tion) are stablished. At each stage of loading, the strains are comput- 
ed from the total displacements using the Green-Lagrange strain- 
displacement equations. The second Piola-Kirchoff stresses are cal- 
culated at each integration point within the finite elements and the 
necessary transformations are available to obtain Cauchy stresses. 
For an incremental analysis, the total load to be applied to the 
structure may be modeled as a series of load paths where each load 
path is divided up into several increments. Several solution algo- 
rithms are provided for integrating the structure from the beginning 
to the end of each load path. An equilibrium check is used at each 
stage of the analysis to insure that equilibrium is satisfied to a 
specified tolerance. 


850 (INIS-mf—4690, pp v) Reliability based design under 
multiple load combinations. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 


851 (INIS-mf—4690, pp v) New finite element for plate bend- 
ing analysis. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

An effective plate bending element is proposed. The element 
is a four-node quadrilateral with the basic three degrees-of-freedom 
per node, and is based upon the Mindlin plate theory. The element 
shape functions are bilinear for transverse displacement and rota- 
tions. The shear ‘locking’ associated with such low-order functions 
in application to thin plates is eleviated by splitting the shear and 
bending energies and using one-point quadrature on the shear term. 
One-point quadrature has a decisively positive effect on the accuracy 
of the element; two-by-two quadrature leading to worthless numeri- 
cal results. The upshot of all this is that by appropriately underinte- 
grating troublesome terms, good bending behavior can be attained 
by the simplest shape functions. The simplicity of the element lends 
itself to concise and efficient computer implementation. The element 
is also surprisingly accurate. The main results of the paper are 
summarized. 


852 (INIS-mf—4690, pp v) Curved finite element for general 
thin shell structures. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 


853 (INIS-mf—4690, pp v) Development of an inelastic stress 
analysis code ‘KINE-T’ and its evaluations. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

Referring to the ASME B and PVC Code Case 1592-7, the 
inelastic stress analysis is required for the designs of the class 1 
components in elevated temperature if the results of the elastic stress 
analysis and/or simplified inelastic analysis do not satisfy the require- 
ments. Authors programmed a two-dimensional axisymmetric inelas- 
tic analysis code "KINE-T’, and carried out its evaluations and an 
application. This FEM code is based on the incremental method and 
the following: elastic-plastic constitutive equation (yield condition of 
von Mises; flow rule of Prandtl-Reuss; Prager’s hardening rule); 
creep constitutive equation (equation of state approach; flow rule of 
von Mises; strain hardening rule); the temperature dependency of the 
yield function is considered; solution procedure of the assembled 
stiffness matrix is the ‘initial stress method’. After the completion of 
the programming, authors compared the output with not only theo- 
retical results but also with those of the MARC code and the 
ANSYS code. 


854 (INIS-mf—4690, pp v) Numerical integration of some new 
unified plasticity-creep formulations. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

The unified formulations seem to lead to very non-linear 
systems of equations which are very well behaved in some regions 
and very stiff in other regions where the word ‘stiff is used in the 
mathematical sense. Simple conventional methods of integrating 
incremental constitutive equations are observed to be totally inad- 
equate. A method of numerically integrating the equations is present- 
ed. Automatic step size determination based on accuracy and stabil- 
ity is a necessary expense. In the region where accuracy is the 
limiting condition the equations can be integrated directly. A for- 
ward Euler predictor with a trapezoidal corrector is used in the 
paper. In the region where stability is the limiting condition, direct 
integration methods become inefficient and an implicit integrator 
which is suited to stiff equations must be used. A backward Euler 
method is used in the paper. It is implemented with a Picard iteration 
method in which a Newton method is used to predict inelastic 
Strainrate and speed convergence in a Newton-Raphson manner. 
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855 (INIS-mf—4690, pp v) Automatic surface element gener- 
ator for calculating membrane and bending stresses from three dimen- 
sional finite element results. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

The purpose of this paper is to present a method for calculat- 
ing nominal membrane and bending stresses from a set of discrete 
point stresses within a three-dimensional finite element model. Most 
ASME stress limits govern stress categories such as membrane and 
bending. However, finite element programs provide total stresses 
valid only at discrete points. An automatic surface element generator 
enables membrane and bending (average and linearized) stresses to 
be calculated on any selected cross-sectional surface within a finite 
element model. An application of this method has produced accurate 
results for surfaces with complex geometry. The calculation of 
membrane and bending stresses over a general three-dimensional 
surface is complicated by the irregular density of points at which 
finite element stresses are computed and by the irregular geometry 
of the selected surface.An automatic surface element generator has 
been developed to cover a selected surface with triangular elements. 
Element vertices are located at points of intersection of solid element 
edges with the selected surface. This element generator program is 
unique in that all input necessary for element coverage of an arbi- 
trary surface within a three-dimensional grid can be calculated from 
the grid geometry and coefficients of the equations defining the 
selected surface. 


856 (INIS-mf—4690, pp v) Determination of stress intensity 
factors using mixed elements. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 


857 (INIS-mf—4690, pp v) Confidence bounds for failure 
probability in mechanical systems. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 


858 (INIS-mf—4690, pp v) ANSR. A general purpose comput- 
er program for analysis of nonlinear structural response. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

The objective of this paper is to present a detailed description 
of the concepts, features, organization and usage of a general pur- 
pose finite element computer program ANSR for the static, dynamic 
and earthquake response analysis of nonlinear structures. It is intend- 
ed that the program will form a practical analysis tool for use in 
design studies as well as for research needs in various problem areas 
in nonlinear analysis. The program is based on the finite element 
discrete incremental equations of motion. The system matrices may 
be described in either a Lagrangian or a ‘moving’ Lagrangian 
coordinate system. The incremental equations permit study of non- 
linearities due to large displacements, large strain effects and/or 
nonlinear material behavior. The equations are numerically integrat- 
ed in a step-wise manner using Newmark’s generalized implicit 
operator. A variety of iterative schemes are included so as to give 
the program user the ability to design a solution scheme giving 
results as accurately as possible with minimum computation times. 
The structure may be composed of different types of finite elements 
connected at nodes, with each node possessing up to six displace- 
ment degrees of freedom. 


859 (INIS-mf—4690, pp v) Unsteady thermal stresses in a 
finite short circular cylinder with an arbitrary heat supply. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 


860 (INIS-mf—4690, pp v) Numerical scheme for treating 
strain-rate-dependent plasticity in piece-wise-linear incremental analy- 
sis. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 


861 (INIS-mf—4690, pp v) Hybrid finite element procedures 
for analyzing through flaws in plates in bending. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

This paper presents finite element solutions of the bending 
problem of a plate with a through-the-thickness crack. Both solu- 
tions are based on the use of special crack tip elements derived by 
the assumed stress hybrid model which involves an assumed equili- 
brating stress field within each element and compatible interelement 
boundary displacement field. The first case consists of a sixth-order 
Reissner plate theory which includes the effects of transverse shear 
deformation. The loading on the plate is general such that all the 
three crack modes are present. The present finite element procedure 
leads to matrix equations with the nodal displacements of the struc- 
ture, as well as the three stress intensity factors for each model of 
crack-tip behavior, as unknowns to be solved for directly. The 
second case is concerned with thin plates with through-the-thickness 
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cracks subjected to out-of-plane bending. Kirchhoff hypothesis can 
be employed here and only bending and twisting modes exist at the 
crack tip. 


862 (INIS-mf—4690, pp v) Implementation of SAP-IV on a 
minicomputer disc operating system. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977) 

The objective of the described effort was the implementation 
of a linear elastic finite element structural analysis program version 
on a minicomputer operating system while maintaining (as much as 
possible) the general features of the original program. SAP-IV has 
been successfully implemented on a minicomputer operating system 
as one component in a portable vibration testing, data acquisition and 
processing, parameter identification and design optimization system 
for field work. The primary features in SAP-IV facilitating conver- 
sion and implementation on a minicomputer are: (1) the calculational 
procedures of SAP-IV are well documented and the subroutine 
structure easy to follow; (2) SAP-IV is organized in a highly 
modular fashion; (3) it is versatile with respect to its calculational 
options; and (4) the element library can be readily expanded. 


863 (INIS-mf—4690, pp v) Theoretical and experimental stud- 
ies of the nonlinear transient responses of plates subjected to fragment 
impact. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

The assumed-displacement finite-element model is used to 
obtain the spatial properties of the plate structure. The governing 
matrix equations of motion are formulated by applying the Principle 
of Virtual Work and d’Alembert’s Principle with the effects of 
geometric and material nonlinearities included as equivalent nodal 
loads. The timewise solution of the governing equations of motion is 
accomplished by employing the Houbolt finite-difference operator, 
modified for the present analysis to achieve compatibility with the 
approximate impact-interaction procedure. The motion of the plate 
structure and the idealized rigid spherical fragment are followed at 
each time step and an inspection is made to determine if the space 
occupied by the fragment overlaps that occupied by the plate at the 
current instant in time. If overlap is found, a collision is said to have 
occurred and all plate-element-nodes falling within a circle of radius 
L, where L is approximated from the longitudinal wave speed in the 
plate material and the time-step size, centered at the point of colli- 
sion are assumed to be affected by the collision. 


864 (INIS-mf—4690, pp v) Transient thermal stresses in a 
transversely isotropic solid cylinder due to the sudden local heat- 
generation. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 


865 (INIS-mf—4690, pp v) Stresses and displacements in cy- 
lindrical shells subject to arbitrary temperature distribution. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

The paper begins with a statement of a reciprocal theorem in 
thermoelasticity based on a generalization of Betti’s Reciprocal 
Theorem. This is followed by application to the solution of a simply 
supported thin walled cylindrical shell subject to arbitrary three- 
dimensional temperature distribution T(x,y,z). The usefulness of the 
theorem resides in the fact that existing solutions in elasticity may be 
used to obtain solutions of thermoelastic problems. This characteris- 
tic is of great importance, particularly when the temperature distri- 
bution is arbitrary as is often the case in practice, and cannot be 
expressed in functional form; thus rendering solution of the thermoe- 
lastic equations very difficult. With solutions of a wide range of 
problems in elasticity in existence, application of the thermoelastic 
theorem is the key to solution of a broad class of problems in 
thermoelasticity, problems that cannot be solved by the classic 
process. 


866 (INIS-mf—4690, pp v) General solution of the plane prob- 
lem thermoelasticity in polar coordinates. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

A general solution, in polar coordinates, of the plane problem 
in thermoelasticity is obtained in terms of a stress and displacement 
function. The solution is valid for arbitrary temperature distribution 
T(r, theta). The characteristic feature of the paper is the forthright 
determination of the displacement components brought about by the 
introduction of a displacement function. 


867 (INIS-mf—4690, pp v) Probability evaluation for dynamic 
response combinations. 1977. 
From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 
Individual transient structural dynamic responses are required 
to be combined for extreme load nuclear power plant design. This 
combination is associated with individual events that are postulated 


NUCLEAR REACTOR TECHNOLOGY 99 


to occur simultaneously. The heuristic formula called the SRSS rule 
has been used for combining peak dynamic primary structural re- 
sponses to obtain a ‘probable’ response combination. The meaning of 
‘probable’ has not been quantitatively defined, and in addition, the 
SRSS rule has a problem of interpretation when the frequencies of 
the individual time history responses are different. When the individ- 
ual responses to be combined have significantly different frequencies, 
and a cyclic repetition of the higher frequency response occurs, then 
a ‘probable’ response combination rule may require the addition of 
the peak individual responses. The simple SRSS rule does not reflect 
this and can therefore be applied improperly. The conditions under 
which the SRSS rule is valid as well as what rules should be used 
when SRSS is not valid are subjects addressed in this paper. 


868 (INIS-mf—4690, pp v) Elasto/visco-plastic dynamic re- 
sponse of shells of revolution. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

In this paper the authors study the large deflection elasto/ 
visco-plastic dynamic response of shells of revolution to strong blast 
loads, where the viscosity of the material is considered in the plastic 
range. The equations of motion and the relations between the strain 
and the displacement are derived from the Sanders nonlinear theory 
for thin shells. The constitutive relation for shell response is linear 
elastic, visco-plastic. In the linear elastic range Hooke’s law is used. 
In the plastic range the elasto/visco-plastic equations by Fyfe based 
on the model developed by Perzyna are employed. The criterion for 
yielding used in this analysis is the von Mises yield theory. The 
numerical method selected for integration of the equations of motion 
is a method using finite difference form on the basis of the parabola 
method. For the time integration of the equations of motion the 
second-order finite difference in time is used. 


869 (INIS-mf—4690, pp v) Probability of extreme load combi- 
nation. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

The objective of this paper is to present a method for a load- 
combination analysis. To keep the analysis mathematically tractable 
so as to gain insight into the problem, the loads are modeled as either 
Poisson square wave or filtered Poisson process. Parameters consid- 
ered include load occurrence rate, intensity variation, duration of 
each occurrence and simultaneous occurrence of different loads 
(coincidence). The probability distribution and first two moments of 
the maximum of the combination of two or more load parameters. 
Comparisons are made with some of the existing stochastic combina- 
tion analyses. The numerical results agree well with Monte-Carlo 
simulation.. It is found that at the extreme tail of the distribution 
(low-risk level) loading coincidence plays a dominant role and 
serious underestimate of the risk would result if not considered. 


870 (INIS-mf—4690, pp v) Automated analysis and design of 
complex structures. 1977 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

The present application of optimum design appears to be 
restricted to components of the structure rather than to the total 
structural system. Since design normaliy involved many analysis of 
the system any improvement in the efficiency of the basic methods 
of analysis will allow more complicated systems to be designed by 
optimum methods. The purpose of this paper is to discuss the 
following: the relationship of analysis to design; new methods of 
analysis; new of improved finite elements; effect of minicomputer on 
structural analysis methods; the use of system ofmicroprocessors for 
nonlinear structural analysis; the role of interacting graphics systems 
in future analysis and design. This discussion will focus on the 
impact of new, inexpensive computer hardware on design and analy- 
sis methods. 


871 (INIS-mf—4690, pp v) Nonlinear transient responses of 
beams and rings to impulse loading or fragment impact. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

The present paper is concerned with a very limited part of the 
cited fragment threat; namely, fragments from high speed rotating 
machinery such as (1) aircraft engine rotors and (2) stationary power 
plant turbine rotors. Further, it is assumed that the structures intend- 
ed to contain or control these fragments consist of initially-isotropic 
elastic-plastic metals. Certain potential containment/control (C/C) 
structures behave in a planar (or two-dimensional) fashion while 
other fragment-attacked C/C structures will undergo general three- 
dimensional deformations. Predictions for only the former category 
of fragment-attacked structures are discussed in the present paper. 
Pertinent experimental data discussed here on fragment-attacked 
structures include (a) steel-sphere impact data involving beam tar- 
gets and (b) engine rotor fragment impact against a steel containment 
ring. In all of these cases large-deflection, elastic-plastic transient 
structural response occur. The governing equations employed are 
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presented in the present analysis to predict the responses of protec- 
tive (metal) structures to engine-rotor-fragment impact. 


872 (INIS-mf—4690, pp v) Thermal shock on a finite ortho- 
tropic thin shell. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

In this paper, temperature variations, induced stresses and 
deformations are calculated for an orthotropic cylindrical shell of 
finite length (such as shells used for cladding fuel rods or those used 
for containment) when acted on by a thermal shock which is an 
instantaneous heat pulse acting in a small area of the thin shell 
structure. The quasi-linear theory of thermoelasticity is assumed. 
The material of the shells is taken to be homogeneous, and orthotro- 
pic in both mechanical and thermal properties. The material con- 
stants are assumed to be independent of temperature. Using the 
methods of transform calculus, the Green's function for the variation 
of temperature is found from infinitely long shell. Then the vari- 
ations of temperature in a shell of finite length with various given 
boundary conditions are obtained by the method of reflections, such 
as frequently used in potential field theory. 


873 (INIS-mf—4690, pp v) Reliability analysis and assessment 
of structural systems. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

The study of structural reliability deals with the probability of 
having satisfactory performance of the structure under consideration 
within any specific time period. To pursue this study, it is necessary 
to apply available knowledge and methodology in structural analysis 
(including dynamics) and design, behavior of materials and struc- 
tures, experimental mechanics, and the theory of probability and 
statistics. In addition, various severe loading phenomena such as 
strong motion earthquakes and wind storms are important consider- 
ations. For three decades now, much work has been done on 
reliability analysis of structures, and during this past decade, certain 
so-called ‘Level I’ reliability-based design codes have been proposed 
and are in various stages of implementation. These contributions will 
be critically reviewed and summarized in this paper. 


874 (INIS-mf—4690, pp v) Practical aspects of probabilistic 
structural reliability analyses. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

The purpose of the paper is to provide some practical per- 
spective on the application of probabilistic structural reliability anal- 
yses to calculate the rel‘ability of structural components and/or 
systems. Specifically, the discussion covers the most important con- 
siderations in applying structural reliability methodology, the limita- 
tions and implied development needs of structural reliability analysis 
state-of-the-art, and some practical guidance on the level of detail in 
applying the methods to engineering problems. Specific examples are 
presented in the full text to enhance this discussion. 


875 (INIS-mf—4690, pp v) Evaluation of various acceleration 
factors for plasticity analysis. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 


876 (INIS-mf—4690, pp v) Finite element analysis of inelastic 
structural behavior. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

The paper describes recent achievements in the finite element 
analysis of inelastic material behavior. The main purpose is to 
examine the interaction of three disciplines; (i) the finite element 
formulation of large deformation problems in the light of a systemat- 
ic linearization, (ii) the constitutive modelling of inelastic processes 
in the rate-dependent and rate-independent response regime and (iii) 
the numerical solution of nonlinear rate problems via incremental 
iteration techniques. 


877 (INIS-mf—4690, v) Numerical and substructuring 
analysis for discontinuous thin shells of revolution. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 


878 (INIS-mf—4690, pp v) Some recent developments in com- 
putational capabilities for nonlinear finite element analysis. 1977. 
From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 
Although the computational capabilities for nonlinear analysis 
of reactor structures have increased significantly during the recent 
years, there are a large number of areas, in which further develop- 
ments are very important and desirable. This forthcoming paper 
represents a progress report of the work in computational mechanics 
being conducted at MIT. Results in geometric and material nonlin- 
ear finite element analysis as applicable for the analysis of concrete 
structures, high temperature elastic-plastic creep behavior, fracture, 
the analysis of beam (pipe whip) and shell structures, fluid-structure 
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interaction and the analysis of heat transfer and other field problems 
are described. The solution techniques have been implemented in the 
computer programs ADINA and ADINAT and promise to provide 
very significant new computational capabilities. 


879 (INIS-mf—4690, pp v) Applications of global-local finite 
element analysis. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 


880 (INIS-mf—4690, pp v) Thermoelastoplastic solution of a 
thick-walled tube subjected to transient thermal and pressure loadings. 
1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

On the basis of the Prandtl-Reuss stress-strain rule, the von 
Mises flow criterion, and temperature-dependent yield strength, the 
strain-hardening, and compressibility properties of a material, an 
efficient incremental solution technique proposed by Chu for solving 
elastoplastic problems of thick-walled tubes subjected to mechanical 
loading is here extended to include the effects of transient thermal 
loading. The finite-difference treatment of the elastoplastic problem 
of a thick-walled tube is normally based on the differential equations 
for the displacement vector; hence, determination of stresses and 
strains requires numerical differentiation. However, good results in 
differentiation are not provided by the computer unless a rather fine 
grid is used. With the alternative method incremental stresses and 
strains are directly used as variables; hence, numerical differentiation 
in the evaluation of stresses and strains is not required. Moeover, 
since no assumption is made on the displacement field, this method 
can provide better results than those of the finite-element methods. 


881 (INIS-mf—4690, pp v) Application of the boundary-inte- 
gral-equation method to the three-dimensional thermoelastic problem. 
1977. 


From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

It is possible to solve three-dimensional steady state thermoe- 
lastic problems from data of temperature, fluxes, tractions, and 
displacements on the boundary alone. The numerical discretisation 
of these integral equations is based on a technique similar to that of 
finite elements. The boundary alone needs to be discretised. Two- 
dimensional examples are given to prove the accuracy and the 
feasibility. In the case of three-dimensional problems, the surface is 
represented by eight nodes quadrilateral elements and six nodes 
triangular elements. The unknown (temperature, flux, displacement, 
traction) may be considered to vary linearly, quadratically, or cubi- 
cally, with respect to he intrinsic coordinates of each element. The 
integration is performed numerically using Gaussian quadrature for- 
mulas, for which the number of integration points is chosen auto- 
matically by the program, so that the upper bound of error in 
integration is minimized. In order to obtain a banded form matrix 
and also to be able to study elongated structures, the body is divided 
into subregions, for each of which the integral equations are written. 
The thermoelastic stress and deformation field are obtained from 
two successive calculations on the same mesh. 


882 (INIS-mf—4690, PP. be Advanced applications of bound- 
ary-integral equation methods. | 

From 4. international hn on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

The BIE (boundary integral equation) method is based on the 
numerical solution of a set of integral constraint equations which 
couple boundary tractions (stresses) to boundary displacements. 
Thus the dimensionality of the problem is reduced by one; only 
boundary geometry and data are discretized. Stresses at any set of 
selected interior points are computed following the boundary solu- 
tion without any further numerical approximations. Thus, the BIE 
method has inherently greater resolution capability for stress gradi- 
ents than does the finite element method. Conversely, the BIE 
method is not efficient for problems involving significant inhomo- 
geneity such as in multi-thin-layered materials, or in elastoplasticity. 
Some progress in applyiing the BIE method to the latter problem 
has been made but much more work remains. Further, the BIE 
method is only optional for problems with significant stress risers, 
and only when boundary stresses are most important. 


883 (INIS-mf—4690, pp v) Shells on elastic foundations. 1977. 
From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 
Numerical values of displacements, stress resultants and stress 
couples of shells are presented in dimensionless form for various 
values of shell and foundation parameters for a shallow spherical 
shell with free edge conditions. In this example, the effect of flank 
(portion of foundation beyond shell) on shell-foundation system is 
also considered. An effective flank width is suggested for design 
purposes. Variation of shell-foundation interaction as function of 
above parameters is also presented. Theoretical studies of this paper 
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can be applied in designing ‘Tube Shell’ which can be used in 
pressure vessels. 


884 (INIS-mf—4690, pp v) Substructure deletion in finite 
element methods. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 


885 (INIS-mf—4690, pp v) Finite element historical deforma- 
tion analysis in piecewise linear plasticity by mathematical program- 
ming. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

The method of solution is re-examined in view to overcome 
an important drawback of the algorithm deriving from the size of 
PLCP fully populated matrix when structural problems with large 
number of variables are considered and, consequently, the updating, 
the storing or, generally, the handling of the current tableau may 
become prohibitive. The aim is achieved through the mechanical 
interpretation of some phases of the algorithm, which leads to the 
characterization, for each pivotal step, of an elastic structure corre- 
sponding to the actual updated tableau. This allows to avoid the 
evaluation and updating of the whole PLPC matrix and allows to 
translate all the mathematical programming algorithm into a finite 
termination procedure which provides the complete deformation 
history of the structure along the given loading path through the 
elastic analysis of structures which are suitable modifications of the 
original one. This is shown to lead to a dramatic reduction of the 
variables to be handled and to a substantial simplification from the 
numerical and computational standpoint. 


886 (INIS-mf—4690, pp v) Complex stiffness formulation for 
the finite element analysis of anisotropic axisymmetric solids subjected 
to nonsymmetric loads. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977) 

This paper describes the development of an improved semi- 
analytical finite element for the stress analysis of anisotropic axisym- 
metric solids subjected to nonsymmetric loads. Orthogonal func- 
tions, in the form of finite Fourier exponential transforms, which 
satisfy the equations of equilibrium of the theory of elasticity for an 
anisotropic solid of revolution, are used to expand the imposed 
loadings and displacement field. It is found that the orthogonality 
conditions for the assumed solution reduce theta-dependency, thus 
reducing the three dimensional problem to an infinite series of two 
dimensional problems. This paper describes a formulation which 
satisfies the equations of equilibrium for an anisotropic solid of 
revolution and produces a stiffness matrix which depends on the 
constitutive coefficients associated with the anisotropy. 


887 (INIS-mf—4690, pp v) Complete solutions of elastic-plas- 
tic discretized structures by linear programming. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

The method developed in this paper combines limit and 
elastic-plastic analysis in a twofold sense: (a) although it is based on 
the elastic-plastic (in contrast to rigid-plastic) assumption, it is cen- 
tered on a linear programming algorithm slightly modified with a 
complementarity constraint (‘restricted basis entry’) and, hence, the 
relevant computational effort is of the same order of magnitude as in 
classical limit analysis; (b) the information provided encompasses 
both the complete deformation hitory up to plastic collapse and the 
collapse mechanism along with the collapse load (or the safety 
factor). Possible local unloadings are allowed for by means of 
suitable modifications of the current tableau. The method is ex- 
pounded and illustrated with reference to frames with concentrated 
plastic deformability (‘critical section’ assumption). Its applications 
to finite element or lumped-parameters models of other continua, can 
be carried out straightforwardly, provided that the yield surfaces in 
the generalized stress space be replaced by approximating polyhedra. 


888 (INIS-mf—4690, pp v) Dispersion and anisotropy induced 
in finite element analysis. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 


889 (INIS-mf—4690, pp v) Improved energy conserving im- 
plicit time integration algorithm for nonlinear dynamic structural 
analysis. 1977 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

This study proposes a general nonlinear algorithm stability 
criterion; it introduces a nonlinear algorithm, easily implemented in 
existing incremental/iterative codes, and it applies the new scheme 
beneficially to problems of linear elastic dynamic snap buckling. 
Based on the concept of energy conservation, the paper outlines an 
algorithm which degenerates into the trapezoidal rule, if applied to 
linear systems. The new algorithm conserves energy in systems 
having elastic potentials up to the fourth order in the displacements. 
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This is true in the important case of nonlinear total Lagrange 

formulations where linear elastic material properties are substituted. 
The scheme is easily implemented in existing incremental-iterative 
codes with provisions for stiffness reformation and containing the 
basic Newmark scheme. Numerical analyses of dynamic stability can 
be dramatically sensitive to amplitude errors, because damping algo- 
rithms may mask, and overestimating schemes may numerically 

trigger, the physical instability. 


890 (INIS-mf—4690, pp v) Modification of Newmark’s algo- 
rithm to achieve effective numerical dissipation. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 


891 (INIS-mf—4690, pp v) Viscoplastic finite element analysis 
by unconditionally stable implicit methods. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 


892 (INIS-mf—4690, pp v) Finite difference method at arbi- 
i meshes in non-linear problems of applied mechanics. 


trary 
1977. 


From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

A new formulation of the finite difference method (FDM) 
based on an arbitrary irregular mesh of nodal points, is presented. 
Preserving the basic advantages of the classical M the avoidance 
of its main difficulties is allowed. These difficulties are namely: 
satisfaction of boundary conditions in the case of a domain of an 
irregular shape, and a local condensation of a mesh, e.g. in a zone of 
expected condensations of stresses. The paper presents a theoretical 
frame of the method and numerical solutions of some real, physically 
and geometrically nonlinear problems of applied mechanics. These 
solutions were obtained upon a set of specially prepared computer 
programs. They are fully automatic like programs based on the 
FDM and are specially designed for the solution of large systems. 


893 (INIS-mf—4690, pp v) Modeling structures for simulating 
nonlinear response. 1977 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

This paper pro a quantitative basis for ab initio measure- 
ment of the quality of a finite element model of a structural system. 
The measure is suitable for characterizing the fidelity representation 
of stiffness, mass, and some types of damping. Thereby, it provides 
the basis for automatic development of alternate models of a struc- 
ture. The modeling problem is formulated as an optimization prob- 
lem. Finite element model parameters are the design variables. For 
stiffness modeling, skin gages of surfaces and cross-sectional areas of 
line elements are to be determined to most closely represent a 
detailed description of geometry. For mass modeling, the values of 
lumped masses are to be calculated for any number of nodes less 
than, or equal to, those in the detailed description. Using both sets of 
design variables permits modeling Rayleigh or hysteresis damping. 
Like the final modeling data, the detailed description is defined to be 
in the form of finite element model data. A collection of mathemat- 
ical programming techniques in the code MODEL, provides the 
means for solving the optimization problem. 


894 ag pp v) Vector methods of solving nonlin- 
ear equations of motion. 1977. 

From 4. ee conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 


895 (INIS-mf—4690, pp v) Modal tation of geometri- 
cally nonlinear behavior by the finite element method. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Au “g 1977). 

A method is presented for representing mild geometrically 
nonlinear static behavior of thin-type structures, within the finite 
element method, in terms of linear elastic and linear (bifurcation) 
buckling analysis results for structural loading or geometry situations 
which violate the idealized restrictive (perfect) interpretation of 
linear behavior up to bifurcation. 


896 (INIS-mf—4690, pp 2 Collocation finite element method 
with prior matrix condensation. 1977 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

The purpose of the present paper is to demonstrate a method 
of reducing the final matrix size, so allowing solution for large 
structures with comparatively small computer storage requirements 
while retaining the accuracy given by high order displacement 
functions. The principle used is based on the fact that, of the shell 
equations to be satisfied at Collocation points, a number are equilibri- 
um conditions which must be satisfied independently of the overall 
compatibility of forces and deflections for a complete structure. In 
order to implement this principle the displacement functions can be 
rewritten with the independent conditions separated from the re- 
mainder. Then by writing the equations for external axial and lateral 
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loads and the three possible surface loads, the calculations involving 
the independent conditions can be performed for each element 
before final matrix assembly. 


897 (INIS-mf—4690, pp v) Approximate solution of plane 
thermal stress problems in doubly-connected region based on an inte- 
gral equation. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 


898 (INIS-mf—4690, pp v) Implementation of a variable-step 
integration technique for nonlinear structural dynamic analysis. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

The paper presents the implementation of a recently devel- 
oped unconditionally stabie implicit time integration method into a 
production computer code for the transient response analysis of 
nonlinear structural dynamic systems. The time integrator is pack- 
aged with two significant features; a variable step size that is 
automatically determined and this is accomplished without addition- 
al matrix refactorizations. The equations of motion solved by the 
time integrator must be cast in the pseudo-force form, and this 
provides the mechanism for controlling the step size. Step size 
control is accomplished by extrapolating the pseudo-force to the 
next time (the predicted pseudo-force), then performing the integra- 
tion step and then recomputing the pseudo-force based on the 
current solution (the correct pseudo-force); from this data an error 
norm is constructed, the value of which determines the step size for 
the next step. To avoid refactoring the required matrix with each 
step size change a matrix scaling technique is employed, which 
allows step sizes to change by a factor of 100 without refactoring. 


899 (INIS-mf—4690, pp v) Elastic-plastic analysis of complex 
structures using finite element method with Lagrange multipliers. 
1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

The method of analysis developed in this paper is designed to 
overcome the difficulty by reducing the number of unknowns in the 
simultaneous equation regarding the finite element method. In other 
words, superior elements typified by three-dimensional isoparametric 
ones are employed only at the important regions of stress and strain 
concentration in the whole structure, while the other part of the 
structure is discretized with the use of one- or two-dimensional 
lower class of elements, e.g. beam, plate and shell elements. In order 
to combine the different types of elements together, the fictitious 
elements without occupied volume, the characteristics of which are 
determined by employing the Lagrange multiplier concept, are intro- 
duced between the real elements. Unknown parameters of the result- 
ing simultaneous equation consist of usual nodal displacements of the 
whole structure and the generalized coordinate concerning the La- 
grange multipliers for the fictitious elements. Several numerical 
examples are solved using the above theory. 


900 (INIS-mf—4690, pp v) Efficient nonlinear analysis by 
factored matrix modification. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

In a typical finite element analysis, the majority of computa- 
tional effort is devoted to assembling and factoring a global system 
of equations. When significant nonlinearities occur, due to abrupt 
changes in material behavior or boundary conditions, the global 
equations must be modified. This paper presents a method for 
directly incorporating these nonlinear modifications into the previ- 
ously factored matrix at a computational cost proportional to (1/ 
bandwidth) times the initial solution. Because the computational cost 
of this method depends on the number of modifications rather than 
the number of times the matrix is factored, the nonlinear effects may 
be continuously incorporated into the global matrix during the 
analysis. This approach greatly reduces the amount of iteration and 
results in an equilibrium path which is closer to the true solution. 


901 Reliability-based design of nuclear containment structures. 
Ravindra, M.K.; Singh, M.P. (Sargent and Lundy, Chicago, IL 
(USA)). pp J1/7 of Structural mechanics in reactor technology. Voi. 
J, Pt. a. Jaeger, T.A.; Boley, B.A. (eds.). Amsterdam, Netherlands; 
North-Holland (1977). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 


902 (NRCN—472) Hybrid reactor blankets for constant 
energy multiplicaton and flat power distribution. Greenspan, E.; 
Schneider, A.; Misulovin, A.; Gilai, D. (Israel Atomic Energy 
Commission, Beersheba. Nuclear Research Center-Negev). Nov 
1978. =. Dep. NTIS (US Sales Only), PC A03/MF AO1. 

wo blanket design difficulties are usually attributed to the 
blanket neutronic properties: high peak-to-average power density 
distribution and the variaton of the energy multiplicaton with 
burnup. This work shows that blankets can be designed to have a 
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constant energy multiplication and a flat power distribution. These 
features are illustrated for light water hybrid reactor blankets. 


903 (NUREG/CR—0506) Stresses in reinforced nozzle-cylin- 
der attachments under external moment loadings analyzed by the 
finite-element method: a parameter study. Bryson, J.W.; Johnson, 
W.G.,; Bass, B.R. (Oak Ridge National Lab., TN (USA)). Aug 1979. 
Contract W-7405-ENG-26. 130p. (ORNL/NUREG—S2). Dep. 
NTIS, PC A0S/MF E05. 

A parameter study was conducted on stresses in reinforced 
nozzle-to-cylinder attachments under external moment loadings as 
analyzed by the finite-element method. Twenty-five models with 
nozzle-to-cylinder diameter ratios 0.08 = d/D = 0.50 and cylinder 
diameter-to-thickness ratios 10 = D/T = 100 were investigated. A 
three-dimensional finite-element program, CORTES-SA, developed 
specifically for analyzing tee-joint configurations, was used in the 
study. Each of the 25 models was analyzed for 6 individually applied 
external moment loadings, with 3 mutually orthogonal moment 
loadings on the nozzle end and 3 on the cylinder. Two of the 
recommended nozzle reinforcement designs given in Subsection NB- 
3338.2, Section III, of the ASME Boiler and Pressure Vessel Code 
were examined: nozzle thickening or standard reinforcement (S1 
models) and 30° triangular pad reinforcement (P30 models). Essen- 
tially unreinforced models (U models) were also included for com- 
parison. Although these design configurations have been recom- 
mended by the Code for many years, very little specific stress 
analysis information exists by which the adequacy or relative safety 
margins of the Code design rules can be judged. Results from the 
parameter studies reported here provide some of the needed 
information.It was concluded from the study that both of the rein- 
forcement designs investigated significantly reduce maximum stress- 
es relative to configurations having little or no reinforcement. Out- 
of-plane bending moment loading on the nozzle gave high maximum 
stress values for both unreinforced and reinforced configurations 
having relatively large, thin (d/D = 0.50, D/T = 20) nozzle 
attachments. 


904 (NUREG/CR—0636) Nuclear power plant fire protec- 
tion: ventilation. (Subsystems Study Task 1). Milloy, J.A. (Sandia 
Labs., Albuquerque, NM (USA)). Sep 1979. Contract EY-76-C-04- 
0789. 52p. (SAND—79-0263). Dep. NTIS, PC A04/MF AO1. 

This report examines the role of compartment ventilation 
from the standpoint of nuclear power plant fire protection safety. 
Based on a review of numerous design standards which consider the 
influence of controlled ventilation on reducing fire severity, the 
report concludes that current standards and regulatory guidelines 
inadequately define criteria for design of ventilation systems and 
their operation under fire emergencies. To resolve this deficiency, 
the report evaluates four candidate design bases for ventilation 
systems: smoke removal, smoke dispersion control, fire spread con- 
trol, and fire temperature control. It is concluded that the lack of 
existing fire technology precludes the implementation of all but one 
of these criteria - fire emperature control. On this basis the report 
presents an example design calculation for applying the temperature 
control criterion. 


905 (NUREG/CR—0778) Stress indices and flexibility fac- 
tors for nozzles in pressure vessels and piping. Rodabaugh, E.C.; 
Moore, S.E. (Battelle Columbus Labs., OH (USA)). Jun 1979. Con- 
tract W-31-109-ENG-38. 91p. (ORNL/Sub—2913/10). Dep. NTIS, 
PC A05/MF AOl. 

Maximum stress intensities and flexibility factors for isolated 
nozzles in cylindrical portions of vessels and in straight pipe are 
evaluated. The major source of new data in this report was generat- 
ed at Oak Ridge National Laboratory using the CORTES-SA com- 
puter program. The new data, along with other available test and/or 
calculated data, are used to develop correlation equations for use in 
the Code. Recommendations for Code changes are included. 


906 Multiple-jet thermal mixing in a piping tee. Lykoudis, 
P.S.; Hagar, R.C. (Purdue Univ., West Lafayette, IN). Nucl. Sci. 
Eng.; 71: No. 2, 192-201(Aug 1979). 

Piping tees that are used to mix fluid streams at different 
temperatures are subjected to possibly severe thermal and mechani- 
cal stresses. There is reason to suspect that mixing in a piping tee 
could be improved by injecting the fluid streams into the tee through 
multiple jets. This — reports the results of an experimental 
investigation of the effects of multiple-jet injection on mixing in a 
piping tee. The experimental work involves the measurement of the 
temperature fluctuation intensity with a hot-film sensor downstream 
of a simple 22.22-mm(7/8-in.)-diam tee with mixed multiple-jet in- 
jected hot and cold streams of water. The jets were provided by 
holes drilled in plates that partially blocked the inlet streams; 26 pairs 
of plates were investigated. The number of holes per plate varied 
from 1 to 51; the jet diameters ranged from 5 to 68% of the tee 
diameter. The inlet stream Reynolds number upstream of the jet 
plates was roughly 15 500 for each stream. The data indicated that 
the root mean square (rms) temperature fluctuation intensity meas- 
ured at the tee outlet decreased dramatically as the jet plate cross- 
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sectional area void fraction was decreased. When the jets emanating 
from the tee plates were misaligned, the reduction of the rms 
temperature fluctuation was not as high as when the jets were 
aligned. The rate of decay of the intensity downstream of the tee for 
most ofthe plates investigated was found to agree well with the -3/4 
power decay law predicted by Corrsin’s theory of scalar decay. 
However, unusual features in the intensity decay data were also 
observed, such as an increase of the intensity several diameters 
downstream before continuing to decay. 


907 Model for capacity control of a reinforced concrete shell 
section. Berg, S. (Division of Structural Engineering, SINTEF, The 
Foundation of Scientific and Industrial Research, N-7034 Trond- 
heim-NTH, Norway); Holand, I. (Division of Structural Mechanics, 
The Norwegian Institute of Technology, N-7034 Trondheim-NTH, 
Norway). pp J3/6 1-10 of Structural mechanics in reactor technol- 
ogy. Vol. J, Pt. a. Jaeger, T.A.; Boley, B.A. (eds.). Amsterdam, 
Netherlands; North-Holland (1977). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

This paper suggests a method for computing a state of stress 
in concrete and reinforcement being in equilibrium with given stress 
resultants. This is done by a nonlinear analysis considering realistic 
constitutive relations both for concrete and for reinforcement. The 
shell thickness is divided into an optional number of concrete layers. 
Within each layer, biaxial constitutive relations based on test results 
are established in the principal strain directions. A formulation 
which also incorporates the stress-strain curves specified several 
design codes (ACI 318-71, CP 110, NS 3473 etc.) is used. The 
method has been used in a computer program which has been tested 
on offshore shell structures. The method has been compared with 
other more conventional methods currently used in design. The 
experience with the model is very satisfactory. 


908 Analysis of reinforced concrete containment vessels con- 
sidering concrete cracking. Buchert, K.P.; Ballard, T.A. (Bechtel 
Power Corp., Gaithersburg, MD (USA)). pp J4/1 1-7 of Structural 
mechanics in reactor technology. Vol. J, Pt. a. Jaeger, T.A.; Boley, 
B.A. (eds.). Amsterdam, Netherlands; North-Holland (1977). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

Cracking of concrete influences the stress analysis of concrete 
containment vessels. If cracking is ignored, the resulting shell analy- 
sis can be unconservative in some cases and extremely conservative 
in others. A cracked concrete shell is a structurally orthotropic one. 
That is, it does not have the same properties in membrane action and 
bending action. The closed form solution for a cracked shell can be 
illustrated by resolving the differential equation of a cylindrical shell 
is given by Timoshenko for edge loadings. The above method has 
been used to solve for the forces and moments between a base slab 
and cylindrical shell on a reinforced concrete containment. Over the 
past few years, much interest has been generated within the universi- 
ties by industry, to develop finite element programs capable of 
accurately predicting the behavior of reinforced concrete plates and 
shells, considering material nonlinearities. Although the programs 
thus far developed are for the most part, research tools, they are 
recently being considered for parametric studies to validate current 
design procedures. 


909 Containment liner plate anchors and steel embedments test 
results. Chang-Lo, P.L.; Johnson, T.E.; Pfeifer, B.W. (Bechtel 
Power Corp., San Francisco, CA (USA)). pp J5/9 1-12 of Structural 
mechanics in reactor technology. Vol. J, Pt. a. Jaeger, T.A.; Boley, 
B.A. (eds.). Amsterdam, Netherlands; North-Holland (1977). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

This paper summarizes test data on shear load and deforma- 
tion capabilities for liner plate line anchors and structural steel 
embedments in reinforced and prestressed concrete nuclear contain- 
ments. The major operating loads and effects which produce liner 
compression in reinforced containments are concrete shrinkage and 
restrained thermal growth. These compressive forces can cause 
unbalanced loads in the liner plate which result in shear forces in the 
liner plate anchor. Prestressed containments introduce additional 
compressive loading in the liner plate due to prestress and concrete 
creep. Both types of containment must also consider loads from 
environmental (earthquake and wind) and abnormal (accident) loads. 


910 Analysis of a prestressed concrete containment dome with 
circular openings. Elgaaly, M.; Sen, S.; Chuang, C.F. (Bechtel Power 
Corporation, P.O. Box 1000, Ann Arbor, Michigan 48106, U.S.A.). 
pp J5/2 1-14 of Structural mechanics in reactor technology. Vol. J, 
Pt. a. Jaeger, T.A.; Boley, B.A. (eds.). Amsterdam, Netherlands; 
North-Holland (1977). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

There are several methods for removing the steam generators 
from the reactor building should it ever become necessary to replace 
them. One method is through the reactor building dome. This study 
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addressed the technical feasibility of this method. Two schemes were 
considered, one is to remove the steam generators through one 
central opening in the dome and the other through two eccentric 
openings, one above each steam generator. These openings are 
circular in shape and are approximately 17 feet in diameter. To avoid 
detensioning the dome tendons and removing those passing through 
the areas to be penetrated, advance provision to reroute the tendons 
were considered. The finite element method of analysis has been 
used to evaluate the internal forces in the dome due to various 
loading conditions including prestressing loads. The results indicate 
that increasing the thickness of the dome around the openings will 
be necessary in order to keep the stresses within the allowable limits. 


911 Analysis of piping loads on shells of revolution. Endicott, 
J.S. (Chicago Bridge and Iron Co., Oak Brook, IL (USA)). pp J5/8 
1-10 of Structural mechanics in reactor technology. Vol. J, Pt. a. 
Jaeger, T.A.; Boley, B.A. (eds.). Amsterdam, Netherlands; North- 
Holland (1977). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

The work of Bijaard as presented by Wichman, et al., Weld- 
ing Research Council Bulletin 107 (1965), is widely used in industry 
to evaluate the effects of concentrated loads on cylinders and 
spheres. But many axially symmetric structures have configuration 
which preclude the use of this work. In such cases, the procedure 
given in this paper can greatly reduce the computational effort 
needed to obtain accurate stresses and deflections due to loads such 
as occur at piping connections. The paper provides a method of 
calculating the truncation error due to terminating the Fourier 
expansion of a loading at a given point. Also for various common 
loading situations, it provides points where the truncation error is 
zero. 


912 Design of nuclear containments for thermal effects. 
Gurbuz, O.; Kohli, T.D. (Bechtel Power Corporation, Norwalk, 
P.O. Box 60860-Terminal Annex, Los Angeles, California 90060, 
U.S.A.). pp J4/2 of Structural mechanics in reactor technology. Vol. 
J, Pt. a. Jaeger, T.A.; Boley, B.A. (eds.). Amsterdam, Netherlands; 
North-Holland (1977). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 


913 Composite containment for nuclear power. Harstead, 
G.A.; Soeoet, O. (Consulting Engineers, 432 Park Avenue South, 
New York 10016, U.S.A.). pp J1/5 1-12 of Structural mechanics in 
reactor technology. Vol. J, Pt. a. Jaeger, T.A.; Boley, B.A. (eds.). 
Amsterdam, Netherlands; North-Holland (1977). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

Fundamentally, a nuclear reactor containment structure pro- 
vides three major functions; namely, (1), to withstand loads due to 
pressure and temperature increase due to Design Basis Accident 
(DBA) (2), to withstand environmental loads such as seismic, torna- 
do and normal loads, and (3) act as a radiation shield. Conventional 
design practise is to employ either a steel vessel and concrete shield 
building or a steel lined concrete structure. This paper deals with a 
new concept in which a steel liner is employed which carries much 
of the primary membrane loads. This type of structure is similar in 
some aspects to the previously described systems: a) A mat, lined 
with a thin plate on its top surface, is similar to concrete contain- 
ment. b) A cylinder and hemispherical dome, made up of steel plate 
and concrete, is about 2.5 feet thick (the minimum required for 
radiation shielding). Although the steel plate and concrete are in 
contact, as in concrete containment, the steel plate in composite 
containment is much thicker than the liner. There are two main 
advantages over present practise; namely reduction of materials and 
therefore reduced capital cost and even more significantly a short- 
ened construction schedule which will permit more flexibility in 
overall plant construction schedule and will benefit the cash flow 
situation. 


914 Statistical analysis of the leak rate measurements of reac- 
tor containments. Hure, D. (Bureau Veritas, 75 - Paris (France)). pp 
J4/10 1-12 of Structural mechanics in reactor technology. Vol. J, Pt. 
a. Jaeger, T.A.; Boley, B.A. (eds.). Amsterdam, Netherlands; North- 
Holland (1977). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

This paper relates the results given by the statistical analysis 
of the leak testing measurements of five prestressed concrete con- 
tainment vessels. A high degree of confidence in the ‘absolute 
method’ had been gathered from measurements on steel vessels since 
1964. The modern computer based data acquisition and treatment 
systems now permit intensive use of statistical methods for better 
calibration and better data analysis. A very good mathematical 
accuracy can be obtained, but the results could be ———. with- 
out a thorough basic study of the physical phenomena involved in 
the transducers as well as in the containment behaviour. 
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915 Design and analysis of reactor containment of steel-con- 
crete composite laminated shell. Ichikawa, K. (Shimizu Construction 
Co. Ltd., Tokyo (Japan)). pp J1/6 1-12 of Structural mechanics in 
reactor technology. Vol. J, Pt. a. Jaeger, T.A.; Boley, B.A. (eds.). 
Amsterdam, Netherlands; North-Holland (1977). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

Reinforced and prestressed concrete containments for reac- 
tors have been developed in order to avoid the difficulties of 
welding of steel containments encountered as their capacities have 
become large: growing thickness of steel shells gave rise to the 
requirement of stress relief at the construction sites. However, these 
concrete vessels also seem to face another difficulty: the lack of 
shearing resistance capacity. In order to improve the shearing resis- 
tance capacity of the containment vessel, while avoiding the difficul- 
ty of welding, a new scheme of containment consisting of steel- 
concrete laminated shell is being developed. In the main part of a 
cylindrical vessel, the shell consists of two layers of thin steel plates 
located at the inner and outer surfaces, and a layer of concrete core 
into which both the steel plates are anchored. In order to validate 
the feasibility and safety of this new design, the results of analysis on 
the basis of up-to-date design loads are presented. The results of 
model tests in 1:30 scale are also reported. 


916 Instability behaviour of stiffened dome liners under con- 
struction condition. Jefts, A.R.; Guha-Majumdar, S.; Wanchoo, M.K. 
(Brown and Root, Inc., Houston, TX (USA)). pp J5/10 1-11 of 
Structural mechanics in reactor technology. Vol. J, Pt. a. Jaeger, 
T.A.; Boley, B.A. (eds.). Amsterdam, Netherlands; North-Holland 
(1977). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

The purpose of a steel liner on the inside of the Containment 
is to ensure a leak-tight vessel. In addition, the liner functions as 
internal formwork during the construction of the concrete shell. The 
radius to thickness ratio of present day containment liners range 
from 1400 to 2500 and as such the design of a suitable stiffening or 
supporting system to preclude buckling becomes a major considera- 
tion. Classical buckling solutions for thin shells are several times 
larger than experimental results due to initial imperfections, initial 
stresses and the influence of boundary conditions. As a result, it is 
extremely difficult to predict the buckling strength of the dome shell. 
The purpose of this paper is to present techniques related to stability 
analysis, design concepts and behavior of dome liners. Various 
stiffening systems are examined from economy, schedule and con- 
structability point of view. 


917 Finite element analysis of a circular containment mat using 
a thick shell element. Kanodia, V.L.; Ucciferro, J.J. (United Engi- 
neers and Constructors, Inc., Philadelphia, PA (USA)). pp J3/7 of 
Structural mechanics in reactor technology. Vol. J, Pt. a. Jaeger, 
T.A.; Boley, B.A. (eds.). Amsterdam, Netherlands; North-Holland 
(1977). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 


918 Structural integrity testing of nuclear power plant contain- 
ment structures. Scott, B.B.; Barnes, S.B. (United Engineers and 
Constructors, Inc., Philadelphia, PA (USA)). pp J4/9 of Structural 
mechanics in reactor technology. Vol. J, Pt. a. Jaeger, T.A.; Boley, 
B.A. (eds.). Amsterdam, Netherlands; North-Holland (1977). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 


919 Metal containments; nature of loads and behaviour limits. 
Skundric, L.I. (Fluor Pioneer, Inc., Chicago, IL (USA)). pp J5/6 1- 
12 of Structural mechanics in reactor technology. Vol. J, Pt. a. 
Jaeger, T.A.; Boley, B.A. (eds.). Amsterdam, Netherlands; North- 
Holland (1977). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

For present generation of nuclear reactors with the capacity 
of 3800 MWt and larger, metal containments are the viable concept. 
Development of new materials, namely steels SA 299 and SA 537, 
and the approval for their use on the MC components by the ASME 
Boiler and Pressure Vessel Code have overcome a traditional belief 
that the use of metal containments is limited to the smaller capacity 
reactors. To meet the increasing demand for metal containments, 
NRC publications and Division 1 of the Code have developed 
general guidelines for loads, load combinations, and design allowa- 
bles. The objective of this paper is to interpret regulatory require- 
ments, define more specifically loads and load combinations, and 
assist the reader with applications. The paper further discusses the 
probabilistic analysis of the design loads and associated risks. 


920 Buckling behaviour evaluation of metal coutainment under 
local loads. Tonarelli, L.; Ticozzi, C. (Breda Termomeccanica, Nu- 
clear Component Department, Viale Sarca, 336, I-20100 Milan, 
Italy). pp JS/7 of Structural mechanics in reactor technology. Vol. J, 
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Pt. a. Jaeger, T.A.; Boley, B.A. (eds.). Amsterdam, Netherlands; 
North-Holland (1977). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 


921 Finite element analysis and design of large openings in 
prestressed concrete containments. Wanchoo, M.K.; Guha-Majum- 
dar, S. (Brown and Root, Inc., Houston, TX (USA)). pp J5/4 of 
Structural mechanics in reactor technology. Vol. J, Pt. a. Jaeger, 
T.A.; Boley, B.A. (eds.). Amsterdam, Netherlands; North-Holland 
(1977). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 


922 Effects of thermal cracking on the dynamic behaviour of 
reinforced concrete containment structures. Castellani, A.; Fontana, 
A. (Politecnico di Milano (Italy)). pp J4/5 1-11 of Structural me- 
chanics in reactor technology. Vol. J, Pt. a. Jaeger, T.A.; Boley, 
B.A. (eds.). Amsterdam, Netherlands; North-Holland (1977). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

Thick concrete cylinders acted on by horizontal dynamic 
forces are analyzed. According to the dimensions they may simulate 
a containment structure or a reactor core support. In particular, the 
effects of thermal cracking on their dynamic behaviour are investi- 
gated; up to now the tests are confined to vertical cracking which is 
likely to appear under a thermal gradient of approximately 35 to 
45°C on the wall. At higher temperatures, the number and extension 
of these cracks increase, till a stabilized crack pattern is reached. 
This is the main subject of the present investigation. The horizontal 
forces call for a shear transmission along the crack. A numerical 
investigation has been undertaken on such dynamic behaviour of 
cracked cylinders. 


923 Hardware and layout aspects affecting maintainability. 
Jayaraman, V.N.; Surendar, Ch. (Rajasthan Atomic Power Station, 
Kota (India)). pp 125-129 of Nuclear reactor instrumentation. Vol. 2, 
Sect. 3. Bombay; Department of Atomic Energy (1977). 

From Symposium on nuclear reactor instrumentation; 
Bombay, India (20 Dec 1976). 

It has been found from maintenance experience at the Raja- 
sthag,Atomic Power Station that proper hardware and instrumenta- 
tion layout can reduce maintenance and down-time on the related 
equipment. The problems faced in this connection and how they 
were solved is narrated. 


924 Review of tube rolling practice for heat exchangers. 
Vannan, K.V.; Prasada Rao, P.D. (Madras Atomic Power Project, 
Kalpakkam (India)). pp 270-273 of Operating experience of nuclear 
reactors and power plants. Bombay; Department of Atomic Energy 
(1977). 

From Symposium on operating experience of nuclear reactors 
and power plants; Bombay, India (7 Feb 1977). 

Tube rolling practice for heat exchangers in nuclear power 
plants is reviewed. Length of rolling and integrity of the rolled joints 
are discussed in detail. Effects of crevice corrosion and service 
failures are explained, particularly in the reactors in West Germany, 
Switzerland etc. Stress concentration and stress corrosion effects are 
also touched upon. A rolling procedure for critical applications is 
also proposed. 


925 Numerical integration of some new unified plasticity-creep 
formulations. Krieg, R.D. (Sandia Labs., Albuquerque, NM (USA)). 
pp M6/4 1-12 of Structural mechanics in reactor technology. Vol. 
M. Jaeger, T.A.; Boley, B.A. (eds.). Amsterdam, Netherlands; 
North-Holland (1977). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

The usual constitutive description of metals at high tempera- 
ture treats creep as a phenomenon which must be added to time 
independent phenomena. A new approach is now being advocated 
by some people, principally metallurgists. They all treat the inelastic 
strain as a unified quantity, incapable of being separated into time 
dependent and time independent parts. This paper examines the 
behavior of the differential formulations reported in the literature 
together with one proposed by the author. These formulations are 
capable of representing primary and secondary creep, cyclic harden- 
ing to a stable cyclic stress-strain loop, a conventional plasticity 
behavior, and a Bauchinger effect which may be creep induced and 
discernable either at fast or slow loading rates. The new unified 
formulations seem to lead to very non-linear systems of equations 
which are very well behaved in some regions and very stiff in other 
regions where the word ‘stiff is used in the mathematical sense. 
Simple conventional methods of integrating incremental constitutive 
equations are observed to be totally inadequate. A method of nu- 
merically integrating the equations is presented. 


926 Creep-fatigue damage under multiaxial conditions. Lobitz, 
D.W.; Nickell, R.E. (Sandia Labs., Albuquerque, NM (USA)). pp 
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L4/3 1-12 of Structural mechanics in reactor technology. Vol. L. 
Jaeger, T.A.; Boley, B.A. (eds.). Amsterdam, Netherlands; North- 
Holland (1977). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

When structural components are subjected to severe cyclic 
loading conditions with intermittent periods of sustained loading at 
elevated temperature, the designer must guard against a failure mode 
caused by the interaction of time-dependent and time-independent 
deformation. This phenomenon is referred to as creep-fatigue inter- 
action. The most elementary form of interaction theory (called linear 
damage summation) is now embodied in the ASME Boiler and 
Pressure Vessel Code to provide design rules against creep-fatigue 
failure in Class 1 nuclear construction. This simple interaction theory 
can be shown to give reasonable results (and therefore, provide 
sufficient conservatism) for a class of uniaxial experiments that are 
Sstrain-controlled for the cyclic deformation and stress-controlled 
during hold periods. More complex uniaxial strain histories have not 
been as amenable to simple treatment, however, and multiaxial 
examination of creep-fatigue damage has been extremely limited. 
Because of the overly conservative nature of linear damage summa- 
tion, a competitor has emerged - called strainrange partitioning. This 
procedure is based upon the visualization of the cyclic strain in a 
uniaxial creep-fatigue test as a hysteresis loop. To test these two 
theories in the most general way, data from experiments involving 
multiaxial stresses and non-proportional loading is required. As such 
data is not yet available, an analytical comparison has been devel- 
oped here with its primary focus on the application of both theories 
to a set of verified multiaxial finite element calculations. 


927 Evaluation of state determination calculations in nonlinear 
analysis. Mondkar, D.P.; Powell, G.H. (California Univ., Berkeley 
(USA)). pp L2/5 1-6 of Structural mechanics in reactor technology. 
Vol. L. Jaeger, T.A.; Boley, B.A. (eds.). Amsterdam, Netherlands; 
North-Holland (1977). 

From 4. international conference on structural u:echanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

The nonlinear stress analysis problem involves three major 
phases, namely (1) linearization, (2) equation solution, and (3) state 
determination. The evaluation of tangent stiffness relations for the 
structure constitutes the linearization phase; the solution of a set of 
linear equations to determine a displacement increment constitutes 
the equation solution phase; and computation of the corresponding 
increments of stress and strain to obtain a new state is the state 
determination phase. The linearization and equation solution phases 
have received wide coverage in the literature. This paper studies the 
state determination computations. 


928 ANSR - a general purpose computer program for analysis 
of nonlinear s' response. Mondkar, D.P.; Powell, G.H. (Cali- 
fornia Univ., Berkeley (USA)). pp M1/4 1-10 of Structural mechan- 
ics in reactor technology. Vol. M. Jaeger, T.A.; Boley, B.A. (eds.). 
Amsterdam, Netherlands; North-Holland (1977). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

This paper presents a detailed description of the concepts, 
features, organization and usage of a general purpose finite element 
computer program ANSR for the static, dynamic and earthquake 
response analysis of nonlinear structures. It is intended that the 
program will form a practical analysis tool for use in design studies 
as well as for research needs in various problem areas in nonlinear 
analysis. 


929 Background to the elastic creep-fatigue rules of the ASME 
B and PV Code Case 1592. Severud, L.K. (Westinghouse Hanford 
Co., Richland, WA (USA)). pp L7/6 of Structural mechanics in 
reactor technology. Vol. L. Jaeger, T.A.; Boley, B.A. (eds.). Am- 
sterdam, Netherlands; North-Holland (1977). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 


930 Automated analysis and design of complex structures. 
Wilson, E.L. (California Univ., Berkeley (USA). Structural Engi- 
neering Lab.). pp MI1/1 1-9 of Structural mechanics in reactor 
technology. Vol. M. Jaeger, T.A.; Boley, B.A. (eds.). Amsterdam, 
Netherlands; North-Holland (1977). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

This paper discusses the following: 1. The relationship of 
analysis to design. 2. New methods of analysis. 3. Improved finite 
elements. 4. Effect of minicomputer on structural analysis methods. 
5. The use of system of microprocessors for nonlinear structural 
analysis. 6. The role of interacting graphics systems in future analysis 
and design. The discussion focusses on the impact of new inexpen- 
sive computer hardware on design and analvsis methods. 
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FUEL ELEMENTS 
REFER ALSO TO CITATION(S) 311, 1387 


(CONF-790874—2) Prediction of the response of fission- 
gas in nuclear fuels normal and transient heating conditions. 
Rest, J. (Argonne National Lab., IL (USA)). 1979. Contract W-31- 
109-ENG-38. 10p. Dep. NTIS, PC A02/MF AO1. 

From 2. international seminar on inelastic analysis and life 
prediction on inelastic analysis and life prediction in high tempera- 
ture environments; Berlin, F.R. Germany (20 Aug 1979). 

A discussion is presented on the interplay between mecha- 
nisms of fission-gas behavior, and on how the assumed relationships 
between various mechanisms affect predictions for the behavior of 
the gas during a wide range of operating conditions. Highlighted in 
the discussion are the relationships between intragranular fission gas 
mobilities during normal and off-normal (nonequilibrium) conditions 
and intra- and intergranular gas-atom re-solution. The main conclu- 
sion reached is that more definitive information about the nature of 
the mechanisms and about the synergistic relationship between them 
await further experiments and analyses of the observed phenomena. 


932 (IAE—3015) Calculation of temperature fields and compo- 
nents of velocity vector in rod-type fuel element clusters in the 
boundary layer approximation. Pelageichenko, K.I.; Segal, M.D. 
(Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow. Inst. Atomnoj Ehnergii). 1978. 8p. (In Russian). 
Dep. NTIS (US Sales Only), PC A02/MF A0Ol1. 

The method of calculation of temperature fields, longitudinal 
and transverse components of the velocity vector in gas flow in rod- 
type fuel element clusters is described. The problem is solved in two- 
dimensional geometry for cylindrical configuration. The algorythm 
of the problem solution was obtained and implemented as the pro- 
gram on the BESM-6 computer. The calculation time of a typical 
variant is not more than 3-4 min. Numerical value of the velocity 
transverse component does not exceed 5% from the longitudinal 
one. The calculation error is equal to approximately 0.6%. In 
clusters of smooth rods at radial coefficients of heat release field 
non-uniformity up to 1.5 the effect of velocity-vector transverse 
component on the formation of temperature fields was not found. 


933 lo pp 8A-11A) Burnup calculations treated 
as time tt problem. Bartal, Y.; Yiftah, S. (Israel Atomic 
Energy Commission, Yavne. Soreq Nuclear Research Center). 1978. 

From Joint annual meeting of the Israel Nuclear Societies 
Ben Gurion University of the Negev; Beersheba, Israel (28 Dec 
1978). 


934 (INIS-mf—4789, pp 1A-4A) Scope: maximization of nu- 
clear fuel energy output in a PWR for fixed U-235 inititial inventory. 
Keren, M. (Israel Electric Corp. Ltd., Haifa); Rothenstein, W. 
(Technion-Israel Inst. of Tech., Haifa. Dept. of Nuclear Science). 
1978. 

From Joint annual meeting of the Israel Nuclear Societies 
Ben Gurion University of the Negev; Beersheba, Israel (28 Dec 
1978). 


(JAERI-M—7807) Densification of uranium dioxide fuel 
pellets, (2). Yanagisawa, K. (Japan Atomic Energy Research Inst., 
Tokyo). Aug 1978. 66p. (In Japanese). Dep. NTIS (US Sales Only), 
PC A0S/MF AOl1. 

Analytical results in UO, fuel densification experiments are 
described as part of the irradiation behavior study on reactor fuel 
assemblies. The parameters are irradiation conditions, pellet fabrica- 
tion conditions such as pellet initial density, initial grain size, pore 
size and pore distribution, and compressive axial force onto the 
pellet. (1) Densification is saturated at burnup about 4 -- 8 GWd/ 
tUO,. Densification is little influenced by the linear heat rating. (2) 
Pellets sintered with low temperature trends to densify with ease. 
There is not such correlation between the pellet initial density and 
the densification but the low initial density pellet trends to densify 
readily. There is comparatively good correlation between the initial 
grain size and the densification, and the pellets with grain size over 
10 xm show little densification. Densification is strongly influenced 
by the pore distribution. The addition of a pore stabilizer (pore 
former) is effective in decreasing the densification. The pellet densi- 
fied most shows no inner-granular pores in post-irradiation examina- 
tion. Most densified pellets arise from high initial density, low 
sintering temperature and small grain size, whereas least densified 
ones from low density, low sintering temperature and smail grain 
size. Grain growth is remarkable in out-pile resintering, and little in 
in-reactor. The tendency of in-reactor densification is similar to that 
of out-pile. (3) Densification is little influenced by the axial compres- 
sive force. (4) Based on the above resulis, a GPE (Initial Grain-initial 
Pore Estimation) method is proposed for estimating the in-reactor 
maximum densification of stable UO: fuels. 
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936 (RISO-M—2152) Details of design, irradiation and fission 
gas release for the Danish UO>-Zr irradiation test 022. Bagger, C.; 
Carlsen, H.; Knudsen, P. (Risoe National Lab., Roskilde (Den- 
mark)). Dec 1978. 14p. Dep. NTIS (US Sales Only), PC A02/MF 
AOl. 

Test 022 comprised three UO:-Zr test fuel pins which were 
irradiated in the DR 3 reactor at Risoe at 7.2 MPa (70 ato) system 
pressure. A burnup of approximately 3530 GJ/kg U (36,000 MWD/ 
te UO2) was accumulated at heat loads in the range 35 to 53 kW/m 
(350 to 530 W/cm) (test avg. values). Fission gas analysis for two of 
the pins showed that the releases were 48 and 36%. The experimen- 
tal data are presented in sufficient detail for use in the validation of 
fuel performance codes. 


937 Expansion of capacity of spent fuel pools and associated 
problems. de Francisco, J.L.; Lopez-Cotarelo, J.; Ramos, J.M. 
(Bechtel Espana, Madrid). pp 197-210 of Compte rendu du seminaire 
de l’‘AEN sur le stockage des elements combustibles irradies. Paris, 
France; OECD (1978). 

From Seminar on the storage of spent fuel elements; Madrid, 
Spain (Jun 1978). 

Expanding the spent fuel storage pool capacity is a good 
solution for utilities facing the current shortage in fuel reprocessing 
capacity. This paper reviews the problems more likely to be found 
when expanding a spent fuel storage facility by using high density 
storage racks. Basically three types of problem arise: problems 
related with the characteristics of the new facility, problems related 
with the works of expansion, and problems related with the long 
term storage of large quantities of spent fuel. 


938 Design bases for U.S. department of energy storage basin. 
King, F.D. (Du Pont de Nemours (E.I.) and Co., Aiken, SC (USA). 
Savannah River Lab.). pp 211-219 of Compte rendu du seminaire de 
l'AEN sur le stockage des elements combustibles irradies. Paris, 
France; OECD (1978). 

From Seminar on the storage of spent fuel elements; Madrid, 
Spain (Jun 1978). 

Bases were developed for the conceptual design of a water 
basin to store 5000 MT of irradiated light water reactor fuel. The 
basin, which could be operational by 1983, is designed to receive 
over 2000 MT per year of spent fuel and to provide interim storage 
of U.S. and some foreign fuel in support of U.S. policy of receiving 
and taking title to spent fuel rather than reprocessing this fuel. The 
bases for various design decisions are discussed. 


939 Product quality control at NFC, Chandramouli, V.A.; 
Javadekar, A.R.; Surya Prakash, M.; Katiyar, H.C.; Rao, N.K. 
(Nuclear Fuel Complex, Hyderabad (India)). pp 302-307 of Operat- 
ing experience of nuclear reactors and power plants. Bombay; De- 
partment of Atomic Energy (1977). 

From Symposium on operating experience of nuclear reactors 
and power plants; Bombay, India (7 Feb 1977). 

Economics of a nuclear reactor demands the highest priority 
to be given to the availability factor. Nuclear fuel being the heart of 
the reactor and the source of power, must naturally undergo rigor- 
ous and exhaustive quality control and inspection in order that it can 
meet very stringent and exacting specifications. Since any fuel failure 
is finally the rupture of cladding tubes, rigorous quality control and 
inspection will have to be carried out during the cladding manufac- 
ture also. The general philosophy and types of quality control 
measures that are taken in fabrication of nuclear fuel and other 
structural components at Nuclear Fuel Complex, Hyderabad, India 
are described. 


940 Plastic instability criteria for necking of bars and balloon- 
ing of tubes. Lin, E.I.-H. (Argonne National Lab., IL (USA)). pp L9/ 
4 1-12 of Structural mechanics in reactor technology. Vol. L. Jaeger, 
T.A.; Boley, B.A. (eds.). Amsterdam, Netherlands; North-Holland 
(1977). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

Plastic instability criteria applicable to the necking of bars 
under tension and to the ballooning of thin-wall tubes under internal 
pressure were derived from basic geometrical considerations. In the 
case of bars under tension, plastic instability prevails if the percent- 
age rate of decrease of the cross-sectional area in the (potential) 
necking region is greater than that in the bulk of the bar. When the 
loading characteristics and constitutive equation were taken into 
account, an instability criterion was deduced in terms of the stress, 
strain, strain rate, temperature and material properties. This criterion 
was shown to be reducible to the classical Considere condition for 
non-rate-sensitive materials. For rate-sensitive materials under isoth- 
ermal conditions, a simple relationship among the strain, the strain- 
hardening and strain-rate-sensitivity parameters was also obtained. It 
was found that the uniform elongation decreases with increasing 
strainrate sensitivity, a conclusion which is in agreement with experi- 
mental measurements and some previous investigations. Finally, the 
relationship between the high strainrate sensitivity and the superplas- 
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tic ductility of a material was explained without invoking any non- 
hardening arguments. 


CONTROL SYSTEMS 


941 (JINR—13-11147) Logic of the IBR-30 pulsed fast reactor 
control and protection during start-up. Rudenko, V.T.; Solov’ev, 
B.N.; Tishin, V.G. (Joint Inst. for Nuclear Research, Dubna 
(USSR). Lab. of Neutron Physics). 1978. 16p. (In Russian). Dep. 
NTIS (US Sales Only), PC A02/MF AOI. 

A technique is described for determining and controlling the 
IBR-30 reactivity during start-up. In solving the reactor kinetics 
equation reactivity is related to amplitude, duration and energy 
parameters of the power pulses. Relationships are presented for 
experimental determination of the effective delayed neutron share, as 
well as for calibration of the neutron intensity and average power in 
the subcritical regime. The scheme of the start-up system is present- 
ed. The preconditions are formulated to produce a control-signal 
triggering the early alarm system or the scram rod drop system 
followitng an emergency reactivity insertion. The IBR-30 operating 
experience has proved reliability and stability of the start-up system. 


942 (KFK—2642, pp 48-59) Multiple implementation of a 
reactor protection code in PHI2, PASCAL, and IFTRAN on the 
SIEMENS-330 computer. Gmeiner, L.; Lemperle, W.; Voges, U. 
(Kernforschungszentrum Karlsruhe G.m.b.H. (Germany, F.R.). Inst. 
fuer Datenverarbeitung in der Technik). Apr 1978. (In German). 

From 9. annual meeting of the Siemens Prozessrechner An- 
wendekreis 1; Karlsruhe, F.R. Germany (5 Apr 1978). 

In safety related computer applications, as in the case of a 
reactor protection system considered here, mostly multi-computer 
systems are necessary for reasons of reliability and availability. The 
hardware structure of the protection system and the software re- 
quierements derived from it are explained. In order to study the 
effects of diversified programming of the three computers the pro- 
tection codes were implemented in the languages IFTRAN 
PASCAL, and PHI2. According to the experience gained diversified 
programming seems to be a proper means to prevent identical 
programming errors in all three computers on one hand and to 
detect ambiguities of the specification on the other. During all of the 
expéfiiiént the errors occurring were recorded in detail and at the 
moment are being evaluated. 


943 (KFK—2642) Ninth annual meeting of the Siemens Pro- 
cesscomputer Users Group. Voges, U. (ed.). (Kernforschungszentrum 
Karlsruhe G.m.b.H. (Germany, F.R.). Inst. fuer Datenverarbeitung 
in der Technik). Apr 1978. 328p. (In German). (CONF-7804138—). 
Dep. NTIS (US Sales Only), PC A15/MF AO1. 

From 9. annual meeting of the Siemens Prozessrechner An- 
wendekreis 1; Karlsruhe, F.R. Germany (5 Apr 1978). 

Separate abstracts have been prepared for items within the 
scope of the energy data base. (FS) 


944 (KFK—2694) Influence of a nonlinear controller on the 
quasi-stationary plant-performance of the sodium cooled power reactor 
KNK I. Mitzel, F. (Kernforschungszentrum Karlsruhe G.m.b.H 
(Germany, F.R.). Inst. fuer Neutronenphysik und Reaktortechnik). 
Sep 1978. 60p. (In German). Dep. NTIS (US Sales Only), PC A04/ 
MF AOl. 

The stability of a nuclear reactor without and with feedback 
by a control system has been investigated. The main objective was to 
demonstrate whether self-excited oszillations (i. e. limit cycles) can 
exist or not. Measurements indicated the existence of such limit 
cycles. which always may occur under the influence of a non-linear 
element. As they were expected to occur in the low frequency 
region, for the transfer functions of the reactor and of the non-linear 
controller simplified approximations were derived restricted to low 
frequencies. Applying these approximations, for a description in the 
parameter plane a distinct insight into the stability of the reactor 
operated without and with an automatic control system was ob- 
tained. By means of this method, developed by Siljak, the influence 
of two free system parameters on the stability could be simply 
analyzed. For the reactor without control system the influence of the 
reactivity coefficients for the fuel and the moderator have been 
investigated in this way. For the reactor with controller this has 
been done with respect to the fuel reactivity coefficient and to the 
controller adjustment. In the latter case the occurence of stable limit 
cycles could be demonstrated unequivocally. The partical signifi- 
cance of such investigations for surveillance purposes and for neu- 
tron noise measurements is discussed. 


945 (NITAR-P—27(321)) Computerized subsystem for con- 
ducting investigations at the BOR-60 reactor. Efimov, V.N.; Kacha- 
lin, V.A.; Sviridov, Yu.F.; Skulkin, N.N.; Ul’yanov, V.N.; Fedorov, 
Yu.D. (Nauchno-Issledovatel’skij Inst. Atomnykh Reaktorov, Dimi- 
trovgrad (USSR)). 1977. 14p. (In Russian). Dep. NTIS (US Sales 
Only), PC A02/MF AO1. 
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Some problems in developing an on-line system for automat- 
ing technological measurements and experimental data acquisition at 
the BOR-60 reactor are discussed. Main features of the information 
flow at the reactor are considered. A computerized subsystem is 
described which consists of the KIPARIS-2 measuring and transmit- 
ting apparatus coupled with the BESM-3M or BESM-4M multi-user 
computer. Major characteristics of the subsystem are given. The 
subsystem has been in operation at the BOR-60 reactor for more 
than a year and proved a high degree of efficiency and reliability. 


946 Design of boiler level control system for CANDU-PHW 
reactor type power plants. Prabhakar, B.S.; Deo, P.M.; Ramakrish- 
nan, S. (Department of Atomic Energy, Bombay (India). Power 
Projects Engineering Div.); Shah, S.K. (Tata Consulting Engineers, 
Bombay (India)). pp 1-10 of Nuclear reactor instrumentation. Vol. 2, 
Sect. 1. Bombay; Department of Atomic Energy (1977). 

From Symposium on nuclear reactor instrumentation; 
Bombay, India (20 Dec 1976). 

The operational experience with the Rajasthan Atomic 
Power Station, earlier simulation studies undertaken utilizing the 
validated digital model of the nuclear power plant, and recent 
simulation studies have helped in establishing the basis of design of 
the boiler level control system for existing and future CANDU- 
PHW reactor type power plants. Some of the conditions during 
which the boiler level/feed control system should provide security 
of power plant operation are discussed. It is found that the nature of 
disturbance suggests the control strategy of incorporating signals for 
the feed flow and steam flow in the control scheme. The results of 
these studies are presented and certain measures to reduce the 
adverse effect of incorporating the steam flow signal under certain 
conditions on the heat transport system pressure are suggested. 


947 Dynamics of system effectiveness. Krishnamurthi, S.R. 
(Bhabha Atomic Research Centre, Bombay (India). Reactor Analy- 
sis and Studies Section). pp 83-91 of Nuclear reactor instrumenta- 
tion. Vol. 2, Sect. 3. Bombay; Department of Atomic Energy (1977). 

From Symposium on nuclear reactor instrumentation; 
Bombay, India (20 Dec 1976). 

The modern control theory has been applied to study the 
dynamics of system effectiveness of a nuclear reactor power system. 
The various contributory functions towards system effectiveness are 
formulated in terms of state variables with weightage functions 
chosen to satisfy asymptotic stability criteria. The sensitivity of 
system effectiveness to the variations of weighting function is inves- 
tigated. The transient response and root locus are also furnished. 


948 Reliability analysis of NAPP liquid rods shutdown system. 
Bajaj, S.S.; Sharma, S.P.; Iyer, S.S. (Department of Atomic Energy, 
Bombay (India). Power Projects Engineering Div.). pp 19-28 of 
Nuclear reactor instrumentation. Vol. 2, Sect. 3. Bombay; Depart- 
ment of Atomic Energy (1977). 

From Symposium on nuclear reactor instrumentation; 
Bombay, India (20 Dec 1976). 

A reliability analysis has been conducted for the liquid rod 
shut off system of the reactor at Narora atomic power plant. The 
liquid rod system is described. The reliability analysis takes into 
account component failure rates, unavailabilities, failure modes and 
probabilities. The importance of reliability analysis in the design of a 
system is pointed out. 


949 Development of level probes for liquid poison shut off rod 

experiments. Jain, N.C.; Jain, S.M.; Nangia, H.V.; Ramamurthy, H. 

(Bhabha Atomic Research Centre, Bombay (India). Reactor Engi- 

se Div.). pp 136-142 of Nuclear reactor instrumentation. Vol. 2, 
1. Bombay; Department of Atomic Energy (1977). 

From Symposium on nuclear reactor instrumentation; 
Bombay, India (20 Dec 1976). 

In reactors like those in the proposed Narora Atomic Power 
Project, which use liquid poison shut off rods for secondary shut off 
system, liquid level sensing probes are mounted at different eleva- 
tions in the shut off tube to measure parameters such as travel time 
of liquid column, maximum velocity and acceleration attained by the 
rising liquid column, the optimum poison tank pressure required to 
give the minimum travel time for the liquid column, etc. Require- 
ments and leaktightness of these sensitive probes as well as their 
fabrication and testing procedures are outlined. The actual test 
facility is described in detail. Results of the experiment and the 
problems faced during the course of fabrication and testing are 
discussed. 


ENVIRONMENTAL ASPECTS 
REFER ALSO TO CITATION(S) 324 


950 (DOE/TIC—10248) Environmental programs related to 
reactor operation. Kaye, S.V. (Oak Ridge National Lab., TN (USA)). 
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1979. Contract W-7405-ENG-26. 29p. Dep. NTIS, PC A03/MF 
AOl. 

Environmental programs at ORNL related to the operation of 
nuclear power plants are reviewed. 


951 (UCID—17744-79-3) Chemical effluents in surface waters 
from nuclear power plants. Quarterly report. Harrison, F.L. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 13 
Aug 1979. Contract W-7405-ENG-48. 13p. Dep. NTIS, PC A02/MF 
AOl. 

A yield study was conducted at the Vermont Yankee Nuclear 
Power Station to determine: (1) the concentrations of copper in 
circulating waters while changing from open to closed cycle oper- 
ation; and (2) the copper concentrations in sediment in the cooling 
tower basin. Copper concentrations in the circulating waters in- 
creased during changeover. The peak concentration in the soluble 
fraction of the water from the east cooling tower during changeover 
was 24 pg Cu/I in 1978 compared to 570 wg Cu/! in 1979; in the 
west cooling tower the peak concentration was 144 wg Cu/I in 1979. 
Copper concentrations in the sediment from the west cooling tower 
basin were much higher than those in the sediment in the discharge 
zone; the highest concentration in the discharge zone and cooling 
tower basin were 22 and 860 yg Cu/g dry weight, respectively. 
Copper concentration in the interstitial waters of the west cooling 
tower sediment were positively correlated to those in the sediment. 
In the basin, a marked gradient in copper concentration from Cells 1 
to 11 was found both in the particles and interstitial waters. Addi- 
tional studies on the toxic response of Corbicula manilensis to copper 
indicate that this freshwater clam is sensitive to copper concentra- 
tions as low as 10 yg/I1 


952 Nuclear power plants: the status of environmental, health, 
and safeguards concerns. Mattson, R.J. (US Nuclear Regulatory 
Commission, Washington, DC). pp 13-18 of Energy alternatives. 
Albuquerque, NM; American Society of Mechanical Engineers 
(1976). 

From 16. annual ASME symposium on energy alternatives 
Albuquerque, NM, USA (26 Feb 1976). 

Information on the development of nuclear power plants is 
presented concerning environmental effects, health effects, and safe- 
guards. 


SITING 
REFER ALSO TO CITATION(S) 1047 


RADIOACTIVE EFFLUENTS 
REFER ALSO TO CITATION(S) 217, 1762 


RESEARCH, TEST, AND EXPERIMENTAL 
REACTORS 


REFER ALSO TO CITATION(S) 799, 941, 983, 990, 998, 999, 1072, 
1074, 1094 


953 (ANL—79-27) Fission-product releases to the primary 
system of EBR-II from April 1977 to May 1978. So, B.Y.C.; Gross, 
K.C.; Lambert, J.D.B.; Kirn, F.S.; Ebersole, E.R.; Laug, M.T. 
(Argonne National Lab., IL (USA)). Jul 1979. Contract W-31-109- 
ENG-38. 27p. AT. 

Suspected fission-product releases from 18 subassemblies be- 
tween April 1977 and May 1978 are described. Postirradiation ex- 
aminations on 15 of the suspect subassemblies confirmed that all 
contained one or more breached elements. Except for two untagged 
subassemblies, xenon tagging was the primary method of identifica- 
tion, although other methods were used where appropriate. Methods 
to monitor and identify fission-product sources are discussed. Prob- 
lems encountered with multiple-element breaches are described. 
Overall, the effects of breached elements on plant availability were 
minimal during this reporting period. From all evidence, cladding 
breaching on elements in EBR-II continues to be a benign process. 


954 (CONF-7908 16—58) EBR-II Breached Fuel Test Facility. 
Lehto, W.K.; Koenig, J.F.; Seim, O.S.; Olp, R.H.; Strain, R.V.; 
Colburn, R. P. (Argonne Nationa! Lab., IL (UsA)). 1979. Contract 
W-31-109-ENG-38. 13p. Dep. NTIS, PC A02/MF AO1. 

From International meeting on fast reactor safety technology; 
Seattle, WA, USA (19 Aug 1979). 

The Breached Fuel Test Facility (BFTF) is a multipurpose 
experimental facility, designed to provide the capability to conduct 
and monitor safety and fuel behavior experiments under move severe 
conditions than previously allowed in EBR-II. The facility consists 
of an outer thimble assembly with an internal instrument stalk which 
extends from the reactor floor through the primary tank cover to the 
top of the core. Coolant from a breached element test is directed 
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upward to the instrument train above the core. The BFTF has the 
capability to measure flow, temperature, particle size distribution 
and deposition, and delayed neutron levels for breach site character- 
ization. This paper describes the design, the instrumentation, the 
operational safety concerns and the initial experiments. 


955 (CONF-791106—1) Low enrichment fuel development at 
INEL. Newton, D.G. (Idaho National Engineering Lab., Idaho Falls 
(USA)). 1979. Contract EY-76-C-07-1570. 14p. Dep. NTIS, PC 
A02/MF AOl1. 

From International meeting of research reactor fuel designers, 
developers, and fabricators; Argonne, IL, USA (9 Nov 1979). 

SPERT IV, where a facility has been established for making 
low-enriched uranium aluminide mini-plates, is located near the 
Power Burst Facility. SPERT is an acronym for Special Power 
Excursion Reactor Test. A part of this former reactor facility has 
been converted into a fuel fabrication laboratory facility. The floor 
plan for the SPERT IV facility is shown. The reactor tanks are still 
in place, but they are due to be removed during December. The fuel 
fabrication laboratory and operations are described. 


956 (COO—2826-12) Fast Breeder Blanket Facility. Quarterly 
progress report, January 1, 1979-March 31, 1979. Clikeman, F.M. 
(ed.). (Purdue Univ., Lafayette, IN (USA). School of Nuclear Engi- 
neering). Mar 1979. Contract EY-76-S-02-2826. 28p. (PNE—79-143). 
Dep. NTIS, PC A03/MF AOl1. 

This progress report summarizes the work performed using 
Purdue University’s Fast Breeder Blanket Facility during the months 
January-March 1979. Progress on the development and testing of 
experimental methods and techniques is reported. Preliminary ex- 
perimental results for the Th-232 neutron capture experiment are 
reported and compared with the reaction rates calculated using the 
computer code 2DB. Preliminary gamma heating measurements in 
lead, as a function of radial position, are also presented. The effect of 
neutron interaction in the TLD dosimeters on the gamma heating 
measurements is also discussed. 


957 (DOE/ER/01953—T1) Oregon State University TRIGA 
Reactor annual report. Anderson, T.V.; Johnson, A.G.; Bennett, 
S.L.; Ringle, J.C. (Oregon State Univ., Corvallis (USA). Radiation 
Center). 31 Aug 1979. Contract EY-76-C-06-1953. 118p. (RLO— 
1953). Dep. NTIS, PC A06/MF AOl1. 

The use of the Oregon State University TRIGA Reactor 
during the year ending June 30, 1979, is summarized. Environmental 
and radiation protection data related to reactor operation and ef- 
fluents are included. 


958 (FEI—807) Theoretical and experimental investigation of 
the temperature effect of heterogeneous assemblies with a heavily 
blocked absorber. Bagretsov, V.I.; Lependin, V.1.; Matveenko, V.L; 
Morozov, V.N. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atom- 
noj Ehnergii SSSR, Obninsk. Fiziko-Ehnergeticheskij Inst.). 1978. 
13p. (In Russian). Dep. NTIS (US Sales Only), PC A02/MF AO1. 

Techniques for measuring and calculating the temperature 
dependence of reactivity of regular heterogeneous uranium-water 
critical assemblies are shortly described. The experiments were 
conducted in the temperature range from 20 to 240 deg C with three 
types of the critical assemblies differing in the number of fuel 
elements, structural materials and neutron absorbers (gadolinium or 
cadmium oxides). Two experimental techniques were used: measur- 
ing the drho/dT=f(T) dependence with subsequent integration and 
measuring reactivity of the system in a subcritical reactor by the 
pulse a method (a-damping decrement of prompt neutron flux). The 
calculations were performed in a two-group diffusion approximation 
using the Ssub(n) method to determine thermal neutron constants. It 
is concluded that the calculated and experimental techniques pro- 
posed are adequate to study the regular assemblies with heavily 
blocked neutron absorbers. 


959 (HEDL-SA— 1677) Analytical study of the dilation of fast 
reactor fuel assembly ducts. Chan, D.P.; Jackson, R.J. (Hanford 
Engineering Development Lab., Richland, WA (USA)). 15 Nov 
1978. Contract EY-76-C-14-2170. 21p. (CONF-790802—75). Dep. 
NTIS, PC A02/MF AO1. 

From International conference on structural mechanics in 
reactor technology; Berlin, F.R. Germany (13 Aug 1979). 

An analytic method is presented for determining the dilation 
of fast reactor fuel assembly ducts. For temperatures where creep is 
linearly dependent on stress, the method is rigorous in satisfying 
equilibrium, compatibility and stress-strain equations. Solutions are 
presented for two cases: (1) a duct with constant pressure differen- 
tial, (2) a duct with varying pressure differential. Results are in close 
agreement with finite element results of the MARC-CDC program. 
The method is used to predict the dilation of the Fast Test Reactor 
(FTR) ducts under different operating conditions. Presented are the 
stress, strain and dilation predictions along the duct wall, and the 
duct dilation variations with its geometric and loading parameters. 
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960 (HEDL-SA—1729-FP) Nuclear startup, testing and core 
management of the FTR. Bennett, R.A.; Daughtry, J.V.; Harris, 
R.A.; Jones, D.H.; Nelson, J.W.; Rawlins, J.A.; Rothrock, R.B.; 
Sevenich, R.A.; Zimmerman, B.D. (Hanford Engineering Develop- 
ment Lab., Richland, WA (USA)). Aug 1979. Contract EY-76-C-14- 
2170. 18p. (CONF-790933—3). Dep. NTIS, PC A02/MF AO1. 

From IAEA international symposium on fast reactor physics; 
Aix-en-Provence, France (24 Sep 1979). 

The Fast Test Reactor (FTR) is a sodium-cooled, mixed- 
oxide-fueled, 400 MW(Th) fast reactor designed for irradiation test- 
ing of FB fuels and materials. The reactor is located near Richland, 
Washington, and is operated by the Westinghouse Hanford Compa- 
ny for the US Department of Energy. The FTR is presently under- 
going nonnuclear startup tests, in preparation for the initial fuel 
loading. The reactor is provided with special irradiation facilities to 
enhance its experimental capabilities. 


961 (HEDL-SA—1743-FP) Response of FFTF core to pro- 
tected reactivity addition transients. Yee, A.K.; Baars, R.E.; Step- 
newski, D.D. (Hanford Engineering Development Lab., Richland, 
WA (USA)). Aug 1979. Contract EY-76-C-14-2170. 16p. (CONF- 
790816—62). Dep. NTIS, PC A02/MF AO1. 

From International meeting on fast reactor safety technology; 
Seattle, WA, USA (19 Aug 1979). 

The response of the FFTF core to protected reactivity inser- 
tion events was evaluated. Reactivity addition transients ranging 
from .05 cents/s to 3$/s have been considered. The evaluation 
method is based on a calculational model which predicts cladding 
strain from modified fuel-cladding differential thermal expansion. 
The results show that for all ramp rates considered, the Plant 
Protection System (PPS) controls consequences to required limits. 
Comparisons made between predicted fuel damage and results of 
TREAT transient tests support the conservatism of the results. 


962 (HEDL-SA—1772) Instrument calibration program for 
startup on FFTF. Swanson, C.D. (Hanford Engineering Develop- 
ment Lab., Richland, WA (USA)). Jun 1979. Contract EY-76-C-14- 
2170. 27p. (CONF-790807—2). Dep. NTIS, PC A03/MF AOI. 

From Topical conference on reactor operating experience; 
Arlington, TX, USA (5 Aug 1979). 

Calibration of plant instruments and control equipment is a 
key plant startup activity. Clearly defined calibration requirements 
are needed to effectively guide this activity. A master-loop/sub-loop 
concept developed for use at the FFTF to help solve this problem is 
described. Startup testing methods related to the calibration activity 
are also described and critiqued. 


963 (IAE—2775) Thermal neutron pulse source with maximum 
flux. Alekseev, N.I.; Kochenov, A.S.; Sadikov, I.P.; Stolypin, V.S. 
(Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow. Inst. Atomnoj Ehnergii). 1977. 24p. (In Russian). 
Dep. NTIS (US Sales Only), PC A80/MF AOl1. 

Considered are the possibilities to obtain limiting peak fluxes 
of thermal neutrons in subcritical assembly (bouster) with an interanl 
pulse source. It is shown that at the booster operation in the separate 
pulse regime and with the application of a high-energy approximate- 
ly 600 MeV heavy-current proton pulse accelerator (pulse current 
approximately 50 mA) with proton pulse duration of approximately 

00 us, and using PuOz as fuel, is it possible to obtain in a light water 
trap the peak current of thermal neutrons of approximately 6.0x10"* 
n/cm*xs with effective pulse width of approximately 200 ss at the 
frequency of 3 pulse/h and maximum fuel heating by approximately 
1200 deg C. Heat transfer intensification at the expense of water 
introduction into the core in the quantity of 25% from its volume 
permits to increase the pulse frequency by approximately 1000 times 
at the flux decrease only by approximtely 2 times. Energy release 
flattening and maximum fuel heating up to 2000 deg C permits to 
obtain the pulse flux of thermal neutrons in the trap of approximately 
2x10'® n/cm?xs which coincides with the limiting flux in the core. 
Using UO, the limiting flux is also equal to approximately 2x10'° n/ 
cm?xs however to obtaine it, it is necessary to use the neutron 
injector with the power exceeding by approximately 7 times that of 
the neutron injector. 


964 (IEA-DT—064) Radiation levels in the poll surface of 
IEA-RI1 reactor. Pasqualetto, H. (Instituto de Energia Atomica, Sao 
Paulo (Brazil)). Jul 1978. 85p. (In Portuguese). Dep. NTIS (US Sales 
Only), PC AO5/MF AOl. 

A theoretical model for the calculation of the radioactivity 
level in the pool surface of the research reactor IEA-RI (INSTI- 
TUTO DE ENERGIA ATOMICA, BRAZIL) is developed. The 
radioactivity is caused by radionuclides (Mainly *‘Na and *’Mg) 
produced by nuclear reactions of neutrons with: a) oxygen of the 
water b); gaseous elements dissolved in water (Ar,N); c) structural 
materials of the fuel can. Considerations about expected radiation 
level after eventual increase of reactor power from 2 MW to 10 MW 
are also presented. 
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965 (INIS-mf—4717, pp 214-231) Experimental possibilities of 
the PIC reactor. Erykalov, A.N.; Kondurov, I.A.; Konoplev, K.A.; 
Petrov, Yu.V.; Skumbaev, O.1.; Trunov, V.A. (AN SSSR, Lenin- 
grad. so Yadernoj Fiziki). 1977. (In Russian). 

om 4. all-union conference on neutron physics; Kiev, 
USSR (8 Apr 1977). 

Major design criteria and physical characteristics of the PIC 
high-flux test reactor are described. The reactor has been under 
construction since 1976. It is designed for a wide range of investiga- 
tions in the field of nuclear reactions, weak interactions, condensed 
matter and biology. The 100 MW reactor provides the thermal 
neutron flux exceeding 10'°n/cm?xs. There are light water traps, 
sources of cold and hot neutrons, horizontal and inclined channels 
for neutron beams and vertical irradiation channels among the 
experimental facilities of the reactor. From the viewpoint of the 
neutron beam parameters the PIC reactor is on a with the most 
powerful present-day GHFR reactor. However the PIC reactor 
enjoys a wider range of possible investigations. 


966 (INIS-mf—4717, pp 202-208) IBR-2 test reactor. Shaba- 
lin, E.P. (Joint Inst. for Nuclear Research, Dubna (USSR)). 1977. (In 
Russian) 

From 4. all-union conference on neutron physics; Kiev, 
USSR (18 Apr 1977). 

Major design criteria, specifications and potential fields of 
spitentan of the IBR-2 pulsed test reactor (now under construction 
in Dubna, USSR) are described. The pulsed power bursts will be due 
to fast periodic reactivity changes by a rotating reflector. The 
frequency of approximately 100 ys pulsed may be 5, 12.5 or 50 Hz. 
The IBR-2 reactor will be mostly profitable for slow neutron experi- 
ments when investigating solids, nuclei or neutrons themselves using 
spectroscopic methods. Due to the high peak flux of thermal neu- 
trons (10'*-10'? n/cm?xs) the reactor will be superior (for the sort of 
experiments) to the currently operating SM-2 and HFR high flux 
steady-state test reactors for many times. 


967 (ITEF—14(1978)) IRT-2000 reactor optimum operation 
under the conditions of limited reactivity. Gerasimov, A.S.; Kryukov, 
A.P.; Trofimov, A.P.; Pavlov, V.I.; Simonov, V.D. (Gosudarstven- 
nyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. 
Inst. Teoreticheskoj i Ehksperimental’noj Fiziki). 1978. 24p. (In 
Russian). Dep. NTIS (US Sales Only), PC A03/MF AOl1. ~~ 

A technique is presented for optimizing a cyclic regime of the 
IRT-2000 pool type reactor with the account of xenon poisoning 
under conditions of limited reactivity. The technique is based on the 
maximum principle. The experimental part of the investigation con- 
sists in measuring reactivity of the reactor operated on a dayly cycle 
with overnight outages. The results have shown, that the point 
reactor model accounting for spatial effects can be used to describe 
xenon transients in the IRT-2000 type reactors. The experiments 
have proved the validity of the calculations. The technique devel- 
oped reduces the duration of forced outages due to xenon overpoi- 
soning more than twice and is applicable not only to the IRT type 
reactors but to other reactors operating in a cyclic regime as well. 


968 (JAERI-M—7634) Measurement of fuel pin deformation 
under cyclic power operation. Preliminary experiment. Yanagisawa, 
K.; Takeshita, I.; Saito, T. (Japan Atomic Energy Research Inst., 
— Apr 1978. 23p. Dep. NTIS (US Sales Only), PC A03/MF 
AOl. 


The result of preliminary experiment on fuel pin deformation 
under cyclic power operation are described. (1) A slight rod flatter- 
ing of 30um is observed in surface profilometry. (2) Diametral 
contraction is 10um. (3) Increasement of temperature during con- 
stant power made 0.03mm length change (in appearance) to the rod. 
(4) In the last stage of cyclic power operation elongation is 120um at 
low power level and 80m (both in appearance) at high power level. 
Deformation pattern is similar between low and high power levels. 
(5) By metallographic observation, cracks are not parallel to the 
axial direction. Those reaching to pellet-pellet boundary are random 
in direction. Observed crack has branched. 


969 (JAERI-M—7705) Experimental results of the linear heat 
rating capsule 72F-12J. Mizuho, M.; Sezaki, K.; Oyamada, R.; 
Nomura, Y.; Shimizu, M. (Japan Atomic Energy Research Inst., 
Tokyo). Jun 1978. 77p. (In Japanese). Dep. NTIS (US Sales Only), 
PC A05/MF AOl1. 

This report describes experimental results with 72F - 12J 
capsule, the first step of the linear heat rating capsule project. Linear 
heat rating is one of the most important in irradiation experiment of 
fuel specimens. However, the techniques of estimation are not estab- 
lished yet. The project is proceeding in a joint working group. For 
72F - 12J, ie. a NaK bonding capsule containing a long stacked 
slightly enriched UO. pin, the linear heat ratings are in goc.i 
agreement between the saretery (1) Q sub(cal) (calculation) = 388 
W/cm, (2) W sub(CF) (critical facility mock-up experiment) = 394 
W/cm, and (3) Q sub(GEN) (thermocouple measurement - 
GENGTC calculation) = 388 W/cm. 
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970 (JAERI-M—7796) Fuel centerline temperature measure- 
ments in NSRR experiment. Hoshi, T.; Iwamura, T.; Yanagihara, S.; 
Orita, Y.; Hosokawa, T. (Japan Atomic Energy Research Inst., 
Tokyo). Aug 1978. 85p. (In Japanese). Dep. NTIS (US Sales Only), 
PC A0S/MF AOl1. 

The fuel centerline temperatures of NSRR standard fuel rods 
in pulse irradiations were measured with W-5% Re/W-26% Re 
thermocouples inserted in a centerline hole of the fuel pellets. Three 
different fuel rods were individually subjected to repeated energy 
deposition (4 -- 6 times) in 36 -- 242 cal/g.UO2. The maximum fuel 
temperatures under the same irradiation conditions were same; there 
was no significant effect of the irradiation repetition. The behavior 
of fuel temperature during cooling was governed by the cladding 
surface heat transfer coefficient. Beyond DNB, the behavior of 
cladding surface temperature was influenced by the irradiation rep- 
etition. However, the threshold of fuel failure was not influenced by 
the irradiation repetition. 


971 (JINR—3-11551) Experimental investigation of the ther- 
mal shock effects in the IBR-2 fuel element. Lomidze, V.L.; Meiik- 
hov, V.V.; Rogov, A.D.; Shabalin, E.P. (Joint Inst. for Nuclear 
Research, Dubna (USSR). Lab. of Neutron Physics). 1978. 17p. (In 
Russian). Dep. NTIS (US Sales Only), PC A02/MF AOI. 

The results of the experimental investigation of thermal shock 
mechanical effects in IBR-2 fuel elements are presented. The height 
of upper fuel pellet jumping due to the fast (about 100 Ms) increase 
of fuel temperature (up to 25 K) and thermomechanical stresses in 
the fuel pin cladding are measured. There is a great disagreement 
between experimental and theoretical results. The height on which 
the upper pellet jumps is 1.4 mm, if the temperature rise is 25 K. This 
result corresponds to the requirement for longitudinal wave propa- 
gation to be of the order of 1000 m/s. For qualitative explanation of 
it a model of the thermal shock in the fuel pin, consisting of pellets, 
is proposed. The model was tested experimentally. The velocity of 
mechanical signal propagation along the column of pellets was 
measured directly. The results agree with thermal shock experimen- 
tal data. 


972 (LA—7949-MS) Nondestructive verification of relative 
burnup values and cooling times of irradiated MTR fuel elements. 
Phillips, J.R.; Bement, T.R.; Kaieda, K.; Medina, E.G. (Los Alamos 
Scientific Lab., NM (USA)). Aug 1979. Contract W-7405-ENG-36. 
39p. Dep. NTIS, PC A03/MF AOl1. 

Sixteen irradiated MTR fuel elements have been examined 
using nondestructive gamma-ray and neutron techniques. The con- 
sistency of declared burnup values and cooling times has been 
measured. Measured parameters have been identified thet best pre- 
dict the burnup and cooling time values of individual elements and 
their relative importances have been quantified using established 
Statistical methods of analysis. Various detector systems, including 
germanium, cadmium telluride, and Be(y,n) detector, and fission 
chamber have been used to measure the axial activity profiles. 


973 (LTR—1111-66) Thermal analysis of mounting plate and 
instrument holder in upper core support structure for LOFT Core III. 
Rhodes, H.F. (Idaho National Engineering Lab., Idaho Falls 
(USA)). 3 Jul 1979. Contract EY-76-C-07-1570. 7p. (RE-A—79-14). 
Dep. NTIS, PC A02/MF AOl1. 

The maximum temperature drop that could occur across the 
mounting plate or instrument holder is about 9°F. This is based on 
conservative data and assumptions. Gamma heating was estimated 
from calculations for 55 MW operation; the value used was 0.015 
Watts/gram of metal. The mounting plate is the restriction orifice on 
top of the upper end box on the center fuel assembly. The instrument 
holder is bolted to the top of this plate. Only steady state operation is 
considered. 


974 (NUREG/CR—0836) Pressure sensor for use in the Loss- 
of-Fluid-Test (LOFT) reactor. Billeter, T.R. (Hanford Engineering 
Development Lab., Richland, WA (USA)). Jul 1979. Contract EY- 
76-C-14-2170. 110p. (HEDL-TME—79-33). Dep. NTiS, PC A06/ 
MF AOl. 

Tests at temperatures up to 800°F and pressures up to 2500 
psig were conducted at Hanford Engineering Development Labora- 
tory (HEDL) to qualify an instrument for measurement of fuel-rod 
pressure in the Loss-of-Fluid-Test (LOFT) reactor. Operational 
characteristics of the selected pressure transducers are summarized 
for a series of static, quasi-static, and transient tests conducted for a 
period of about 700 hours. 


975 (ORNL/TM—4898) Operational method for demonstrat- 
ing fuel loading integrity in a reactor having accessible *°U fuel. 
Ward, D.R. (Oak Ridge National Lab., TN (USA)). Jul 1979. 
Contract W-7405-ENG-26. 15p. Dep. NTIS, PC A0Q2/MF AOl. 

The Health Physics Research Reactor is a small pulse reactor 
at the Oak Ridge National Laboratory. It is desirable for the opera- 
tor to be able to demonstrate on a routine basis that all the fuel 
pieces ere present in the reactor core. Accordingly, a technique has 
been devised v herein the control rod readings are recorded with the 
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reactor at delayed critical and corrections are made to compensate 
for the effects of variations in reactor height above the floor, reactor 
power, core temperature, and the presence of any massive neutron 
reflectors. The operator then compares these readings with the 
values expected based on previous operating experience. If this 
routine operational check suggests that the core fuel loading might 
be deficient, a more rigorous follow-up may be made. 


976 (ORNL/TM—6973) Oak Ridge Research Reactor quar- 
terly report, January-March, 1979. Hurt, S.S. III; Lance, E.D. (Oak 
Ridge National Lab., TN (USA)). Oct 1979. Contract W-7405-ENG- 
26. 28p. Dep. NTIS, PC A03/MF AOl1. 

The ORR operated at an average power level of 28.9 MW for 
84.2% of the time during January, February and March of 1979. The 
reactor was shut down on seventeen occasions, three of which were 
unscheduled. Reactor downtime needed for refueling, maintenance 
and checks was normal, with the reactor remaining available for 
operation 93.6% of the time. Maintenance activities, both mechani- 
cal and instrument, were essentially routine in nature with the 
exception of one mechanical design change. Special tests or measure- 
ments completed during the quarter included: (1) preliminary mea- 
surements for the LWR Pressure Vessel Irradiation Program; (2) 
flux mapping for Core No. 148-A; and (3) calibration of all six shim 
rods. 


PROPULSION REACTORS 


REFER ALSO TO CITATION(S) 324 


REACTOR SAFETY 
REFER ALSO TO CITATION(S) 2357 


977 (AAEC-LIB/Trans—670) ZOCO V - a computer code for 
the calculation of time-dependent spatial pressure distribution in reac- 
tor containments. Mansfeld, G.; Schally, P. (Technische Univ. Muen- 
chen, Garching (Germany, F.R.). Lab. fuer Reaktorregelung und 
Anlagensicherung). Jun 1978. 99p. Dep. NTIS (US Sales Only), PC 
A06/MF AOl1. 

ZOCO V is a computer code which can calculate the time- 
and space- dependent pressure distribution in containments of water- 
cooled nuclear power reactors (both full pressure containments and 
pressure suppression systems) following a loss-of-coolant accident, 
caused by the rupture of a main coolant or steam pipe. 


978 (AED-Conf—77-646-003) External hazards in reliability 
and risk assessment of nuclear power plants. Stevenson, J.D. (McKee 
(A.) and Co., Cleveland, OH (USA). Consultants Div.). (Zentral- 
stelle fuer Atomkernenergie-Dokumentation (ZAED), Eggenstein- 
Leopoldshafen (Germany, F.R.)). 1977. 27p. (CONF-7709183—1). 
Dep. NTIS (US Sales Only), PC A03/MF AO1. 

From 2. international conference on structural safety and 
reliability (ICOSSAR ‘77); Muenchen, F.R. Germany (19 Sep 1977). 

It is current practice in the design of nuclear power generat- 
ing stations to protect against the effects of significant natural and 
man-made external hazards which can occur at the plant site in 
excess of those hazards normally considered for conventional facili- 
ties. This paper is meant to identify those postulated external hazards 
typically considered in nuclear facility design. The paper also at- 
tempts to fulfill the following four objectives: (1) define the current 
state of the art in applying reliability and risk analysis to determine 
external hazard design requirements; (2) provide a ready source of 
literature references applicable to probabilistic design for extreme 
loads; (3) — some quantitative probability assessment estimates 
of external hazards; (4) develop exclusion criteria by which postulat- 
ed external hazards can be eliminated as a design basis. 


979 (ANL-CT—79-41) Analysis method for calculating vibra- 
tion characteristics of beams with intermediate supports. Chung, H.H. 
(Argonne National Lab., IL (USA)). Jul 1979. Contract W-31-109- 
ENG-38. 78p. AT. 

Several reactor system components, such as fuel pins, steam 
generator tubes, control rods, and various instrumentation and 
shroud tubes, are beam-like components with intermediate supports 
along their length. Basic to any flow induced vibration or seismic 
analysis of these components is the need to determine their vibration- 
al characteristics including natural frequencies and modes. A simple 
solution method is presented for calculating the natural frequencies 
and modes of beams with unlimited intermediate constraints between 
the ends. The computer program included herewith can handle an 
unlimited number of intermediate constraints for a beam with any of 
the classical boundary conditions. An exact solution is obtained 
— the method of stationary potential energy in which the modal 
displacement is expanded in a Fourier series. Lagrange multipliers 
are utilized to enforce intermediate constraint conditions and geo- 
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metric boundary conditions that are not identically satisfied by the 
assumed series. Stokes’ transformation is exploited to obtain the 
correct series expressions for the derivatives of the Fourier series. 


980 (ANL-CT—79-48) SCRAP: input, output, and source list- 
ings. Moran, T.J. (Argonne National Lab., IL (USA)). Jul 1979. 
Contract W-31-109-ENG-38. 108p. AT. 

This report describes the FORTRAN IV computer code, 
SCRAP, written to aid the analysis of the seismic response of fast 
reactor core structures. Flow diagrams for the code are given, the 
code input is described and examples listed, and the source listing is 
given. Comparison reports describe the theoretical basis of the 
SCRAP code and provide guidance in modeling fast reactor core 
structures with the code. SCRAP is a research tool and changes to 
the code are expected so this report should be considered interim. 


981 (ANL-CT—79-51) Added mass and damping coefficients 
for hexagonal tube arrays. Wilson, D.E. (Argonne National Lab., 
Evanston, IL (USA)). Aug 1979. Contract W-31-109-ENG-38. 24p. 
Dep. NTIS, PC A02/MF AOl1. 

An analytical investigation of the fluid coupling effects from 
an array of hexagonal cylindrical ducts undergoing harmonic oscilla- 
tions is presented. A closed form solution for the velocity and 
pressure is obtained under a thin gap approximation for the case of 
moderate frequencies. From this solution, the usual viscous and 
inertial fluid coupling coefficients are easily obtained. These analyti- 
cally derived coefficients indicate a strong dependence upon gap 
spacing and oscillating Reynolds number. 


982 (ANL-RDP-—85) Reactor development program. Progress 
report, July 1979. (Argonne National Lab., IL (USA)). Jul 1979. 
Contract W-31-109-ENG-38. 109p. AT. 

This progress report summarizes the Argonne National Labo- 
ratory work performed for the Reactor Development Program 
during July 1979 in the following research and development areas: 
Safety, Engineered Systems and Components, Physics, Fuel and 
Absorber Development, Test Facilities - ANL, and EBR-II Fuel 
Fabrication Costs Inventory Account. 


983 (BNL-NUREG—26131) In-vessel natural circulation 
during a hypothetical loss-of-heat-sink accident in the Fast Flux Test 
Facility. Perkins, K.R.; Bari, R.A.; Pratt, W.T. (Brookhaven Nation- 
al Lab., Upton, NY (USA)). May 1979. Contract EY-76-C-02-0016. 
27p. (CONF-791205—13). Dep. NTIS, PC A02/MF AO1. 

From ASME winter annual meeting; New York, NY, USA (2 
Dec 1979). 

The capability to remove decay heat from the FFTF core via 
in-vessel natural circulation has been analyzed for the preboiling 
phase using a lumped parameter model. The results indicate that 
boiling will occur in the average fuel assembly for a wide spectrum 
of initial conditions which appear to be representative of the hypo- 
thetical loss-of-heat-sink accident. Two-phase pressure drop calcula- 
tions indicate that, once the saturation temperature is reached, coola- 
bility can oniy be assured for decay heat levels which are less than 
0.5% of the operating power. A review of the limited sodium boiling 
data indicates that boiling-induced natural circulation may support 
up to 4% of the operating power, but geometric atypicalities and a 
large degree of inlet subcooling for the existing data limit the 
applicability to the loss-of-heat-sink accident in FFTF. 


984 (CEA-CONF—4189) Seismic testing facility ‘Tournesol’. 
Jeandidier, C.; Michon, P. (CEA Centre d’Etudes Nucleaires de 
Saclay, 91 - Gif-sur-Yvette (France). Dept. des Etudes Mecaniques 
et Thermiques). 1977. 6p. (In French). (CONF-7710149—2). Dep. 
NTIS (US Sales Only), PC A02/MF AOl1. 

From 6. ASTE scientific and technical meeting; Paris, France 
(26 Oct 1977). 

The ‘Tournesol’ facility is a bi-axial facility intended for 
seismic simulation, which complements the one-axial simulation fa- 
cility "Vesuve’. A description of the facility is given. 


985 (CONF-790802—67* Three-dimensional fluid-structure in- 
teraction dynamics of a pocl-reactor in-tank component. Kulak, R.F. 
(Argonne National Lab., IL (USA)). 1979. Contract W-31-109- 
ENG-38. 16p. Dep. NTIS, PC A02/MF AO1. 

From International conference on structural mechanics in 
reactor technology; Berlin, F.R. Germany (13 Aug 1979). 

The safety evaluation of reactor-components often involves 
the analysis of various types of fluid/structural components interact- 
ing in three-dimensional space. For example, in the design of a pool- 
type reactor several vital in-tank components such as the primary 
pumps and the intermediate heat exchangers are contained within 
the primary tank. Typically, these components are suspended from 
the deck structure and largely submersed in the sodium pool. Be- 
cause of this positioning these components are vulnerable to struc- 
tural damage due to pressure wave propagation in the tank during a 
CDA. In order to assess the structural integrity of these components 
it is necessary to perform a dynamic analysis in three-dimensional 
space which accounts for the fluid-structure coupling. A model is 
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developed which has many of the salient features of this fluid- 
structural component system. 


986 (CONF-790802—68) Structural formulation for upper in- 
ternals of LMFBR. Kennedy, J.M.; Belytschko, T. (Argonne Nation- 
al Lab., IL (USA)). 1979. Contract W-31-109-ENG-38. l6p. Dep. 
NTIS, PC A02/MF AOI. 

From International conference on structural mechanics in 
reactor technology; Berlin, F.R. Germany (13 Aug 1979). 

The upper internal structures which are located above the 
core and below the head cover may play a significant role in the 
hydrodynamics of an energy excursion such as a hypothetical core 
disruptive accident (HCDA) by mitigating the slug impact on the 
head. For purposes of studying these effects, a structural model was 
developed for the upper internals and the support columns which 
connect them to the head of the reactor vessel. This structural model 
can be used either by itself or in an interactive mode with one of the 
hydrodynamics codes developed at Argonne, such as ICECO or 
REXCO. 


987 (CONF-790802—72) Mechanistic prediction of fission-gas 
behavior during in-cell transient heating tests on LWR fuel using the 
GRASS-SST and FASTGRASS computer codes. Rest, J.; Gehl, S.M 
(Argonne National Lab., IL (USA)). 1979. Contract W-31-109- 
ENG-38. 13p. Dep. NTIS, PC A02/MF AOI1. 

From International conference on structural mechanics in 
reactor technology; Berlin, F.R. Germany (13 Aug 1979). 

GRASS-SST and FASTGRASS are mechanistic computer 
codes for predicting fission-gas behavior in UO2-base fuels during 
steady-state and transient conditions. FASTGRASS was developed 
in order to satisfy the need for a fast-running alternative to GRASS- 
SST. Althrough tased on GRASS-SST, FASTGRASS is approxi- 
mately an order of magnitude quicker in execution. The GRASS- 
SST transient analysis has evolved through comparisons of code 
predictions with the fission-gas release and physical phenomena that 
occur during reactor operation and transient direct-electrical-heating 
(DEH) testing of irradiated light-water reactor fuel. The FAST- 
GRASS calculational procedure is described in this paper, along 
with models of key physical processes included in both FAST- 
GRASS and GRASS-SST. Predictions of fission-gas release ob- 
tained from GRASS-SST and FASTGRASS analyses are compared 
with experimental observations from a series of DEH tests. The 
major conclusions is that the computer codes should include, an 
improved model for the evolution of the grain-edge porosity. 


988 (CONF-790808— 18) Experimental study of the transition 
from forced to natural circulation in EBR-II at low power and flow. 
Gillette, J.L.; Singer, R.M.; Tokar, J.V.; Sullivan, J.E. (Argonne 
National Lab., IL (USA)). 1979. Contract W-31-109-ENG-38. 9p. 
Dep. NTIS, PC A02/MF AO1. 

From 18. ASME national heat transfer conference; San 
Diego, CA, USA (Aug 1979). 

A series of tests have been conducted in EBR-II which 
studied the dynamics of the transition from forced to natural circula- 
tion flow in a liquid-metal-cooled fast breeder reactor (LMFBR). 
Each test was initiated by abruptly tripping an electromagnetic 
pump which supplies 5 to 6% of the normal full operational primary 
flow rate. The ensuing flow coast-down reached a minimum value 
after which the flow increased as natural circulation was established. 
The effects of secondary system flow through the intermediate heat 
exchanger and reactor decay power level on the minimum in-core 
flow rates and maximum in-core temperatures were examined. 


989 (CONF-790808—19) Temperatures of EBR-II subassemb- 
lies in air or argon without forced cooling. Koenig, J.F.; Buchanan, 
T.N. (Argonne National Lab., IL (USA)). 1979. Contract W-31-109- 
ENG-38. 12p. Dep. NTIS, PC A02/MF AOI1. 

From 18. ASME national heat transfer conference; San 
Diego, CA, USA (Aug 1979). 

Test were conducted to determine the maximum temperatures 
in a electrically heated tube bundle not subject to forced cooling. 
While natural convection cooling through the bundle was allowed, it 
was found that the majority of the heat was removed by radial 
conduction and radiation to the surrounding hex container. Overall 
heat transfer coefficients are reported for the combined heat remov- 
al. 


990 (CONF-790816—57) Studies related to emergency decay 
heat removal in EBR-II, Singer, R.M.; Gillette, J.L.; Mohr, D.; 
Tokar, J.V.; Sullivan, J.E.; Dean, E.M. (Argonne Nationai Lab., IL 
(USA)). 1979. Contract W-31-109-ENG-38. 10p. Dep. NTIS, PC 
A02/MF AOl. 

From International meeting on fast reactor safety technology; 
Seattle, WA, USA (19 Aug 1979). 

Experimental and analytical studies related to emergency 
decay heat removal by natural circulation in the EBR-II heat trans- 
port circuits are described. Three general categories of natural 
circulation plant transients are discussed and the resultant reactor 
flow and temperature response to these events are presented. these 
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categories include the following: (1) loss of forced flow from decay 
power and low initial flow rates; (2) reactor scram with a delayed 
loss of forced flow; and (3) loss of forced flow with a plant 
protective system activated scram. In all cases, the transition from 
forced to natural convective flow was smooth and the peak in-core 
temperature rises were small to moderate. Comparisons between 
experimental measurements in EBR-II and analytical predictions of 
the NATDEMO code are included. 


991 (CONF-7908 16—60) Safety approach to the selection of 
design criteria for the CRBRP reactor refueling system. Meisl, C.J.; 
Berg, G.E.; Sharkey, N.F. (Rockwell International Corp., Canoga 
Park, CA (USA). Energy Systems Group). 1979. Contract EY-76-C- 
03-0824-027. 12p. Dep. NTIS, PC A02/MF AO1. 

From International meeting on fast reactor safety technology; 
Seattle, WA, USA (19 Aug 1979). 

The selection of safety design criteria for Liquid Metal Fast 
Breeder Reactor (LMFBR) refueling systems required the extrapola- 
tion of regulations and guidelines intended for Light Water Reactor 
refueling systems and was encumbered by the lack of benefit from a 
commercially licensed predecessor other than Fermi. The overall 
approach and underlying logic are described for developing safety 
design criteria for the reactor refueling system (RRS) of the Clinch 
River Breeder Reactor Plant (CRBRP). The complete selection 
process used to establish the criteria is presented, from the definition 
of safety functions to the finalization of safety design criteria in the 
appropriate documents. The process steps are illustrated by exam- 
ples. 


992 (CONF-790816—61) Thermal interactions of a molten 
core debris pool with surrounding structural materials. Baker, L. Jr.; 
Cheung, F.B.; Farhadieh, R.; Stein, R.P.; Gabor, J.D.; Bingle, J.D. 
(Argonne National Lab., IL (USA)). 1979. Contract W-31-109- 
ENG-38. 12p. Dep. NTIS, PC A02/MF AOI. 

From International meeting on fast reactor safety technology; 
Seattle, WA, USA (19 Aug 1979). 

Analytical and experimental results on individual aspects of 
the overall problem of the interaction of a large mass of LMFBR 
core debris with concrete or other materials are reviewed. Results of 
recent heat transfer experiments with molten UO: have indicated the 
importance of internal thermal radiation and methods to take ac- 
count of this are developed. Effects of gas release and density 
difference are considered. The GROWS-2 Code is used to illustrate 
the effects of various assumptions. 


993 (DP-MS—79-81) WRAP-BWR-EM system development 
and application. Buckner, M.R. (Du Pont de Nemours (E.I.) and Co., 
Aiken, SC (USA). Savannah River Lab.). 1979. Contract EY-76-C- 
09-0001. 18p. Dep. NTIS, PC A02/MF AOI. 

The WRAP-EM system is a complete computational system 
for analysis of loss-of-coolant accidents (LOCAs) in light water 
power reactors. The system has been developed for use by the 
Nuclear Regulatory Commission in evaluating and interpreting reac- 
tor vendor evaluation model methods and results. the initial WRAP 
system was developed at the Savannah River Laboratory (SRL) in 
1977. WRAP is a modified version of the RELAP4/MODS code 
with a modular structure, JOSHUA input templated records, auto- 
matic steady-state initialization procedure, and dynamic dimension- 
ing capabilities. During 1978, the WRAP system was extended to 
provide a complete evaluation model (EM) capability for boiling 
water reactors (BWRs). The BWR-EM system has been extensively 
evaluated and is currently being verified by comparison with LOCA 
experiments and with vendor EM calculations. A similar capability 
for pressurized water reactors (PWRs) has been completed recently. 


994 (EGG/SEMI-TR—011) Appendix SB experimental oper- 
ating specification tests S-SB-2 through S-SB-5 semiscale Mod-3 small 
break test series. Interim report. (Idaho National Engineering Lab., 
Idaho Falls (USA)). Aug 1979. Contract EY-76-C-07-1570. 49p. 
Dep. NTIS, PC A03/MF AOl. 

Operating specifications for the Semiscale Small Break Test 
Series are presented. This series of tests will be conducted in the 
Semiscale Mod-3 test facility to investigate the thermal-hydraulic 
phenomena resulting from a small break loss-of-coolant accident 
(LOCA) in a pressurized water reactor (PWR). This test series was 
designed to be compatible with small break loss of coolant experi- 
ments defined for the Loss-of-Fluid Test (LOFT) Program and 
computer code calculations performed by the Code Assessment and 
Applications Program to predict PWR system behavior during a 
small break LOCA. Results of the Semiscale small break tests will be 
used to investigate scaling effects pertinent to LOFT and to assess 
analytical models used in the computer codes. 


995 (EGG-TFBP—S011) Experiment requirements to deter- 
mine and relate fuel damage limits to core-wide conditions in pressur- 
ized water reactors. Croucher, D.W.; Loyd, RJ. (Idaho National 
Engineering Lab., Idaho Falls (USA)). Sep 1979. Contract EY-76-C- 
07-1570. 77p. Dep. NTIS, PC AOS/MF AO1. 
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Anticipated transients, licensing criteria, and damage mecha- 
nisms for PWR fuel rods are reviewed. Mechanistic fuel rod damage 
and failure criteria that may ultimately replace the departure from 
nucleate boiling ratio limit for PWRs are discussed. A method of 
relating a damage limit in terms of cladding temperature and the 
time at which the cladding is at that temperature to overall core 
thermal-hydraulic conditions and rod power is presented. An experi- 
mental program to be conducted in the Engineering Test Reactor 
(ETR) to generate the data base necessary to define a mechanistic 
fuel design limit and establish its relationship to the core-wide 
thermal-hydraulic conditions in a PWR is proposed. The require- 
ments for performing the tests are outlined. 


996 (GA-A—13753) CNTB program for the analysis of par- 
tially mixed containment atmospheres during depressurization events. 
Landoni, J.A. (General Atomic Co., San Diego, CA (USA)). Jul 
1979. Contract AT03-76ET35300. 1l1lp. Dep. NTIS, PC A06/MF 
AOl. 

This program describes the analytical models for the CNTB 
computer program, which is permanently filed in the archive library 
of the General Atomic (GA) San Diego Data Center under refer- 
ence number THSD-2699. Developed during the last four years, this 
computer program has been successfully applied in its presented 
form to the type of containment atmosphere transients illustrated in 
this report. For example, the CNTB computer program is applicable 
(1) to the design basis depressurization accident (DBDA) to deter- 
mine the effect of the partial mixing on the containment atmospheric 
peak pressure (known as nonmixing penalty) and (2) for Class 9 
accidents, such as the loss of forced circulation (LOFC), for the 
AIPA Phase I studies. The capability of the CNTB computer 
program has been substantially improved over its precursor, the 
CONTEMPT-G computer program, to predict the thermodynamic 
behavior of the containment atmosphere during helium releases, 
assuming partial mixing of the original air with the effluent and to 
predict the amount of the environmental leaks under closed and 
open containment conditions. In addition, the CNTB computer 
program running times are considerably below the ones required for 
the CONTEMPT-G computer program. Computational solution of 
the variable parameters in the containment atmosphere is effected by 
an iterative technique, while the temperatures for its boundaries are 
obtained by finite differences. The CNTB computer program, writ- 
ten in FORTRAN V, has been implemented at GA on the UNIVAC 
1110 computer. 


997 (GEFR—14023-10) Risk analysis methods development. 
Tenth quarterly report, April-June 1979. (General Electric Co., 
Sunnyvale, CA (USA). Advanced Reactor Systems Dept.). Jul 1979. 
Contract EY-76-C-03-0893-032. 32p. Participants in the LMFBR 
Program. Others request from TIC. 

Progress in LMFBR risk analysis methods development is 
reported for the following subtasks: task planning, management and 
liaison; risk analysis applications; LOA (Lines of Assurance) support- 
ing analysis; consultation with LOA working groups; and methods 
and procedures development. 


998 (HEDL-SA—1715-FP) Analysis of FFTF response to hy- 
pothetical earthquake with postulated primary piping leak and cooling 
by natural circulation. McCall, T.B.; Franz, G.R. (Hanford Engineer- 
ing Development Lab., Richland, WA (USA)). Jul 1979. Contract 
EY-76-C-14-2170. 1lp. (CONF-790816—66). Dep. NTIS, PC A02/ 
MF AOI. 

From International meeting on fast reactor safety technology; 
Seattle, WA, USA (19 Aug 1979). 

The predicted response of the FFTF to a hypothetical earth- 
quake plus a postulated primary pipe leak with subsequent reliance 
on natural circulation cooling to demonstrate the independence of 
the primary loops under these conditions is studied. The most 
pessimistic leak location was selected on the basis of consideration of 
a sodium spray to maximize the cell gas pressure. The analyses show 
that the cell gas could not reach the reactor inlet plenum and that 
the cell pressurization would not interfere with core cooling by the 
HTS loops. The statistical hot channel coolant temperature would 
remain below the sodium saturation temperature. Therefore, core 
coolable geometry would be maintained. 


999 (HEDL-SA—1735-FP) Safety analysis of experiments 
proposed for irradiation in FFTF. Stepnewski, D.D.; Van Keuren, 
J.C. (Hanford Engineering Development Lab., Richland, WA 
(USA)). Jan 1979. Contract EY-76-C-14-2170. 8p. (CONF-7908 16— 
71). Dep. NTIS, PC A02/MF AO1. 

From International meeting on fast reactor safety technology; 
Seattle, WA, USA (19 Aug 1979). 

A safety analysis of all experiments to be irradiated in FFTF 
is required to demonstrate that the experiment does not constitute a 
hazard to the reactor or the public. This paper summarizes the 
review procedure, the scope of the analysis and safety acceptance 
criteria. 
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(HEDL-SA—1737-FP) PINEX-2 experiment: concept 
verification of an inherent shutdown mechanism for HCDA’s. Porten, 
D.R.; Padilla, A. Jr.; Baars, R.E. (Hanford Engineering Develop- 
ment Lab., Richland, WA (USA)). Jul 1979. Contract EY-76-C-14- 
2170. 13p. (CONF-790816—68). Dep. NTIS, PC A02/MF AOI. 

From International meeting on fast reactor safety technology; 
Seattle, WA, USA (19 Aug 1979). 

PINEX-2 was a dual-objective experiment to continue devel- 
opment of the Pinhole Imaging (PINEX) system for monitoring fuel 
motion, and to further demonstrate the feasibility of internal fuel 
motion as a mechanism for mitigating the consequences of hypotheti- 
cal LMFBR accidents. A special fuel pin with a pre-fabricated 
central hole in the fuel, insulator, and reflector was pre-irradiated in 
the General Electric Test Reactor and subjected to a simulated 5$/ 
sec transient overpower excursion in the Transient Reactor Test 
(TREAT) facility. Approximately 10 grams of molten fuel were 
ejected upward from the fuel region into the reflector and fission gas 
plenum. 


1001 Data collection for reactor systems reliability evaluation. 
Babar, A.K.; Chellam, Y. (Bhabha Atomic Research Centre, 
Bombay (India). Reliability Evaluation Lab.). pp 38-44 of Nuclear 
reactor instrumentation. Vol. 2, Sect. 3. Bombay; Department of 
Atomic Fv 4 a 

mposium on nuclear reactor instrumentation; 
me. India Go Dec 1976). 

A data collection system for reactor systems reliability evalu- 
ation is described. Data preparation, reduction and analysis output 
information setting up a centralised data collection agency which 
analyses the data and provides useful results to designers and users 
has also been suggested. 


1002 Spalling of concrete walls under blast load. Kot, C.A. 
(Argonne National Lab., IL (USA)). pp J10/5 1-12 of Structural 
mechanics in reactor technology. Vol. J, Pt. B. Jaeger, T.A.; Boley, 
B.A. (eds.). Amsterdam, Netherlands; North-Holland (1977). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

A common effect of the detonation of explosives in close 
proximity of concrete shield walls is the spalling (scabbing) of the 
back face of the wall. Spalling is caused by the free surface reflection 
of the shock wave induced in the wall by high pressure air blast and 
occurs whenever the dynamic tensile rupture strength is exceeded. 
While a complex process, reasonable analytical spall estimates can be 
obtained for brittle materials with low tensile strengths, such as 
concrete, by assuming elastic material behavior and instantaneous 
spall formation. Specifically, the spall thicknesses and velocities for 
both normal and oblique incidence of the shock wave on the back 
face of the wall are calculated. The complex exponential decay wave 
forms of the air blast are locally approximated by simple power law 
expressions. Variations of blast wave strength with distance to the 
wall, charge weight and angle of incidence are taken into considera- 
tion. The shock wave decay in the wall is also accounted for by 
assuming elastic wave propagation. For explosions close-in to the 
wall, where the reflected blast wave pressures are sufficiently high, 
multiple spall layers are formed. Successive spall layers are of 
increasing thickness, at the same time the spall velocities decrease. 
The spall predictions based on elastic theory are in overall agree- 
ment with experimntal results and provide a rapid means of estimat- 
ing spalling trends of concrete walls subjected to air blast. 


1003 (IDO—1570-T22) Licensee event report analysis for se- 
lected safety system valves. Hubble, W.H.; Miller, C.F. (Idaho Na- 
tional Engineering Lab., Idaho Falls (USA)). 1979. Contract EY-76- 
C-07-1570. 710p. Dep. NTIS, PC A99/MF AO1. 

This analysis utilized the US Nuclear Regulatory 
Commission's Licensee Event Report (LER) file to estimate LER- 
based failure rates (LER rates) for selected safety system valves in 
operating nuclear power plants. In general, the selected safety sys- 
tems included Pressurized Water Reactor (PWR) and Boiling Water 
Reactor (BWR) Emergency Core Cooling System (ECCS) valves, 
PWR Auxiliary Feed Water System (AFW) valves, and PWR and 
BWR Primary Safety/Relief valves. LER rates were calculated for 
remote actuated valves (i.e., motor-operated, hydraulic-operated, air- 
operated, etc.) in both the ECCS and AFW systems for failure 
modes of fail-to-o and fail-to-close. LER rates were also calculat- 
ed for reverse leakage of check valves in both the ECCS and AFW 
systems. Demand LER rates were calculated for two example cases 
of primary relief valves failing-to-open and failing-to-reseat. Hourly 
LER rates were calculated for primary relief/safety valves which 
opened prematurely. In each calculations, aggregate LER rate were 
calculated for both PWRs and BWRs, and an overall LER rate was 
calculated for all valves in the particular calculation. 


1004 (INIS-mf—4592, pp v) Hydrodynamic and elastoplastic 
structural analysis of fast breeder reactor core accident. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 
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This paper describes the principles and examples of applica- 
tions of an explicit Lagrangian coupled finite difference-finite ele- 
ment code HEMP-ESI developed in order to calculate the structural 
consequences of hypothetical core disruptive accidents (HCDA) in 
nuclear reactors. The explicit solution algorithm of the finite differ- 
ence scheme used to discretize the hydrodynamic fluid domains is 
shown to be very similar to that used for the solution of the finite 
element discretized shell structures, hence permitting an easy and 
efficient coupling. Two examples of simulation show the applicabil- 
ity of the method to nuclear reactor core safety analysis (test 
problem). 


1005 (INIS-mf—4592, pp v) Detailed non-linear analysis of the 
response of the deck of a fast breeder reactor under accidental sodium 
impact. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 


1006 (INIS-mf—4638, pp v) Improved coupled Euler-Lagrange 
finite element analysis of the fluid-structure dynamic interaction prob- 
lem. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

Improved formulation are presented for the Finite Element 
Analysis of the linearized coupled structure-fluid with free surface 
interaction problem, during earthquake or flow induced vibrations. 
Eulerian coordinates are used for the compressible or incompressible 
fluid, and Lagrangian coordinates for the shell/solid containment 
and free surface waves. Assuming small displacements in the fluid, 
modes shapes and frequencies of the coupled system are obtained. 
The improvements reside in a systematic way of removing zero 
frequency modes by Lagrange multipliers, and the treatment of free 
surface waves in Lagrangian coordinates, resulting in a symmetric 
matrix equation system solvable with standard structural finite ele- 
ment programs. Examples are presented with PAM-AX3D, a finite 
element program for axisymmetric geometries and Fourier decom- 
position of non-axisymmetric earthquake loads. 


1007 (INIS-mf—4639, pp v) Gapped guide-type restraints used 
as piping seismic restraints. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 


1008 (INIS-mf—4689, pp v) Dynamic analysis of a reactor 
building on alluvial soil. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

The reactor building consists of reinforced concrete internal 
framed structure enclosed in double containment shells of pres- 
tressed and reinforced concrete all resting on a common massive 
raft. The external cylindrical shell is capped by a spherical dome 
while the internal shell carries a cellular grid slab. The building is 
partially buried under ground. The soil consists of alluvial going to 
1000 m depth. The site lies in a moderate seismic zone. The paper 
presents the dynamic analysis of the building including soil-structure 
interaction. The mathematical model consists of four parallel, suit- 
ably interconnected structures, namely inner containment, outer 
containment, internal frame and the calandria vault. Each one of the 
parallel structures consists of lumped-mass beam elements. The soil 
below the raft and on the sides of outer containment shell is 
represented by elastic springs in both horizontal and vertical direc- 
tions. The various assumptions required to be made in developing 
the mathematical model are briefly discussed. 


1009 (INIS-mf—4689, pp v) Strong ground motion spectra for 
layered media. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

This article presents an analytic method and calculations of 
strong motion spectra for the energy, displacerrent, velocity and 
acceleration based on the physical and geometric ground properties 
at a site. Although earthquakes occur with large deformations and 
high stress intensities which necessarily lead to nonlinear phenom- 
ena, most analytical efforts to date have been based on linear 
analyses in engineering seismology and soil dynamics. There are, 
however, a wealth of problems such as the shifts in frequency, 
dispersion due to the amplitude, the generation of harmonics, remov- 
al of resonance infinities, which cannot be accounted for by a linear 
theory. The stress-strain law presented describes soils with hysterisis 
where the hysterisis loops for various amplitudes of the strain are no 
longer concentric ellipses as for linear relations but are oval shapes 
rotated with respect to each other similar to the materials with the 
Osgood-Ramberg law. 


1010 (INIS-mf—4689, pp v) Assessment of seismic wave effects 
on soil-structure interaction. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 


NUCLEAR REACTOR TECHNOLOGY 113 


One of the most common hypotheses made for soil-structure 
interaction analyses is that the earthquake input motion is identical at 
all points beneath the structure. Several papers have recently shown 
that this assumption may be overly conservative and that the effect 
of wave ge is extremely important. These studies typically 
employ a relatively simple model, namely, the basemat is represented 
by a rectangular rigid foundation resting on top of the soil and 
connected to the soil by a continuously distributed set of soil springs. 
The seismic input is applied at the base of the soil springs and is 
assumed to be traveling at a constant wave velocity across the site. It 
is possible to improve on the soil/structure model by use of finite 
element methods; however, little is known about how to model the 
input seismic energy and typically a simple traveling wave is used. In 
this paper, the available data is examined to determine: (i) the 
appropriate wave velocity to use, and (ii) if the currently availabie 
analytic models are adequate. The choice of the appropriate appar- 
ent wave velocity to use in the analysis is not simple because in the 
near field of an earthquake, a number of complex arrivals give rise to 
the strong motion. 


1011 (INIS-mf—4689, pp v) Response spectrum analysis of 
ye Sees eee to a three component seismic disturbance. 
1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

The work discussed herein is a comparison and evaluation of 
several response spectrum analysis (RSA) techniques as applied to 
the same structural model with seismic excitation having three 
spatial components. The structural model includes five lumped 
masses (floors) connected by four elastic members. The base is 
supported by three translational springs and two horizontal torsional 
springs. In general, the mass center and shear center of a building 
floor are distinct locations. Hence, inertia forces, which act at the 
mass center, induce twisting in the structure. Through this induced 
torsion, the lateral (x and y) displacements of the mass elements are 
— The ground motion components used for this study are 
artificial earthquake records generated from recorded accelerograms 
by a spectrum modification technique. The accelerograms have 
response spectra which are compatible with U.S. NRC Regulatory 
Guide 1.60. 


1012 (INIS-mf—4689, pp v) Simplified procedure for evaluating 
damping factors in structures with widely varying damping 
capacities. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

In this paper a simplified procedure for the evaluation of the 
equivalent modal damping ratios is proposed taking into account to 
some extent the contribution of the off-diagonal terms of matrix 
Xsup(T)CX. This technique is based on the assumption that the 
complex eigenmodes can be expressed as a linear combination of the 
first new undamped modes. The coefficient of the linear combination 
and the approximate frequencies and damping modai factors are 
computed by solving a reduced generalized eigenvalue problem 
whose order is equal to the number of undamped modes considered. 
To evaluate the efficiency of this procedure, a numerical experimen- 
tation was performed for the reinforced concrete containment and 
the internals of a typical pressure water nuclear reactor founded on 
different soil conditions. For this system the exact complex modes, 
frequencies, and damping factors were computed, and the results 
were compared with those obtained by the proposed technique: 


1013 (INIS-mf—4689, pp v) Comparison of artificial and natu- 
ral earthquake time history functions with regard to their floor re- 
sponse spectra. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 


1014 (INIS-mf—4689, pp v) Modified rigid base approach for 
the seismic analysis of nuclear power plants. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 


1015 (INIS-mf—4689, pp v) Experimental and analytical inves- 
tigations in nonlinear dynamic soil-structure interaction. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Frencisco, CA, USA (15 Aug 1977). 


1016 (INIS-mf— 4689, pp v) Earthquake analysis of structures 
including structure-soil interaction by a substructure method. 1977 

From 4. international coaf_rence on structural mechanics in 
reactor technology; San Francisco, CA, JSA (15 Aug 1977). 

A general substructure method for analysis of response of 
nuclear power plant structures to ea thquake ground mctica, inciv<- 
ing the effects of structure-soil interaction, is summorized. The 
method is applicable to complex structures idealized as finite elemen. 
systems and the soil region treated as either a continuum, for 
example as a viscoelastic halfspace, or idealized as a finite element 
system. The halfspace idealization permits reliable analysis for sites 
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where essentially similar soils extend to large depths and there is no 
rigid boundary such as soil-rock interface. For sites where layers of 
soft s il are underlain by rock at shallow depth, finite element 
idealization of the soil region is appropriate; in this case, the direct 
and substructure methods would lead to equivalent results but the 
latter provides the better alternative. 


1017 (INIS-mf—4689, pp v) Monodimensional schematization 
of soil for seismic response analysis. 1977. (In French). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

A monodimensional model has been applied in a computer 
program, with the following purposes: taking account of embedment 
and of material damping, obtaining three-dimensional effects with 
very few finite elements, investigating the problem of non-reflective 
boundaries. The soil is schematized by embedded tangentially rigid 
hemispheric cups, subjected to horizontal relative translations and to 
relative rotations; the central rigid hemisphere may be considered as 
equivalent to an actual cylindrical embedded foundation. The efforts 
between the tangentially rigid cups are elastically computed but non- 
linear effects could be taken into account. Non-reflective boundaries 
are obtained by imposing to the last external cup the exact motion 
deduced from the motion of the preceding one, when radiation laws 
are applied, which involves use of delay loops. The program incor- 
porates some possibilities of schematization for structures fixed to 
the hemispheric foundation. Any type of excitation may be applied, 
by the use of inertial forces on the differential masses. The program 
proceeds by simple step-by-step dynamic method and is very eco- 
nomic. 


1018 (INIS-mf—4689, pp v) Significance of seismic response 
spectrum normalization in nuclear power plant design. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 


1019 (INIS-mf—4689, pp v) Floor response spectra from spec- 
trum compatible motions. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

Floor response spectra are commonly used for the design of 
equipment, piping systems, control intruments or other sub-systems 
located in nuclear power plants. An artificial or modified real time- 
history of motion, compatible with a set of ground response spectra, 
is often used to generate these floor response spectra. This paper 
shows that even using a modified real time history, closely matching 
a given ground response spectrum, large variations of the floor 
response spectra can result. The paper discusses the cause of such 
variations and aims at finding ways to deal with them. A reactor 
building similar to that used in CANDU nuclear power plants, is 
chosen as an example. The reactor building is idealised by a simple 
stick model with five lumped masses. 


1020 (INIS-mf—4689, pp v) Probabilistic seismic analysis of 
containment liner integrity. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

In a containment composed of a concrete structure with a 
steel liner plate attached to its interior face, the liner’s function is to 
isolate the containment atmosphere from the environment, even in 
case the concrete is cracked. To perform this function the liner must 
be absolutely leak-tight. The response to earthquake ground motion 
is found by representing the containment as a distributed mass beam, 
and considering only the first vibrational mode. Depending on the 
extent of cracking, the response will be between that of a shear beam 
and that of a cantilever beam. The stresses at any point are found 
then from internal forces, as a combination of the stresses from a 
shell model (with mainly membrane action) and the stresses from a 
beam model, in which horizontal planes remain plane. The resulting 
stresses and strains in the liner reveal that although the liner might 
yield under very high ground accelerations, its high ductility will 
prevent it from tearing. 


1021 (INIS-mf—4689, pp v) Inelastic seismic studies of build- 
ings. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 


1022 (INIS-mf—4689, pp v) Cyclic characteristics of earth- 
quake time histories. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

From an engineering standpoint, an earthquake record may 
be characterized by a number of parameters, one of which is its 
‘cyclic characteristics’. The cyclic characteristics are most significant 
in fatigue analysis of structures and liquefaction analysis of soils 
where, in addition to the peak motion, cyclic buildup is significant. 
Whereas duration, peak amplitude and response spectra for earth- 
quakes have been studied extensively, the cyclic characteristics of 
earthquake records have not received an equivalent attention. Pres- 
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ent procedures to define the cyclic characteristics are generally 
based upon oan Ss number of peaks at various amplitude 
ranges on a record. This paper presents a computer approach which 


describes a time history by an amplitude envelope and a phase curve. 
Using Fast Fourier Transform Techniques, an earthquake time histo- 
ry is represented as a projection along the x-axis of a rotating vector 
-the length the vector is given by the amplitude spectra- and the 
angle between the vector and x-axis is given by the phase curve. 
Thus one cycle is completed when the vector makes a full rotation. 


1023 (INIS-mf—4689, pp v) Shear stress distribution due to 
shear and Rayleigh wave propagation at deep soil sites. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

Earthquake strong motion at ground surface may be de- 
scribed as the combined result of body (compression and shear) 
waves and surface waves. In the course of earthquake engineering 
site response analyses, it is usually assumed that surface motions are a 
result of vertically propagating body waves. In studies of liquefac- 
tion potential, it is assumed that soil shear strains are a result of 
vertically propagating shear waves. However, shear strains are also 
caused by surface Rayleigh waves and solutions to strains from each 
source are derived and compared in the paper, and the results for 
shear strain in terms of surface acceleration and wave length are 
presented in non-dimensional form. The results of this investigation 
show that the distribution of soil shear strain as a function of depth 
below the gound surface is different depending upon whether shear 
waves or Rayleigh waves are assumed to be the source of horizontal 
motions at the ground surface. 


1024 (INIS-mf—4689, pp v) Application of method of charac- 
teristics in seismic analysis. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

In the seismic analysis of nuclear power plants ground re- 
sponse analyses are often essential. It is assumed that the soil profile 
is subjected only to the vertically traveling shear waves. In the 
nonlinear analysis the soil stress-strain characteristare represented by 
Ramberg-Osgood relationship. 


1025 (INIS-mf—4689, pp v) Determination of seismic design 
criteria. 1977. 

---From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 


1026 (INIS-mf—4689, pp v) Effects of soil-structure interaction 
modeling techniques on in-structure response spectra. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

The structure considered for this investigation consisted of 
the reactor containment building (RCB) and prestressed concrete 
reactor vessel (PCRV) for a HTGR plant. A conventional lumped- 
mass dynamic model in three dimensions was used in the study. The 
horizontal and vertical response, which are uncoupled due to the 
symmetry of the structure, were determined for horizontal and 
vertical excitation. Five different site conditions ranging from com- 
petent rock to a soft soil site were considered. The simplified 
approach to the overall plant analysis utilized stiffness proportional 
composite damping with a limited amount of soil damping consistent 
with US NRC regulatory guidelines. Selected cases were also ana- 
lyzed assuming a soil damping value approximating the theoretical 
value. The results from the simplified approach were compared to 
those determined by rigorously coupling the structure to a frequency 
independent half-space representation of the soil. 


1027 (INIS-mf—4689, pp v) Improved algorithm for non-linear 
soil amplification. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

The improved algorithm described starts from the fact that 
the solution for a given layer below the level of the control motion 
depends only on the properties of the layer and on the soilution for 
the overlying layers. The procedure consists of : (1) solving in the 
standard iterative linear fashion for all materials above the control 
motion, if there are any; (2) without further iterations in the overly- 
ing material, deconvolving for one layer below the control motion, 
with iterations on the soilproperties in that layer; (3) repeating the 
procedure of step (2) for each successively lower layer in the profile. 
Thus, one does not proceed to the next layer until all overlying layer 
have converged. 


1028 (INIS-mf—4689, pp v) Dynamic analysis of embedded 
structures, 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

The paper presents simplified rules to account for embedment 
and soil layering in the soil-structure interaction problem, to be used 
in dynamic analyses. The relationship between the spring method, 
and a direct solution (in which both soil and structure are modele 
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with finite elements and linear members) is first presented. It is 
shown that for consistency of the results with the two solution 
methods the spring method should be performed in the following 
three steps: 1. determination of the motion of the massless foundation 
(having the same shape as the actual one) when subjected to the 
same input motion as the direct solution. 2. determination of the 
frequency dependent subgrade stiffness for the relevant degrees of 
freedom. This step yields the so-called ‘soil springs’, and 3. computa- 
tions of the response of the real structure supported on frequency 
dependent soil springs and subjected at the base of these springs to 
the motion computed in step 1. 


1029 (INIS-mf—4689, pp v) New beam and plate bending ele- 
ments in finite element analysis. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

From the viewpoint of limit analysis of three dimensional 
plate structures, collapse load can be defined when the bending 
strength is exhausted. Basing on such consideration new beam and 
plate bending elements are proposed. A new beam element consists 
of rigid bars connected by a rotational spring, while a plate element 
consists of rigid plates with a rotational spring. Size of stiffness 
matrices of these bending elements are 1/2 of a well-known beam 
bending element and 1/3 of triangular plate bending element respec- 
tively, and therefore considerable reduction of computing time can 
be expected in routine finite element analysis of structures with 
minor penalty in increase of mesh division. The spring constants k in 
the matrices can be computed theoretically by using the finite 
difference formula for the curvature based on the second order 
polynomial approximation. The result of limit analysis of a beam 
clamped at both ends under a single concentrated load and the 
results of collapse load analysis of a rectangular plate with unusual 
boundary conditions are shown. Agreement between calculation and 
experiment was found to be extremely good. 


1030 (INIS-mf—4689, pp v) Nonlinear seismic soil-structure 
interaction analysis of nuclear power plant structures. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

The heterogeneous and nonlinear soil medium and the de- 
tailed three-dimensional structure are synthetized to determine the 
seismic response to soil-structure systems. The approach is particu- 
larly attractive in a design office environment since it: a)»leads to 
detailed structural response without the additional step of exciting 
the structure by interactive motion at the soil-structyre interface; b) 
uses existing public domain programs such as SAPIV, LUSH and 
FLUSH with marginal modifications; and c) meets current regula- 
tory requirements for soil-structure interaction analysis. Past meth- 
ods differ from each other depending on the approach adopted for 
soil and structure representations and procedures for solving the 
governing differential equations. Advantages and limitations of these 
methods are reviewed. In the current approach, the three-dimension- 
al structure is represented by the dynamic characteristics of its fixed 
base condition. This representation is ideal when structures are 
designed to be within elastic range. An important criterion is the 
design of the nuclear power plant structures. Model damping coeffi- 
cients are varied to reflect the damping properties of different 
structural component materials. 


1031 (INIS-mf—4689, pp v) Automated generation of spectrum 
compatible artificial time histories. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 


1032 (INIS-mf—4689, pp v) Criteria for the generation of 
spectra consistent time histories. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

There are several approaches currently being used by the 
nuclear industry to generate design time history input. None of these 
produce unique results. That is, given a design response spectrum, 
nearly unlimited number of synthesized time history motions can be 
constructed. The effects of these time history motions on the system 
response vary and they have not been properly evaluated. For 
instance, some time histories may have high frequency content, 
higher than indicated by the real earthquake records. This may have 
adverse influence on the system response with high frequency 
impact or predominate high frequency modes. Other time histories 
may have unnecessarily long duration which makes a large and 
detailed analytical model uneconomical. The influence of the time 
history duration is primarily on the number of peak response stress 
cycles computed which can be either extrapolated from limited 
duration input or determined using other means. 


1033 (INIS-mf—4689, pp v) Effect of rotatory inertia on the 
dynamic response of cantilever structures. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 
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For the dynamic response of cantilever beams, the error 
introduced by the bending theory becomes significant as the ratio of 
the radius of gyration to the beam length (r/l), exceeds 0.1. In this 
case, the use of Timoshenko’s beam equation becomes more appro- 
priate. This equation includes, in addition to the bending effects, 
both shear deformation and rotatory inertia effects. In the discrete 
modeling of beam elements, both the shear deformation and rotatory 
inertia terms play roles in the mass matrix, while only the shear 
deformation terms appear in the stiffness matrix. The effect of 
rotatory inertia on the frequencies and dynamic response of cantile- 
ver structures subjected to lateral earthquake excitation is thorough- 
ly studied. 


1034 (INIS-mf—4689, pp v) Evaluation of seismic-resistant 
design methods for inelastic structures. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 


1035 (INIS-mf—4689, pp v) Earthquake response of nuclear 
reactor building deeply embedded in soil. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

As for the research on earthquake response of nuclear reactor 
building embedded in soil, experimental and theoretical investiga- 
tions has been performed on a model of size (height-3.75 meter, 
bottom cross section-5x5 meter, weight-173 ton) made of concrete 
under the financial support of Japanese government. The top of 
model was excited by an eccentric mass vibration that can generate 
maximum force of 3 ton. Earthpressures were measured at the 
bottom and side wall of model, and displacements were also meas- 
ured at the top of model and ground surface. These tests were 
conducted at a field site where embedded depth was changed at 5 
steps which were 0, 20, 47, 73, 100%. Using these experimental 
results and soil properties, the dynamical characteristics are studied 
that included resonant frequency, radiation damping, vibrational 
mode, frequency response and earthpressure distribution around the 
model at varying embedment by lumped model, cylindrical elastic 
wave model and FEM models. 


1036 (INIS-mf—4689, pp v) Post-earthquake evaluation of nu- 
clear piping systems. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 


1037 (INIS-mf—4689, pp v) Seismic response analysis of nucle- 
ar reactor buildings under consideration of soil-structure interaction 
with torsional behavior. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

The seismic response analysis is described in detail for esti- 
mating the soil-structure interaction effects with the torsional behav- 
ior. The analytical method is firstly shown for estimating the stiffness 
of reactor building by the bending-shear and torsion theory of the 
thin wall sections in regard to the behavior of structure. The three- 
dimensional behavior of structure can be obtained more briefly and 
simply by the proposed method. Secondly, the dynamical soil- 
foundation coefficient for estimating the dissipation of vibrational 
energy on the ground is derived by H. Tajimi’s theory which is 
based on a solution of the propagation of seismic waves caused by 
point excitation on the surface of the elastic half-space medium. The 
above results give the vibrational impedances of the soil-foundation 
corresponding to the static soil coefficient, which is defined to the 
excitation force in the frequency domain. In order to analyze to the 
equivalues of reactor building, the authors thirdly attempt to ap- 
proximate the dynamic soil-foundation coefficient as the frequency 
transfer function of displacement. 


1038 (INIS-mf—4689, pp v) Comments on earthquake response 
spectra. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 


1039 (INIS-mf—4689, pp v) Inelastic design of nuclear reactor 
Structures and its implications on design of critical equipment. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

In considering the response of a nuclear reactor structure to 
seismic motions, one must take account of the implications of various 
levels of damage, short of impairment of safety, and definitely short 
of collapse, of the structure. Some structural elements of nuclear 
power plants must perforce remain elastic or nearly elastic in order 
to perform their allocated safety function. However, in many in- 
stances, a purely linear elastic analysis may be unreasonably conser- 
vative when one considers that even up to the near yield point 
range, there are nonlinearities of sufficient amount to reduce re- 
quired design levels considerably. Moreover, limited yielding of a 
structure may reduce the response of equipment located in the 
structure below those levels of-response that would be excited were 
the structure to remain elastic. Energy absorption in the inelastic 
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range is most conveniently treated by use of the so-called ‘ductility 
factor’ introduced by the author for design of structures and equip- 
ment to resist explosion and blast forces. 


1040 (INIS-mf—4689, pp v) Dynamic interactions of compo- 
nents, structure, and foundation of nuclear power facilities. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

A solution is formulated for the dynamic analysis of struc- 
tures and components with different stiffness and damping character- 
istics, including the consideration of soil-structure interaction effects. 
Composite structures are often analysed approximately, in particular 
with regards to damping. For example, the reactor and other equip- 
ment in nuclear power plant structures are often analysed by assum- 
ing them uncoupled from the supporting structures. To achieve a 
better accuracy, the coupled system is hereby analysed as a compos- 
ite component-structure-soil system. Although derivation of mass 
and stiffness matrices for the component-structure-soil system is a 
simple problem, the determination of the damping characteristics of 
such a system is more complex. This emphasis on the proper 
evaluation of system damping is warranted on the grounds that, 
when resonance conditions occur, the response amplitude is gov- 
erned to a significant degree by the system damping. 


1041 (INIS-mf—4689, pp v) Multiple structure-soil interaction 
problem. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

A nuclear power station generally consists of a complex of 
different buildings, each having separate foundation rafts and con- 
taining a wide range of plant and equipment. In designing these 
structures against earthquake grounnd motions dynamic interaction 
or coupling effects through the ground are frequently ignored, each 
raft being treated as isolated from any such effects. This coupling 
effect is investigated in this paper for a number of different but 
simple arrangements of nuclear power station structures. The ar- 
rangements considered include: two twin SGHWR nuclear islands 
on separate foundation rafts; and a single SGHWR nuclear island 
plus a fuel handling block on a separate foundation raft. The struc- 
tures are idealized using beam elements and rigid elements, the 
foundation rafts being assumed to be rigid. The ground itself is 
idealized as elastic spring-viscous damper elements. The stiffness 
matrix for the elements representing the ground is obtained by 
inverting the flexibility matrix consistent with elastic half space 
solutions. 


1042 (INIS-mf—4689, pp v) Modeling of slabs in seismic analy- 
sis of nuclear power plant buildings. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 


1043 (INIS-mf—4689, pp v) Problem of resonance in the evalu- 
ation of floor response spectra. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 


1044 (INIS-mf—4689, pp v) Model of cyclic iaelastic flexural 
behavior of reinforced concrete members. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

Reinforced concrete (RC) structures are commonly used in 
nuclear power plants to provide housing, shielding, and support of 
essential equipment. Increased concern about the safety of such 
plants in the event of a strong motion earthquake has directed 
greater attention to studying the hysteretic behavior of these struc- 
tures under cyclic loading. This paper presents a practical mathemat- 
ical model for predicting the hysteretic behavior of critical regions 
(plastic hinges) in RC flexural members designed by using current 
seismic code provisions (UBC or ACI). Prediction of such behavior 
is based on formulating a hysteretic moment-average curvature (M- 
phi) model for critical regions, which in turn is based on stress-strain 
hysteretic models for the reinforcing steel and the concrete of such 
regions. The steel stress-strain model uses a Ramberg-Osgood equa- 
tion with a set of rules describing the strain-hardening behavior 
under cycles of reversal of stress and strain. 


1045 (INIS-mf—4689, pp v) Effective seismic input through 
rigid foundation filtering. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 


1046 (INIS-mf—4689, pp v) Finite element random vibration 
method for soil-structure interaction analysis, 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

The authors present a method in which the seismic environ- 
ment is defined directly in terms of the given design response 
spectrum. Response spectra cannot be used directly for random 
analysis, thus using extreme value theory a new procedure has been 
developed for converting the design response spectrum into a design 
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power spectrum. This procedure is reversible and can also be used to 
compute response spectra the distribution of which can be expressed 
in terms of Confidence limits. Knowing the design power spctrum 
the resulting output power spectra and their statistical distribution 
can be computed by a response analysis of the soil-structure system 
in the frequency domain. Due to the complexity of soil structure 
systems, this is most conveniently done by the finite element method. 
Having obtained the power spectra for all motions in the system, 
these spectra can be used to determine other statistical information 
about the response such as maximum accelerations, stresses, bending 
moments, etc, all with appropriate confidence limits. 


1047 (INIS-mf—4689, pp v) Seismic risk maps of Switzerland. 
1977. 


From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

Seismic Risk Maps of Switzerland have been developed under 
the auspices of the Swiss Federal Division on Nuclear Safety. They 
are primarily destined for the use of owners of future nuclear power 
plants. The results will be mandatory for these future sites. The 
results will be shown as contourmaps of equal intensities for average 
return periods of 500, 1000, 10 000... years. This general form will 
not restrict the use of the results to nuclear power plants only, rather 
allows their applicability to any site or installation of public interest 
(such as r.a. waste deposits, hydropower plants, etc.). This follows 
the recommendations of the UNESCO World Conference (Paris, 
February 1976). In the study MSK 64 INTENSITY was chosen. 
The detailed scale allowed a precise handling of historical data and 
separates the results from continuously changing state-of-the-art 
correlations to acceleration and other input motion parameters. 


1048 (INIS-mf—4689, pp v) Extensive study on a simple 
method estimating response spectrum based on a simulated spectrum. 
1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

The basic description of the procedure will be briefly de- 
scribed in the paper. Corresponding to peaks of the response spec- 
trum for the earthquake motion the component of the respective 
ground predominant period was taken. The acceleration amplifica- 
tion factor of a building structure for the respective predominant 
period above taken was obtained from the spectrum for the simulat- 
ed earthquake with single predominant period. The rate of the 
respective component in summing these amplification factors was 
given by satisfying the ratio among the magnitude of the peaks of the 
spectrum. The summation was made by the principle of the square 
root of sum of squares. The procedure was easily applied to estimate 
the spectrum of the building appendage structure. The method is 
attempted to extend for multi-storey building structure and appen- 
dage to this building. 


1049 (INIS-mf—4689, pp v) Development of compatible sec- 
ondary spectra without time histories. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

The representative single-degree-of-freedom oscillator which 
responds to earthquake acceleration Z(t) is well known. The abso- 
lute acceleration response of this oscillator can be expressed approxi- 
mately as a series with terms asub(n)(t), the detailed form of each 
term asub(n) accounting for the starting transient from quiescent 
initial conditions. The largest contributions to a(t) occur for the term 
asub(n) representing response at the natural structural frequency @. 


1050 (INIS-mf—4689, pp v) Direct evaluation of floor response 
spectra from a given ground response spectrum. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 


1051 (INIS-mf—4689, pp v) Comparison between time-step- 
integration and probabilistic methods in seismic analysis of a linear 
structure. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

Assuming that earthquake ground motion is a stationary time 
function, the seismic analysis of a linear structure can be done by 
probabilistic methods using the ‘power spectral density function’ 
(PSD), instead of applying the more traditional time-step-integration 
using earthquake time histories (TH). A given structure was ana- 
lyzed both by PSD and TH methods, computing and comparing 
‘floor response spectra’. For the purpose of having ‘equivalent’ TH 
and PSD to use in the comparison, both were derived artificially 
from the USNRC-response spectra. The TH were readily available; 
the PSD was derived direcily from the USNRC-response spectra by 
iteration. The analysis using TH was performed for two different 
TH and different frequency intervals for the ‘floor-response-spectra’. 
The analysis using PSD first produced PSD functions of the re- 
sponses of the floors and these were then converted into ‘floor- 
response-spectra’. 
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1052 (INIS-mf—4689, pp v) Soil-structure interaction analysis 
by finite element methods state-of-the-art. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

Analyses of soil-structure interaction effects during earth- 
quakes for nuclear power plant structures are usually made by one of 
two methods - either by means of an idealized complete interaction 
analysis involving consideration of a compatible variation of motions 
in the structure and the adjacent soil, or by means of an inertial 
interaction analysis in which the motions in the adjacent soil are 
assumed to be the same at all points above the foundation depth. For 
surface structures, the distribution of free-field motions with depth in 
the underlying soils has no influence on the structural response and 
thus, provided the analyses are made in accordance with good 
practice, good results may be obtained by either method of ap- 
proach. For embedded structures, however, consideration of the 
variation of motions with depth is essential if adequate evaluations of 
soil and structural response are to be obtained without undue conser- 
vatism. The finite element analysis procedure is particularly well 
suited for evaluating the response of embedded structures. 


1053 (INIS-mf—4689, pp v) Seismic structural response analy- 
sis using consistent mass matrices having dynamic coupling. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

The basis for the theoretical development of this paper is the 
linear matrix equations of motion for an unconstrained structure 
subject to support excitation. The equations are formulated in terms 
of absolute displacement, velocity and acceleration vectors. By 
means of a transformation of the absolute response vectors into 
displacements, velocities and accelerations relative to the support 
motions, the homogeneous equations become non-homogeneous and 
the non-homogeneous boundary conditions become homogeneous 
with relative displacements, velocities and accelerations being zero 
at support points. The forcing function or inertial loading vector is 
shown to consist of two parts. Both parts are described. 


1054 (INIS-mf—4689, pp v) Seismic analysis of a floating 
nuclear plant, 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 


1055 (INIS-mf—4689, pp v) Probabilistic model for seismic 
analysis of nuclear plant structures. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 


1056 (INIS-mf—4689, pp v) Seismic analysis of structures by 
simulation. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

he paper presents a state-of-the-art survey, and recommen- 

dations for future work in the area of stochastic seismic analysis by 
Monte Carlo simulation. First the Monte Carlo simulation procedure 
is described, with special emphasis on a ‘unified approach’ for the 
digital generation of artificial earthquake motions. Next, the advan- 
tages and disadvantages of the method over the power spectral 
method are discussed; and finally, an efficient ‘Hybrid Monte Carlo- 
Power Spectral Method’ is developed. The Monte Carlo simulation 
procedure consists of the following tasks: (1) Digital generation of 
artificial earthquake motions, (2) Response analysis of the structure 
to a number of sample motions, and (3) statistical analysis of the 
structural responses. 


1057 (INIS-mf—4689, pp v) Analytical procedure in aseismic 
design of eccentric structure using response spectrum. 1977 
From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 
he response are evaluated by the following two methods by 
the use of the typical torsional analytical models in which masses, 
rigidities, eccentricities between the centers thereof and several 
actual earthquake waves are taken as the parameters: (1) the root 
mean square of responses by using the response spectra derived from 
the earthquake waves, (2) the time history analysis by using the 
earthquake wave. The earthquake waves used are chosen to present 
the different frequency content and magnitude of the response 
spectra. The typical results derived from the study are presented. An 
improved analytical method applying the amplification coefficients 
of responses derived from the parametric time history analysisis 
proposed to the actual seismic design by the using of the given 
design ground response spectrum with root mean square technique. 


1058 (INIS-mf—4689, pp v) Comparative aseismic response 
study of different analytical models of nuclear power plant. 1977. 
From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 
This study consists of two major sections; one is comparison 
of magnification factor of input acceleration between finite model 
and spring-mass model, the other is evaluation of modified spring- 
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mass models for aseismic design of nuclear power plant. The struc- 
ture model used in this study is a PWR reactor containment building 
composed of the outer shield wall, the steel containment and the 
internal structure. The rigidity of the foundation rock is represented 
by shear wave velocity Vs. The magnification of bedrock accelera- 
tion at the structure foundation, main floors and free surface of 
foundation rock are calculated using axisymmetric finite element 
analytical model with various rock rigidities. The outer shield wall 
and the steel containment are represented by shell elements, and the 
internal structure and foundation rock are represented by quadrilat- 
eral elements. Each nodal point has four degrees of freedom, in shell 
element, and three in quadrilateral element. The total degrees of this 
analytical model are large, so the eigenvalue is calculated by the 
subspace iterative method.es of the magnification of acceleration in 
foundation rock are limited. From the calculated results of the 
F.E.M. model, the modification of the spring-mass model is estimat- 
ed, considering the magnification ratio of foundation rock beneath 
the structure. 


1059 (INIS-mf—4689, pp v) Constructing mathematical models 
of cable tray and support systems to determine seismic response in 
nuclear plants. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

The problem is to construct a stick model with lumped masses 
representing the cable tray/support system in a nuclear plant sub- 
jected to seismic forces. The equivalent physical and geometric 
properties of the lattice sub-systems to be changed into the theoreti- 
cal stick components must be determined. The effective moment of 
inertia and shear area of the lattice structures are best ascertained by 
static load tests; damping ratios, by dynamic tests. Properties of non- 
lattice components are known from given data or can be readily 
calculated. Engineering judgment is required to fix the size and 
location of lumped masses. A study of a steel ladder type cable tray 
in the transverse direction considered as a plane frame serves to 
show how a lattice sub-system is changed to a mathematically 
equivalent stick component. Testing this tray at a span of 3426 mm 
with simple end conditions and equal concentrated loads of 1000 N 
at 912 mm and 2514 mm from the left-hand support yields deflec- 
tions of 4.52 mm at the load points and 5.03 mm at mid span. 


1060 (INIS-mf—4689, pp v) Standardized seismic design spec- 
tra for nuclear plant equipment. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 


1061 (INIS-mf—4689, pp v) Simulated earthquake ground mo- 
tions, 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

The paper reviews current methods for generating synthetic 
earthquake ground motions. Emphasis is on the special requirements 
demanded of procedures to generate motions for use in nuclear 
power plant seismic response analysis. Specifically, very close agree- 
ment is usually sought between the response spectra of the simulated 
motions and prescribed, smooth design response spectra. The fea- 
tures and capabilities of the computer program SIMQKE, which has 
been widely used in power plant seismic work are described. Prob- 
lems and pitfalls associated with the use of synthetic ground motions 
in seismic safety assessment are also pointed out. 


1062 (INIS-mf—4689, pp v) Measures taken in the member 
countries of the European Communities for anti-seismic design com- 
pared to actual US practice. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

Most countries of the European Communities base their anti- 
seismic design parameters on specific US earthquake characteristics. 
There are, however, important discrepancies in the basic data report- 
ed on the two continents as well as in their design application. This 
was one of the topics under discussion within an European working 
group on methodologies, criteria and standards in nuclear safety. 
Unlike US practice, in some European countries the maximum 
earthquake that can be envisaged (corresponding to the Safe Shut- 
down Earthquake-SEE-in US practice) is defined by adding a 
margin of safety to the maximum probable earthquake (correspond- 
ing to the Operating Basis Earthquake-OBE-in US for which statisti- 
cal data exist). - Differences exist also in the design parameters to be 
taken into account in the different European countries especially in 
the evaluation of the maximum acceleration and on the relationship 
of the acceleration vs. earthquake intensity. 


1063 (INIS-mf—4689, pp v) Effective duration of accelerogram 
to produce response maxima, 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 


1064 (INIS-mf—4689, pp v) Development of ground response 
spectra from site Mercalli intensities. 1977. 
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From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 


1065 (INIS-mf—4689, pp v) Base response arising from free- 
field motions. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

A procedure is illustrated for deriving (estimating) from a 
free-field record the horizontal base motions of a building, including 
horizontal rotation and translation. More specifically the goal was to 
compare results of response calculations based on derived accelera- 
tions with the results of calculations based on recorded accelerations. 
The motions are determined by assuming that an actual recorded 
ground wave transits a rigid base of a given dimension. Calculations 
given were made employing the earthquake acceleration time histor- 
ies of the Hollywood storage building and the adjacent P.E. lot for 
the Kern County (1952) and San Fernando (1971) earthquakes. 


1066 (INIS-mf—4689, pp v) Finite element method for seismic 
response analysis. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

The purpose of this paper is to present a complete finite 
element method for the response spectrum analysis of a structural 
system subjected to a base excitation expressed in terms of both 
translational and rotational response spectra. The major complexity 
involved in the procedure is the formulation of the inertial forces 
associated with a non-inertial frame which is attached to and in 
motion with the base point of the structure. Throughout the discus- 
sion, the rotation of the base point is assumed to be small. The 
formulation is general and applied to any type of finite element 
discretization. The inertial forces are formulated by either the 
lumped or the consistant mass approach. The procedure on conden- 
sation is also utilized to reduce the solution matrix of a large 
structural system. The basic principle used in the condensation is to 
preserve the system kinetic energy, potential energy and the load 
potential. The concept of the rotational base excitation in terms of a 
reponse spectrum is introduced. The physical meanings of participa- 
tion factors and modal masses associated with the rotational response 
spectrum are closely examined. 


1067 (INIS-mf—4690, pp v) Probabilistic relationships in ac- 
ceptable risk studies. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

Acceptable risk studies involve uncertainties in future events: 
consequences and associated values, the acceptability levels, and the 
future decision environment. Probabilistic procedures afford the 
basic analytical tool to study the influence of each of these param- 
eters on the acceptable risk decision, including their interrelation- 
ships, and combinations. A series of examples are presented in the 
paper in increasing complexity to illustrate the principles involved 
and to quantify the relationships to the acceptable risk decision. The 
basic objective of such studies is to broaden the scientific basis of 
acceptable risk decision making. It is shown that rationality and 
consistency in decision making is facilitated by such studies and that 
rather simple relationships exist in many situations of interest. The 
variation in criteria associated with an increase in the state of 
knowledge or change in the level of acceptability is also discussed. 


1068 (INIS-mf—4690, pp v) Piping analysis program of ASEA- 
ATOM. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 


1069 (INIS-mf—4690, pp v) Finite-difference analysis of shells 
impacting rigid barriers. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

The present investigation represents an initial attempt to 
develop an efficient numerical procedure for predicting the deforma- 
tions and impact force time-histories of shells which impact upon a 
rigid target. The general large-deflection equations of motion of the 
shell are expressed in finite-difference form in space and integrated in 
time through application of the central-difference temporal operator. 
The effect of material nonlinearities is treated by a mechanical- 
sublayer material model which handles the strain-hardening, Baus- 
chinger, and strain-rate effects. The general adequacy of this shell 
treatment has been validated by comparing predictions with the 
results of various experiments in which structures have been subject- 
ed to well-defined transient forcing functions (typically high-explo- 
sive impulse loading). The ‘new’ ingredient addressed in the present 
study involves an accounting for impact interaction and response of 
both the target structure and the attacking body. 


1070 (INIS-mf—4690, pp v) INTRANS. A computer code for 
the non-linear structural response analysis of reactor internals under 
transient loads. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; Saa Francisco, CA, USA (15 Aug 1977). 
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The ‘INTRANS' system is a general purpose computer code, 
designed to perform linear and non-linear structural stress and de- 
flection analysis of impacting or non-impacting nuclear reactor inter- 
nals components coupled with reactor vessel, shield building and 
external as well as internal gapped spring support system. This paper 
describes in general a unique computational procedure for evaluating 
the dynamic response of reactor internals, descretised as beam and 
lumped mass structural system and subjected to external transient 
loads such as seismic and LOCA time-history forces. The computa- 
tional procedure is outlined in the INTRANS code, which computes 
component flexibilities of a discrete lumped mass planar model of 
reactor internals by idealising an assemblage of finite elements con- 
sisting of linear elastic beams with bending, torsional and shear 
stiffnesses interacted with external or internal linear as well as non- 
linear multi-gapped spring support system. 


1071 (INIS-mf—4690, pp v) Probabilistic assessment in struc- 
tural analysis of main coolant systems for LMFBR under anticipated 
thermal transients. 1977. 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 


1072 (JAERI-M—7683) Present status of fuel motion detection 
by radiation. Sumita, K.; Mizuta, H.; Ishizuka, M.; Ara, K.; Nakata, 
H. (Japan Atomic Energy Research Inst., Tokyo). May 1978. 97p. 
(In Japanese). Dep. NTIS (US Sales Only), PC A06/MF AOI. 

In reactor safety research, it is important to know transient 
fuel behavior under accidental conditions. Transient histories such as 
temperature and axial expansion of fuel and cladding and internal 
pressure of fuel rod are thus measured in experiments simulating 
accidents. If fuel motion could then be observed during and after 
fuel failure, this would greatly make for fuel behavior research. The 
present status is reviewed of fuel motion detections by radiations 
such as neutron, y-ray and X-ray, including the principle and system. 
A neutron hodoscope among them is used already with practical 
results in in-reactor safety experiments of sodium-cooled fast breeder 
reactor. So, this is described in detail and its conceptual design as 
applied to the NSRR is presented. 


1073 (JAERI-M—7751) Description of the THYDE-P code. 
Preliminary report of methods and models. Asahi, Y. (Japan Atomic 
Energy Research Inst., Tokyo). Jul 1978. 175p. Dep. NTIS (US 
Sales Only), PC A09/MF AOI1. 

This paper is a preliminary report about the methods and the 
models applied to a computer code named THYDE-P which is 
concerned with thermal-hydraulic transients of a PWR plant follow- 
ing a large or small area break of a primary coolant system pipe, 
generally referred to as a loss-of-coolant accident (LOCA). The 
THYDE-P code deals not only with blowdown phase, but also with 
reflooding phase. What characterizes the THYDE-P code is its 
entirely new model for the primary loop network. The code user 
information and the programming detail are not included in this 
report, but in a future documentation. 


1074 (JINR—3-11550) Thermomechanical analysis of the IBR-2 
pulse reactor fuel pin. Lomidze, V.L.; Melikhov, V.V. (Joint Inst. for 
Nuclear Research, Dubna (USSR). Lab. of Neutron Physics). 1978. 
17p. (In Russian). Dep. NTIS (US Sales Only), PC A02/MF AOl1. 

The problem of time-dependent temperature distribution in 
the fuel pin of a fast pulse reactor is considered. The thermomechan- 
ical stresses in fuel pin cladding are calculated with the addition of 
some aspects which have not been taken into consideration in earlier 
investigations of thermal shocks (the hydraulic pressure of the fuel 
itself and gaseous fission products, temperature dependence of ther- 
mal parameters, etc.). The procedure of numerical solution of heat 
transfer and thermo-elasticity equations includes axial effects of 
inertia. It is shown that for 5 Hz and 4 MW operational regime 
pulsations of the sodium temperature and thermal stresses in the 
blanket are small: 0.2 K and 0.44 kg/mm?* The amplitude of axial 
stresses of inertia in the blanket rises to 3.75 kg/mm, and tangential 
ones to 10.8 kg/mm?*. 


1075 Reinforced concrete behaviour due to missile impact. Al- 
derson, M.A.H.G. (UKAEA Safety and Reliability Directorate, 
Culcheth); Davis, I.Ll. (Taylor Woodrow Construction Ltd., Sou- 
thall (UK)); Bartley, R. (Sir Robert McAlpine and Sons Ltd., 40 
Bernard Street, London, UK); O’Brien, T.P. (Ministry of Defence, 
Foulness (UK). Atomic Weapons Research Establishment). pp J7/7 
1-10 of Structural mechanics in reactor technology. Vol. J, Pt. b. 
Jaeger, T.A.; Boley, B.A. (eds.). Amsterdam, Netherlands; North- 
Holland (1977). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

The assessment of the safety of nuclear reactors has necessi- 
tated the study of the effect of missiles on reinforced concrete 
structures. A programme of experimental work has been initiated 
within the United Kingdom to resolve the problem of design for the 
shear stresses produced by the impact loading. The basic scale of the 
experiments has been chosen to be 1/25th and both hard and soft 





JANUARY 15, 1980 


missiles have been employed. The missiles are launched by a com- 

pressed air gun towards a vertical, circular, reinforced concrete 
cenpet, high speed cine photography and deflection gauges being 
employed to record the missile behaviour and response of the target. 
Hard missiles have initially been plane circular discs and soft missiles 
have been developed to simulate the scaled load/time characteristic 
of a MRCA impacting at a velocity of 215 m/s. Targets of different 
overall thickness and varying amounts of reinforcement have been 
tested. A theoretical analysis of the impact phenomena has also been 
carried out using computer programs based on finite difference 
methods (Dynamic Relaxation and PISCES 2DL). The paper out- 
lines the experimental work performed and discusses the analytical 
assessment by comparison with the test results. 


1076 ‘Cut-and-cover’ design of a commercial nuclear power 
plant. Kroeger, W.; Altes, J.; Escherich, K.H. (Kernforschungsan- 
lage Juelich G.m.b.H. (Germany, F.R.). Inst. fuer Nukleare Sicher- 
heitsforschung). pp J2/3 1-8 of Structural mechanics in reactor 
technology. Vol. J, Pt. a. Jaeger, T.A.; Boley, B.A. (eds.). Amster- 
dam, Netherlands; North-Holland (1977). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 ana) 977). 

The Institute was requested by the Federal Ministry of the 
Interior to study the ‘cut-and-cover design’ of a large KWU-PWR 
(1300 MWe) with support from external experts. The assessmer.t of 
technical feasibility, costs and the potential protection from extreme 
accidents were required taking into account actual site conditions. 
The main cost factors are pit construction, extended construction 
period (17 months) and reinforcements of the buildings. Naturally a 
number of new technical problems arise which, however, can be 
regarded as solvable in view of the present state of science and 
technology. Economic disadvantages are balanced by the better 
protection from hypothetical accidents. 


1077 (KFK-EXT—8/78-4) Measurement of heat flux distribu- 
tion of a prototype heater rod with sinusoidal axial power profile. 
Gonzalez, S. (Kernforschungszentrum Karlsruhe G.m.b.H. (Ger- 
many, F.R.). Inst. fuer Reaktorentwicklung; Kernforschungszentrum 
Karlsruhe G.m.b.H. (Germany, F.R.). Projekt Schneller Brueter). 
Oct 1978. 29p. Dep. NTIS (US Sales Only), PC A03/MF AOl1. 

To support the safety analysis of the SNR-300 prototype 
sodium cooled fast breeder reactor core, experiments concerning 
integral boiling events will be performed in a 37 electrically heated 
rod bundle. For this purpose heater rods having a sinusoidal axial 
heat flux distribution have been developed in accordance with the 
SNR-300 fuel pins. The variation in the heat flux is attained by 
varying the band width of the conductor element. The heat flux 
distribution of one already manufactured heater rod has been meas- 
ured and compared with an equation which describes the required 
distribution. It was found that the differences between the measure- 
ments and the theoretical values in the range of 50 to 850 mm of the 
heated length were less than 7%. It is concluded that the heater rod 
can simulate satisfactorily the SNR-300 fuel pin. 


1078 (LTR—1111-63) LOFT center module radiation heat 
transfer for L2-3 & L2-4, Chang, S.C. (Idaho National Engineering 
Lab., Idaho Falls (USA)). 9 Jul 1979. Contract EY-76-C-07-1570. 
34p. Dep. NTIS, PC A03/MF AO1. 

A simplified version of the MOXY/SCORE computer pro- 
gram is used to evaluate the potential influence of radiation heat 
transfer on the peak cladding temperature and the peak guide tube 
temperature during the higher power loss-of-coolant tests in LOFT. 
The results of this study indicate that radiation heat transfer influ- 
ences peak cladding temperature and peak guide tube temperature 
by as much as -177 K and +285 K, respectively. 


1079 (NUREG/CR—0469(Vol.7)) Advanced reactor safety re- 
search quarterly report, April-June 1978, (Sandia Labs., Albuquerque, 
NM (USA)). May 1979. Contract EY-76-C-04-0789. 4ip. (SAND— 
78-2001(Vol.7)). a F NTIS, PC A03/MF AOl. 

Progress in LMFBR safety research is summarized for the 
following study areas: accident energetics; fuel dynamics; core debris 
behavior; aerosol source normalization; elevated temperature design 
assessment; LMFBR accident delineation; and test and facility 
(ACPR upgrade) technology. 


1080 (NUREG/CR—0516) Experiment data report for test 
RIA 1-1: reactivity initiated accident test series. Buckland, R.J.; 
White, C.E.; Abbott, D.G. (Idaho National Engineering Lab., Idaho 
Falls (USA)). May 1979. Contract EY-76-C-07-1570. 101p. (TREE— 
1236). Dep. NTIS, PC A04/MF E04. 

Recorded test data are presented for Test RIA 1-1 of the 
Thermal Fuels Behavior Program Reactivity Initiated Accident Test 
Series I. This test, conducted at the Power Burst Facility, was 
designed to characterize the response of unirradiated and preirradiat- 
ed fuel rods during an RIA event conducted at boiling water reactor 
hot-startup coolant conditions, and to evaluate test instrumentation 
response during a power burst. The data, presented in the form of 
graphs in engineering units, have been analyzed only to the extent 
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necessary to ensure they are reasonable and consistent. These unin- 
terpreted data from Test RIA 1-1 are presented in advance of 
detailed analysis and interpretation. 


1081 (NUREG/CR—0654) Nuclear power plant fire 

tion: fire-hazards analysis (subsystems study Task 4). Berry, D.L.; 
Minor, E.E. (Sandia Labs., Albuquerque, NM (USA)). Sep 1979. 
Contract EY-76-C-04-0789. 11lp. (SAND—79-0324). Dep. NTIS, 
PC A06/MF AO1. 

An uncontrolled fire in a nuclear power plant can seriously 
jeopardize overall plant safety. Recognizing this, the Nuclear Com- 
mission has undertaken a broad program in fire protection research, 
a portion of which focuses on the performance of fire-hazards 
analyses. This report examines the adequacy of existing fire-hazards 
analysis techniques in the context of nuclear power plant safety. 


1082 (NUREG/CR—0861) Summary and bibliography of 
safety-related events at -water nuclear power plants as 
in 1978. Scott, R.L.; Gallaher, R.B. (Oak Ridge National 
Lab., TN (USA)). Sep 1979. Contract W-7405-ENG-26. 34p. 
(ORNL/NUREG/NSIC— 165). Dep. NTIS, PC E02/MF E02. 

This bibliography contains 100-word abstracts (microfiche 
only) of reports submitted to the US Nuclear Regulatory Commis- 
sion concerning operational events that occurred at pressurized- 
water-reactor nuclear power plants in 1978. The abstracts 
included in the bibliography describe incidents, failures, and design 
or construction deficiencies experienced at the facilities. They are 
arranged alphabetically by reactor name and then chronologically 
for each reactor. Keyword and permuted-title indexes are provided 
to facilitate location of the abstracts of interest. Tables 
the information contained in the bibliography are also presented. 
The information listed in the tables includes instrument failures, 
equipment failures, system failures, causes of failures, deficiencies 
noted, and the time of occurrence (i.e., during refueling, 
testing, or construction). Three of the more interesting events that 
occured during the year are reviewed in detail. 


1083 (NUREG/CR—0907) Power-Cooling-Mismatch Test 
Series Test PCM-1: fuel rod behavior report. Sparks, D.T.; Stanley, 
C.J. (Idaho National Engineering Lab., Idaho Falls (USA)). Aug 
1979. Contract EY-76-C-07-1570. 35p. (TREE—1374). Dep. NTIS, 
PC E03/MF E03. 

The fuel rod behavior results of the Power-Cooling-Mismatch 
(PCM) Test Series, Test PCM-1 are presented. The objectives of the 
test were to evaluate the behavior of a pressurized water reactor 
(PWR) type fuel rod operated at high temperatures in film boili 
for a time beyond rod failure with large local regions of molten fi vel 
and to evaluate the consequences of the continued operation. Test 
PCM-1, conducted in the Power Burst Facility, employed one 0.914- 
m-long PWR-design fuel rod, fabricated from unirradiated Zircaloy- 
4 and pressurized to 2.58 MPa with a fill gas of 77.7% helium and 
22.3% argon. The rod was subjected to a preconditioning period and 
a power ramp to 69 kW/m rod peak power at a constant mass flux of 
1110 kg/s.m*. The power was subsequently adjusted to 78 kW/m. 
The rod underwent film boiling during the power ramp to 69 kW/m 
and failed about 500 seconds later (about 470 seconds of film boiling 
operation at the peak temperature location). The test rod was in film 
boiling for 900 seconds with up to 85% of the local fuel pellet radius 
molten. The test information extends the existing PCM data base to 
include film boiling operation of a single fuel rod for a significant 
time beyond failure. 


1084 (NUREG/CR—0913) Generation of hydrogen during the 
first three hours of the Three Mile Island accident. Cole, R.K. Jr. 
(Sandia Labs., Albuquerque, NM (USA)). Jul 1979. Contract EY-76- 
C-04-0789. 39p. (SAND—79-1357). Dep. NTIS, PC A03/MF AOl. 

Estimates of the amount of hydrogen generated by oxidation 
of fuel cladding during the first three hours of the Three Mile Island 
accident are presented. These results have been obtained using a 
combination of available data, carefully framed assumptions, and 
simple analytic models, and are compared with results from an 
existing computer code. Hydraulic behavior has been described by a 
boildown process, with the top of the core uncovered about two 
hours after scram. The liquid level then fell in an exponential manner 
until, an hour later with only two feet of the core still covered, a 
reactor coolant pump was restarted. Core themal behavior was 
found to be very dependent on cooling by the water vapor generated 
in the boildown process. Two limiting assumptions, of adiabatic fuel 
heating and of perfect thermal contact between the fuel and the 
vapor, resulted in a factor-of-two difference in the amount of hydro- 
gen produced. A factor-of-two difference was also noted for a five 
minute difference in the time the fuel was uncovered. Our best 
estimate is that about 35% of the total core fuel cladding was 
oxidized producing 350 kg of hydrogen by three hours after scram. 
Essentially all of it was produced after the primary system had been 
isolated by closing the pressurizer Electromatic Relief Block Valve. 
The distribution of damage is much better described as oxidation 
through the complete thickness of 35% of the cladding than as 
partial oxidation of most of the cladding. Bounding estimates suggest 
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that not less than 20% nor more than 60% of the cladding was 
oxidized. 


1085 (NUREG/CR—1001) Comparison of fission-gas release 
and mechanical behavior during transient nuclear and electrical heat- 
ing of light-water-reactor fuels. Gehl, S.M. (Argonne National Lab., 
IL (USA)). Jun 1979. Contract W-31-109-ENG-38. 62p. (ANL—78- 
60). Dep. NTIS, PC A04/MF AO1. 

A determination was made of the suitabiliry of the direct- 
electrical-heating technique for the simulation of transient-heating 
effects in light-water-reactor fuels. The magnitudes of fission-gas 
release and the types of transient-inducey microstructural changes 
were found to be comparable for both nuclear and electrical heating. 
Apparent differences in the responses of fuels to the two heating 
methods were found to be the result of the differing irradiation 
histories of the fuels tested. 


1086 (NUREG/CR—1061) Fission product behavior in LWRs. 
Quarterly progress report, April-June 1979. Malinauskas, A.P.; 
Lorenz, R.A.; Collins, J.L.; Osborne, M.F.; Towns, R.L. (Oak Ridge 
National Lab., TN (USA)). Oct 1979. Contract W-7405-ENG-26. 
20p. (ORNL/NUREG/TM—348). Dep. NTIS, PC A02/MF AOl1. 

Tests BWR-2 and BWR-3 were performed during this report 
period; each test employed segment 4 from fuel rod F-6, bundle PH- 
006, which had been irradiated to ~ 12,7000 MWd/MT during 
cycle 1 of the Peach Bottom-2 boiling water reactor (BWR). The 
test segment was pressure-ruptured at 850°C in test BWR-2 and later 
heated at 1200°C for 25 min in flowing steam in test BWR-3. The 
results obtained to date in the BWR Test Series are summarized. 


1087 (ORNL/TM—6862) Comparison of computational results 
of the SABRE LMFBR pin bundle blockage code with data from well- 
instrumented out-of-pile test Sundles (THORS bundles 3A and 5A). 
Dearing, J.F. (Oak Ridge National Lab., TN (USA)). Sep 1979. 
Contract W-7405-ENG-26. 41p. AT. 

The Subchannel Analysis of Blockages in Reactor Elements 
(SABRE) computer code, developed by the United Kingdom 
Atomic Energy Authority, is currently the only practical tool availa- 
ble for performing detailed analyses of velocity and temperature 
fields in the recirculating flow regions downstream of blockages in 
liquid-metal fast breeder reactor (LMFBR) pin bundles. SABRE is a 
subchannel analysis code; that is, it accurately represents the com- 
plex geometry of nuclear fuel pins arranged on a triangular lattice. 
The results of SABRE computational models are compared here 
with temperature data from two out-of-pile 19-pin test bundles from 
the Thermal-Hydraulic Out-of-Reactor Safety (THORS) Facility at 
Oak Ridge National Laboratory. One of these bundles has a small 
central flow blockage (bundle 3A), while the other has a large edge 
blockage (bundle 5A). Values that give best agreement with experi- 
ment for the empirical thermal mixing correlation factor, FMIX, in 
SABRE are suggested. These values of FMIX are Reynolds-number 
dependent, however, indicating that the coded turbulent mixing 
correlation is not appropriate for wire-wrap pin bundles. 


1088 (RISO-M—2139) Notes on human error analysis and pre- 
diction. Rasmussen, J. (Risoe National Lab., Roskilde (Denmark)). 
Nov 1978. 53p. Dep. NTIS (US Sales Only), PC A04/MF AOl1. 

The notes comprise an introductory discussion of the role of 
human error analysis and prediction in industrial risk analysis. Fol- 
lowing this introduction, different classes of human errors and role 
in industrial systems are mentioned. Problems related to the predic- 
tion of human behaviour in relivbility and safety analysis are formu- 
lated and “criteria for analyzability” which must be met by industrial 
systems so that a systematic analysis can be performed are suggested. 
The appendices contain illustrative case stories and a review of 
human error reports for the task of equipment calibration and testing 
as found in the US Licensee Event Reports. 


1089 (RISO-M—2151) Power ramp and fission gas performance 
of fuel pins M20-1B, M2-2B and T9-3B. Knudsen, P.; Bagger, C. 
(Risoe National Lab., Roskilde (Denmark)). Dec 1978. 3lp. Dep. 
NTIS (US Sales Only), PC AA03/M AOI. 

Three UO:-Zr test fuel pins were irradiated together to 2330 
GJ/kg U (23,800 MWD/te UO:)at heat loads decreasing from 50 to 
24 kW/m (500 to 240 W/cm) (test average levels), the latest being 31 
kW/m (310 W/cm). One pin was then power ramped to 45 kW/m 
(450 W/cm) at 35 W/m.s (21 W/cm.min.) and kept there for 2 Ms 
(550 hrs.) without failure indication. The other two pins were further 
irradiated to 2450 GJ/kg U (25,000 MWD/te UO,) at approximately 
23 kW/m (230 W/cm). Ramp testing to 43 kW/m (430 W/cm) did 
not produce failure during 2.4 Ms (670 hrs.). The fission gas release 
in the three pins was 30-40%. A limited metallographic examination 
revealed extensive fuel-clad reaction. Design and irradiation details 
are included for use as input in the validation of fuel performance 
codes. 


1090 (SAN—0115-097-T1) Potential hazard to secondary con- 
tainment from HCDA-generated missiles and sodium fires. Romander, 
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C.M. (SRI International, Menlo Park, CA (USA)). Feb 1979. Con- 
tract EY-76-C-03-0115-097. 32p. Dep. NTIS, PC A03/MF AOI. 

The potential hazard of HCDA-generated missiles is ana- 
lyzed, and the current status of the potential hazards of sodium fires 
is summarized. Simple analyses are performed to determine lower 
bounds on the HCDA energetics required to generate missiles that 
could reach the secondary containment structure of a 1000-MWe 
LMFBR. The potential missiles considered include the vessel head, 
components mounted on the head, and conrol rods. 


1091 (SAND—79-1962C) Statistical analysis of the blowdown 
phase ef a loss-of-coolant accident in a pressurized water reactor as 
calculated by RELAP4/MOD6. Berman, M.; Byers, R.K.; Steck, 
G.P. (Sandia Labs., Albuquerque, NM (USA)). 1979. Contract EY- 
76-C-04-0789. 44p. (CONF-791118—2). Dep. NTIS, PC A03/MF 
AOl. 

From 7. water reactor safety research information meeting; 
Gaithersburg, MD, USA (5 Nov 1979). 

A statistical study is presented of the blowdown phase of a 
design basis accident (double-ended cold leg guillotine break) in the 
Zion pressurized water reactor. The response surface method was 
employed to generate a polynomial approximation of the peak clad 
temperatures calculated by RELAP4/MOD6. The nodalization was 
a modification of the RELAP model of Zion developed in the BE/ 
EM study. Twenty one variables were initially selected for the 
study. These variables, their ranges and distributions resulted from 
the best engineering judgement of NRC, Sandia, INFL, and other 
interested and knowledgeable investigators. 


1092 (TREE—1349) Common cause failure analysis techniques: 
a review and comparative evaluation. Rasmuson, D.M.; Burdick, 
G.R.; Wilson, J.R. (EG and G Idaho, Inc., Idaho Falls (USA)). Sep 
1979. Contract EY-76-C-07-1570. 177p. Dep. NTIS, PC A09/MF 
AOl. 

This report contains reviews and evaluations of selected 
common cause failure analysis (CCFA) techniques, and is written for 
an experienced reliability analyst who is new to systems where 
common cause failures contribute significantly to the system reliabil- 
ity characteristics. The authors discuss general characteristics of a 
CCFA and make ——_ for implementing each characteristic. 
They also present a flow chart which summarizes and evaluates the 
references. The analyst may use the flow chart as a guide for the 
selection of a method which best suits his needs. He may also use the 
information to synthesize the various techniques and thus develop 
new, or improved approaches to CCFA. 86 references. 


1093 (UCID—18271) Application of Time Domain PARET to 
the measured responses of a building. Lager, D.L. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 18 Sep 1979. Con- 
tract W-7405-ENG-48. 19p. Dep. NTIS, PC A02/MF AO1. 

The application of the Time Domain PARET (TDP) algo- 
rithm to data obtained from the measured responses of a three story 
reinforced concrete building approximately 465 feet long by 220 feet 
wide by 40 feet high, with 12 to 18 inch thick walls, is described. 
The measurements were taken by Agbabian Associates, E] Segundo, 
California. The structure was excited by a device developed at 
Agbabian that uses a mass sliding down a rod to cut metal disks 
attached to the rod. The result is a series of impulse forces driving 
the building at the attachment point of the rod. The responses 
measured were the accelerations at two locations on the structure. A 
constraint imposed was that the equipment in the building must 
remain operating during the time the measurements were made. 


1094 (WARD-NC—94000-1) Comparisons of DEMO calcula- 
tions to FFTF pump and flow coastdown measurements. Planchon, 
H.P.; Calvo, R.; Schurko, R.; Lin, S.S. (Westinghouse Electric 
Corp., Madison, PA (USA). Advanced Reactors Div.). Aug 1979. 
Contract EY-76-C-02-3045-014. 46p. AT. 

Main coolant pump speeds and reactor plant flows calculated 
with DEMO (a whole plant nuclear-thermal-hydraulic transient 
simulation) are compared to the speed and flow coastdowns, follow- 
ing a pump trip, that were measured in the Fast Flux Test Facility. 
These comparisons test DEMO’s validity for calculating the Reactor 
Plant coolant flows during the transition from forced circulation to 
natural circulation. The calculated and measured coastdowns com- 
pared closely. The good comparison indicates that DEMO is a valid 
model for the flow coastdown - that is (1) that the DEMO pump and 
hydraulic models include the physical elements necessary for calcu- 
lating the Reactor Plant flow coastdown, and (2) that the DEMO 
pump and hydraulic models are functioning numerically as intended. 


1095 Thermal radiation properties of interfaces between nuclear 
reactor materials. Chan, S.H.; Tseng, H.H. (Univ. of Wisconsin, 
Milwaukee). Nucl. Sci. Eng.; 71: No. 2, 215-227(Aug 1979). 

In analyzing radiant energy exchange between fuel and cool- 
ant in a reactor, it is necessary to know the reflection, absorption, 
and emission characteristics of the fuel and its interface with the 
coolant. Because of the unavailability and great uncertainty of these 
radiation properties, they are calculated from the electromagnetic 





JANUARY 15, 1980 


theory of optics, and results are presented here. Depending on the 
contacting medium, six types of surfaces received consideration. 
They are the interfaces between uranium dioxide and sodium, urani- 
um dioxide and steel, uranium dioxide and a gas, water and a gas, 
steel and a gas, as well as sodium and a gas. The spectral interface 
reflectance and the spectral absorptance from one side of the 
medium to the other side are evaluated for all wavelengths. These 
spectra properties are further integrated to yield the total hemisphe- 
rical properties for a black body source over a temperature range 
from 1200 to 6000 K. Comparisons are made with available experi- 
mental data or calculated values, and the agreement is found to be 
generaily good. 


1096 Stochastic identification and parameter estimation of nu- 
clear power systems and nuclear fuel channels. Kemeny, L.G. pp 869- 
889 of Identification and system parameter estimation. Rajbman, 
N.S. (ed.). Amsterdam, Netherlands; North-Holland (1978). 

From Conference on identification and system parameter 
estimation; Tbilisi, USSR (21 Sep 1976). 

The main variables associated with the operation of a nuclear 
power system, such as neutron and gamma photon density, mechani- 
cal vibration of structural components, fluctuation of fuel element 
temperatures, hydroelastic vibration of fuel assemblies and void 
fraction changes related to moderator density are all stochastic 
variates or have a strongly random component. In this paper the 
time constant and significant physical parameters of reactor cores 
and fuel channels are identified by: (a) Correlation and spectral 
analysis, (b) Optimal filtering techniques. The significance of the 
work lies in its ability to differentiate between normal and abnormal 
operating conditions occurring in nuclear reactors operating at 
power. The techniques developed can serve as bases for nuclear 
power plant monitoring, control and safety systems. 


1097 Identification and system parameter estimation. Rajbman, 
N.S. (ed.). Amsterdam, Netherlands; North-Holland (1978). vp. 
(CONF-7609209—). 

From Conference on identification and system parameter 
estimation; Tbilisi, USSR (21 Sep 1976). 

Separate abstracts have been prepared for items within the 
scope of the energy data base. (FS) 


1098 Analysis of underground reactor siting. Milloy, J.A.; 
Murfin, W.B.; Vandevender, S.G.; Olascoaga, M.T.; Rodeman, R.; 
Finger, J.T. (Sandia Labs., Albuquerque, NM (USA)). pp J2/2 of 
Structural mechanics in reactor technology. Vol. J, Pt. a. Jaeger, 


T.A.; Boley, B.A. (eds.). Amsterdam, Netherlands; North-Holland 
(1977). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 


1099 Structural considerations - BWR Mark I pool dynamics. 
Stuart, R.J. (Nuclear Regulatory Commission, Washington, DC 
(USA). Office of Nuclear Reactor Regulation). pp J6/4a of Structur- 
al mechanics in reactor technology. Vol. J, Pt. b. Jaeger, T.A.; 
Boley, B.A. (eds.). Amsterdam, Netherlands; North-Holland (1977). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 


1100 Soil-structure interaction for transient loads due to safety 
relief valve discharges. Tseng, W.S. (Offshore Development Engi- 
neering, Inc., 1930 Shattuk Avenue, Berkeley, California 94704, 
U.S.A.); Tsai, N.C. (Bechtel Power Corp., San Francisco, CA 
(USA)). pp J6/1 of Structural mechanics in reactor technology. Vol. 
J, Pt. b. Jaeger, T.A.; Boley, B.A. (eds.). Amsterdam, Netherlands; 
North-Holland (1977). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 


1101 Structural response of a concrete wall to blast load. 
Turula, P. (Argonne National Lab., IL (USA)). pp J10/6 of Struc- 
tural mechanics in reactor technology. Vol. J, Pt. b. Jaeger, T.A.; 
Boley, B.A. (eds.). Amsterdam, Netherlands; North-Holland (1977). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 


1102 Simplified :aethod of analysis of sacrificial shield wall for 
pipe whip restraint load. Valathur, M. (Sargent and Lundy, Chicago, 
IL (USA)). pp J9/6 1-10 of Structural mechanics in reactor technol- 
ogy. Vol. J, Pt. b. Jaeger, T.A.; Boley, B.A. (eds.). Amsterdam, 
Netherlands; North-Holland (1977). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

The purpose of this paper is to analyze the sacrificial shield 
wall for the pipe whip load which is particularly important for the 
safety analysis and failure predictions of concrete reactor pressure 
vessel. The location of the shield wall makes it a very important 
structure for the support of the pipe whip restraints. The sacrificial 
shield wall is a composite structural steel and plain concrete, open- 
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ended cylindrical shell structure stiffened by stiffening rings and 
vertical stiffeners. 


1103 Design considerations for seismic tial shear in rein- 
forced concrete containment structures. White, R.N.; Gergely, P. 
(Cornell Univ., Ithaca, NY (USA)). pp J3/5 of Structural mechanics 
in reactor technology. Vol. J, Pt. a. Jaeger, T.A.; Boley, B.A. (eds.). 
Amsterdam, Netherlands; North-Holland (1977). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 


1104 Comments on the effect of the three external load cases - 
earthquake, airplane crash, outer explosion - on the design of buildings 
and equipment of nuclear facilities - a comparison. Woelfel, H. (Ingen- 
ieurbuero Dr.-Ing. H. Woefel, Quellenstrasse 12, Wuerzburg-Hoech- 
berg, Germany, F.R.). pp J9/1 of Structural mechanics in reactor 
technology. Vol. J, Pt. b. Jaeger, T.A.; Boley, B.A. (eds.). Amster- 
dam, Netheriands; North-Holland (1977). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 


1105 R of equipment to aircraft impact. Wolf, J.P.; 
Bucher, K.M.; Skrikerud, P.E. (Electro-Watt Engineering Services 
Ltd., Zurich (Switzerland)). pp J9/5 1-12 of Structural mechanics in 
reactor technology. Vol. J, Pt. b. Jaeger, T.A.; Boley, B.A. (eds.). 
Amsterdam, Netherlands; North-Holland (1977). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

The loading case of an aircraft crashing onto certain safety- 
relevant buildings of a nuclear-power plant has recently become, in 
certain countries, as important as that of the safe-shutdown earth- 
quake. Although its probability of occurrence is substantially smaller 
than that of the SSE, the analysis is justified as an aircraft can also be 
regarded as representative of other shock loading cases. For the 
purpose of design it is convenient to distinguish between the re- 
sponse of the actual structure and that of the equipment. The former, 
which consists of global stress resultants and of local effects such as 
spalling, scabbing, penetration and perforation of the concrete of the 
structure, is quite well understood and is not examined in this paper. 
The latter, caused by propagating shock waves, has, rather surpris- 
ingly, received little attention, although, for earthquake excitation, 
the analysis of equipment is routinely performed. The high accelera- 
tions experienced by the equipment are calculated and the corre- 
sponding floor-response spectra show that the airplane crash is 
dominant in the high-frequency range, when compared to the effect 
of earthquakes. As the aircraft impacts on a small area of the 
structure only, and the corresponding function of the load versus 
time exhibits a substantial content of high frequency, the modelling 
of the structure has to be rather detailed. Several thousand dynamic 
degrees of freedom in a finite-element idealization result, when 
analyzing e.g. a typical reactor auxiliary building, the familiar 
lumped-beam models used successfully for earthquake analysis can 
obviously not be chosen. 


1106 Collapse of chimney with impact on reactor building. Wolf, 
J.P.; Skrikerud, P.E. (Electro-Watt Engineering Services Ltd., 
Zurich (Switzerland)). pp J9/9 1-13 of Structural mechanics in 
reactor technology. Vol. J, Pt. b. Jaeger, T.A.; Boley, B.A. (eds.). 
Amsterdam, Netherlands; North-Holland (1977). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

As the chimney does not belong to the higher-safety-class 
structures of a nuclear power plant, it is normally not designed for 
such extreme loading conditions as the safe-shutdown earthquake 
and the aircraft impact. Nevertheless, the behaviour of the chimney 
for these loads has to be investigated, as a possible collapse onto 
adjacent safety-relevant structures (reactor building, reactor auxil- 
iary building, fuel-handling building) may significantly influence the 
design of these structures and of the equipment in them. The loading 
cases which might cause a collapse are outlined. The mathematical 
models used to calculate the highly physically and geometrically 
non-linear behaviour are described. The resulting response of the 
structures subjected to impact is determined and compared to that 
caused by other external extreme loading conditions. The safe- 
shutdown earthquake is represented by an artificially generated time 
history which fits a specified design-response spectrum. For prelimi- 
nary calculations the response for simple sine wave excitation is 
determined. The ground acceleration at which collapse first occurs 
is calculated for different soil parameters and dimeuasions of the 
chimney. As an additional loading case, the direct impact of an 
aircraft or its freely flying debris on the chimney is investigated 
approximately. For different locations of impact, the impulse causing 
collapse is established. Under normal circumstances, debris such as 
engines can hardly lead to a collapse of the entire chimney. Overall 
consideration of the balance of energy and of impulse as well as 
detailed solutions of the resulting differential equations of motion are 
performed. 
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1107 Local behaviour of reinforced concrete walls under hard 
missile impact. Berriaud, C. (CEA Centre d'Etudes Nucleaires de 
Saclay, 91 - Gif-sur-Yvette (France). t. des Etudes Mecaniques 
et Thermiques); Sokolovsky, A. (CEA Centre d'Etudes Nucleaires 
de Saclay, 91 - Gif-sur-Yvette (France). Dept. de Surete Nucleaire); 
Gueraud, R.; Dulac, J. (Electricite de France, 92 - Courbevoie. 
Service Etudes et Projets Thermiques et Nucleaires); Labrot, R. 
(CESTA, Service Experimentation, Le Barp, Belin-Beliet, France). 
pp J7/9 of Structural mechanics in reactor technology. Vol. J, Pt. b. 
Jaeger, T.A.; Boley, B.A. (eds.). Amsterdam, Netherlands; North- 
Holland (1977). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 


1108 Inelastic response of metallic impact limiters. Biffle, J.H.; 
Sagartz, M.J.; Weingarten, L.I. (Sandia Labs., Albuquerque, NM 
(USA)). pp J6/10 1-12 of Structural mechanics in reactor technol- 
ogy. Vol. J, Pt. b. Jaeger, T.A.; Boley, B.A. (eds.). Amsterdam, 
Netherlands; North-Holland (1977). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

Energy mitigators on some light water reactor (LWR) spent 
fuel shipping casks and conceptual designs for liquid metal fast 
breeder reactor (LMFBR) spent fuel shipping casks rely on the 
inelastic behaviour of metallic plate-like structures. A program was 
undertaken to investigate the response of mitigators to hypothetical 
shipping accidents with parallel experimental and theoretical studies. 
The theoretical studies consist of performing large deformation three 
dimensional transient dynamic analysis on several metal fin designs 
and correlating the results with the experimental results. The newly 
developed computer program WULFF was used. Testing of scale 
model fin specimens was performed at SLA’s drop table facility. The 
test specimens are mounted on a force transducer and this assembly 
is bolted to the stationary bottom table. Extra weights are added to 
the drop table so that the total energy at impact is sufficient to cause 
large plastic deformation in the specimens. Accelerometers mounted 
on the drop table and the data from the force transducer are used to 
compute the energy absorbed during the test. Also framing camera 
coverage was used to observe the specimen deformation as it devel- 
ops. The results of the theoretical analysis and experimental program 
can be used by designers responsible for impact limiters on spent fuel 
shipping casks. Without data to design impact limiters the integrity 
of the cask under accident conditions can be questionable. 


1109 Theoretical and experimental study of the crash of a model 
of an irradiated fuel container. Fradin, J. (CEA Centre d'Etudes 
Nucleaires de Fontenay-aux-Roses, 92 (France)); Labrot, R. (CEA 
Centre d'Etudes Scientifiques et Techniques d’Aquitaine, 33 - Le 
Barp (France)); Goldstein, S. (CEA Centre d’Etudes Nucleaires de 
Saclay, 91 - Gif-sur-Yvette (France). Dept. des Etudes Mecaniques 
et Thermiques). pp J6/8 1-10 of Structural mechanics in reactor 
technology. Vol. J, Pt. b. Jaeger, T.A.; Boley, B.A. (eds.). Amster- 
dam, Netherlands; North-Holland (1977). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

During handling of the container within the reactor contain- 
ment, its shock absorber casing is removed and it is possible that 
after an accidental crash a loss of protection or tightness may occur. 
Three crash tests with 1/5 scale models weighing 800 kg each have 
been performed at the Centre d'Etudes Scientifique et Techniques 
d’Aquitaine (CEA, Bordeaux). The models were cylindrical and 
composed of an internal steel vessel surrounded successively by lead, 
plaster compound and and external steel vessel. A rigid internal load 
simulated the fuel. The numerical calculations have been run with 
the PASTEL code of the CEASEMT system of structural mechan- 
ics programs. The main difficulties came from the modeling of the 
structure where several contact non-linearities existed; mainly, the 
slipping of the lead protection on the internal vessel and the fact that 
the internal load was just laid on the bottom of the internal vessel. 


1110 Fuel element transport container - calculation of the ef- 
fects of a drop into the storage pool. Heeschen, U. (Kraftwerk Union 
A.G., Erlangen (Germany, F.R.)). pp J6/9 1-11 of Structural me- 
chanics in reactor a. Vol. J, Pt. b. Jaeger, T.A.; Boley, 
B.A. (eds.). Amsterdam, Netherlands; North-Holland (1977). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

In the course of the licensing procedure for nuclear power 
Stations, all accidents, either possible or only theoretically imagin- 
able, must be analysed in advance and proof supplied that they can 
be controlled. For this purpose, the effects of a postulated drop of 
the fuel element transport container into the storage pool were 
computed. The storage pool is a thick walled, water filled, concrete 
cylinder which is located directly beside the fuel element storage 
pool proper. Between both pools there is a gap through which the 
fuel elements can be transported below water. As the characteristics, 
measures or weights of transport containers have not yet been 
figured out in detail, so the imposed task could only be carried out in 
the course of a study. Together with the container the ~all material 
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behaviour and height of fall were varied. The main task of the 
calculation was to find out the pressure wave which comes from the 
impact of the container on the water surface and which continues at 
the speed of sound in the water, is reflected on the bottom and 
comes back again. 


1111 Full-scale tornado-missile impact tests. Stephenson, A.E. 
(Sandia Labs., Tonopah, NV (USA)); Sliter, G.E. (Electric Power 
Research Inst., Palo Alto, CA (USA)). pp J10/1 1-12 of Structural 
mechanics in reactor technology. Vol. J, Pt. b. Jaeger, T.A.; Boley, 
B.A. (eds.). Amsterdam, Netherlands; North-Holland (1977). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

This paper describes a test program in which reinforced 
concrete panels were impacted by poles, pipes and rods propelled by 
a rocket sled. The objective was to generate full-scale data for use in 
designing nuclear facilities against postulated impacts from tornado- 
borne debris. Of particular interest was the determination of impact 
velocities below which reinforced concrete walls are invulnerable to 
backface scabbing. The panels had thickness typical of nuclear 
power balance-of-plant walls and roofs and were constructed to 
current minimum standards. Test missiles and velocities included 
representing current design standards. The four missile types tested 
were: 1500-pounds 35-foot-long utility pole; 8-pound 1-inch reinforc- 
ing bar; 78-pound 3-inch pipe; 743-pound 12-inch pipe. The test 
panels were 12, 18, and 24 inches thick with 15-foot-square unsup- 
ported spans. Desired impact velocities were attained by a rocket- 
propelled sled which pushed the missile along a 130-foot, wide- 
flange beam aimed at the center of the panel between reinforceing 
bars. The sled and rockets were stopped by a bumper at the end of 
the launcher rail leaving the missile in free flight to the test panel. 
Test velocities ranged from 92 to 435 fps, branching current design 
velocities. Measured penetration depths and scabbing thresholds 
were compared with those calculated with traditional impact design 
formulae. Only a modified NDRC formula gave results in reasonable 
agreement with the test data. 


1112 Thermoelastic stress analysis of reactor secondary contain- 
ment. Baczynski, Z.F.; Ignaczak, J. (Polska Akademia Nauk, 
Warsaw). pp J4/8 1-10 of Structural mechanics in reactor technol- 
ogy. Vol. J, Pt. a. Jaeger, T.A.; Boley, B.A. (eds.). Amsterdam, 
Netherlands; North-Holland (1977). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

The authors present an analytical solution to steady-state 
axisymmetric thermal stress problem for a reactor secondary con- 
tainment having shell shape and consisting of spherical and cylindri- 
cal parts. The stresses in tle shell are produced by given tempera- 
tures (technological or postaccidental and atmospheric) applied at 
the internal and external surfaces of the containment. The problem is 
solved using the classical theory of thin shells obeying the Kirch- 
hoff-Love hypothesis, and assuming the linear variation of tempera- 
ture along the thickness of the shell. The closed form solution 
enables a comprehensive discussion of the problem to be given; 
however, due to the approximate theory the solution should be 
viewed as a first step in solving the thermal stress problem in a real 
nuclear reactor containment. 


1113 Swedish underground containment studies - state of art. 
Lindbo, T. (Statens Vattenfallsverk, Byggnadsteknik, Vaermekraft- 
sektionen, S-16287 Vaellingby, Sweden). pp J2/1 1-16 of Structural 
mechanics in reactor technology. Vol. J, Pt. a. Jaeger, T.A.; Boley, 
B.A. (eds.). Amsterdam, Netherlands; North-Holland (1977). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

Since May 1973 studies of underground siting for nuclear 
power plants have been going on in Sweden. War protection being 
the primary aim in accordance with the instructions the first contain- 
ment study has lead to siting in rock or in a pit. Rock siting gives 
better war protection than pit siting and also has less effect on the 
landscape, the cost being about equal. The second study was aimed 
at surveying the advantages and disadvantages of a rock sited 1000 
MW BWR nuclear power plant from a reactor safety standpoint, 
compared to a plant above ground. Based on the instructions and 
considerations within the study group, the following criteria for the 
plant design have been established: (1) The plant should be designed 
to give protection against external acts of war with conventional 
weapons. (2) The plant should have a safety level equal to that of an 
above ground plant. It should fulfil the demands set by the authori- 
ties for above ground plants with respect to normal operation and 
accidents. No accidents that can be dealt with above ground may be 
permitted to result in more serious consequences, nor may they have 
a higher probability in a plant sited in rock. (3) The design of the 
plant should moreover utilize the possbilities of improving the safety 
afforded by rock siting. The criterion about war protection leads to 
siting in rock or pit, as shown in a previous CDL study. The study 
group has concentrated its work on rock siting. 
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1114 Response of an offshore nuclear reactor building to simu- 
lated tornadic forces. Arockiasamy, M.; Reddy, D.V.; Cheema, P-.S. 
(Memorial Univ. of Newfoundland, St. John’s (Canada)). pp J2/8 1- 
17 of Structural mechanics in reactor technology. Vol. J, Pt. a. 
Jaeger, T.A.; Boley, B.A. (eds.). Amsterdam, Netherlands; North- 
Holland (1977). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

This paper describes the dynamic response to simulated torna- 
dic forces of a nuclear reactor building mounted on a floating 
platform, moored within a protective breakwater. The time-histories 
of wind forces are simulated considering the size and layout of the 
floating nuclear plant (FNP) at several different heights. Due to the 
strong up-draft and steep pressure gradient at the core of the 
tornady, the inertial force, usually negligible in winds caused by 
large scale storms, plays a dominant role in the conversion of wind 
speed to wind force. Serious underestimation of the wind forces 
would result if this inertial effect is not considered. The structure 
considered is a floating platform with the reactor containment shell 
mounted on it. The eigenvalues and eigenvectors are determined for 
the platform-building assembly (assumed elastically supported) 
moored in a basin formed by a rubble mound breakwater. 


1115 Complex study on the reliability assessment of the contain- 
ment of a PWR. I. Magnitude and probability of internal load behav- 
iour. Augustin, W.; Kafka, P. (Gesellschaft fuer Reaktorsicherheit 
m.b.H. (GRS), Garching (Germany, F.R.)). pp J1/10 1-12 of Struc- 
tural mechanics in reactor technology. Vol. J, Pt. a. Jaeger, T.A.; 
Boley, B.A. (eds.). Amsterdam, Netherlands; North-Holland (1977). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

For evaluation of the reliability of the safety enclosure in the 
case of accidents the time-dependent loads by internal pressure and 
temperature on the spheric steel containment and the correspondent 
probabilities had to be calculated. Of the spectrum of possible 
accidents, e.g. large LOCA which leads to a maximum pressure of 
approximately 4.7 bar, working of all safety systems presumed, small 
LOCA or rupture of a primary steam pipe, only those have been 
selected which result in a considerable increase of internal pressure 
in the safety containment. Technical data and accident event se- 
quences describing the system analysed were taken from the PWR 
Biblis B, which at this time is typical for the PWR-line construction 
in the FRG. The computer code ZOCO VI was used to calculate 
pressure buildup for the different event sequences. The probability of 
certain event sequences leading to an accident has been calculated 
by multiplication of probabilities P; X P2 X Ps X P,. The values have 
been determined by fault tree analysis of the different systems. 


1116 Comparison of calculated and experimental values in a full 
pressure containment after a loss-of-coolant accident. Baier, G. (Ge- 
sellschaft fuer Reaktorsicherheit m.b.H. (GRS), Koein (Germany, 
F.R.)). pp J1/8 1-12 of Structural mechanics in reactor technology. 
Vol. J, Pt. a. Jaeger, T.A.; Boley, B.A. (eds.). Amsterdam, Nether- 
lands; North-Holland (1977). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

The object of the investigations was the verification of given 
computer programs, explaining the thermohydraulic process in full 
pressure containments by the knowledge gained experimentally in 
design and review of pressure water reactors. In this paper a 
possibility for improvement of the existing computer programs is 
shown, in this case the IRS-program PREGA .- as seen from the 
point of view of a licencing assessment organisation. Calculations 
with the improved program PREGA-4 showed that by extending 
the nine-compartments-model to twenty compartments a distinctive- 
ly better conformity of theory and experiment could be achieved. 


1117 Simulation of dynamic pressure differences in full-pressure 
containments after a loss-of-coolant accident, comparison between 
theoretical and experimental results. Mansfeld, G. (Gesellschaft fuer 
Reaktorsicherheit m.b.H. (GRS), Garching (Germany, F.R.)). pp 
J1/9 1-11 of Structural mechanics in reactor technology. Vol. J, Pt. 
a. Jaeger, T.A.; Boley, B.A. (eds.). Amsterdam, Netherlands; North- 
Holland (1977). (In German) 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

Since June 1974, integral large-scale experiments have been 
carried out under original conditions in a scale-model containment, 
simulating loss-of-coolant accidents (LOCA) in a subdivided full- 
pressure containment. The main objective of the experiments is the 
verification of the computer codes used up to now for the design of 
containment structures. These are built to prevent the release of 
radioactive materials into the environment of a power reactor in case 
of LOCA. In this case the containment system may be subject to a 
very strong fluid dynamic transient. This in turn causes the genera- 
tion of pressure differentials during the pressurization process result- 
ing finally in a rapid rise of the total pressure due to the release of 
the whole primary energy. For the first time the Battelle-experi- 
ments have given the possibility to compare theoretical and experi- 
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mental results for a subdivided full-pressure containment after a 
LOCA. 


1118 Design of nozzles in reactor containments. Ramm, E. 
(Stuttgart Univ. (TH) (Germany, = = )). pp J5/3 1-10 of Structural 
mechanics in reactor technology. V . a. Jaeger, T.A.; Boley, 
B.A. (eds.). Amsterdam, Netherlands: North: Holtess (1977). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

Cylindrical nozzles in pressurized spherical steel reactor con- 
tainments are usually designed on the basis of different pressure 
vessel codes. Hoop and bending stresses at the junction of both shells 
may be reduced by locally increasing the thickness of the cylinder 
and/or the sphere. Using a thin shell idealization the bending solu- 
tion usually overestimates the real stress state at the joint. In this 
paper different elastic analyses are performed on protruding radial 
cylindrical nozzles in a PWR containment with a diameter of 56 m 
and an effective thickness of 2.9 cm. Two studies are discussed in 
detail. In a first analysis a thin shell representation of the structure is 
used. Geometry and stiffness of both structural elements are varied. 
In the second study the joint zone of a nozzle in a pad-reinforced 
pressure vessel is idealized as a thick structure. A three-dimensional 
finite element analysis is carried out producing a more realistic stress 
representation of the intersection. The results of both studies allow 
an improved and more economic design of cylindrical nozzles in 
spherical reactor containments. 


1119 Advanced stress analysis of PWR containments in the 
region of nozzles. Schauer, G. (Technischer Ueberwachungs-Verein 
Stuttgart e.V. (Germany, F.R.)). pp J5/5 1-6 of Structural mechanics 
in reactor technology. Vol. J, Pt. a. Jaeger, T.A.; Boley, B.A. (eds.). 
Amsterdam, Netherlands; North-Holland (1977). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

As an example of the stress analysis of a nozzle in a PWR 
steel containment, an advanced stress analysis of a personnel lock is 
presented. Contrary to the calculations by means of numerical shell 
programs usual till now, this advanced stress analysis was executed 
with the finite-element-method. Because of their theory, the shell 
programs compute mathematically exact results, but at the intersec- 
tion of two shells the notch stresses cannot be analyzed well. A 
further disadvantage must be seen in the fact that there is a great 
distance between the real critical region near the intersection line 
and the calculation point, which lies on the neutral axis of the shell. 
The study shows that the results obtained to date which are based on 
the shell theory and calculate stresses at a fictitious intersection line 
can be improved and that there is a possibility to get stress values 
adjacent to the real intersection line. 


1120 Preliminary design of a containment to withstand core melt 
for a 1,100 MWe LWR system. Stevenson, J.D. (J.D. Stevenson, 
Consultants - Division of A.G. McKee and Company, 6200 Oak 
Tree Boulevard, Cleveland, Ohio 44131, U.S.A.). pp J1/1 of Struc- 
tural mechanics in reactor technology. Vol. J, Pt. a. Jaeger, T.A.; 
Boley, B.A. (eds.). Amsterdam, Netherlands; North-Holland (1977). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 


1121 Existing methodologies in the design and analysis of off- 
shore floating nuclear power plants. Thangam Babu, P.V.; Reddy, 
D.V. (Memorial Univ. of Newfoundland, St. John’s (Canada)). pp 
J2/5 1-19 of Structural mechanics in reactor technology. Vol. J, Pt. 
a. Jaeger, T.A.; Boley, B.A. (eds.). Amsterdam, Netherlands; North- 
Holland (1977). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

The paper presents a comprehensive state-of-the-art on the 
design and analysis of Floating Nuclear Power Plants (FNPs). The 
recent accelerated growth of the offshore oil industry has consider- 
ably increased the confidence in the offshore FNP concept, in view 
of the vast potential for the transposition of available technology. 
The main advantages of FNPs are: (1) unlimited supply of the 
cooling water, (2) isolation of thermal, noise and radioactive pollu- 
tion, (3) elimination of the need for large areas of unoccupied lands 
usually required for safety precaution, and (4) financial savings by 
using standardised design and production line approach. 


1122 Frequency analysis of FNP platforms using a high preci- 
sion thick plate bending element. Thangam Babu, P.V.; Reddy, D.V. 
(Memorial Univ. of Newfoundland, St. John’s (Canada)). pp J2/7 1- 
12 of Structural mechanics in reactor technology. Vol. J, Pt. a. 
Jaeger, T.A.; Boley, B.A. (eds.). Amsterdam, Netherlands; North- 
Holland (1977). 

F.om 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

A fully conforming triangular thick orthotropic plate bending 
element on an elastic foundation is developed for the frequency 
analysis of Floating Nuclear Power Plant (FNP) Platforms. The 
floating platform is modelled as an equivalent thick orthotropic plate 
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and the supporting water medium is replaced by a system of linear 
springs. The mooring connections to the breakwater are also idea- 
lised by linear springs representing the strut stiffnesses. The hydro- 
dynamic effects of the supporting water medium represented by 
added mass and damping have a significant effect on the response of 
the platform. As a first approximation, the added mass is determined 
as the mass of the water displaced by the platform and distributed to 
all the nodal points. The mounted structures are replaced by lumped 
masses at the nodes. The calculated frequencies of the platform yield 
reasonable results. As an improvement, the added mass can be 
calculated using two-dimensional plane-strain fluid finite element 
modelling (vertical plane) of the sea water in the artificial basin. 


1123 Special criteria developed for the design and analysis of 
floating nuclear plant containment structures. Tsai, J.C.; Orr, R.S. 
(Offshore Power Systems, Jacksonville, FL (USA)). pp J2/6 1-10 of 
Structural mechanics in reactor technology. Vol. J, Pt. a. Jaeger, 
T.A.; Boley, B.A. (eds.). Amsterdam, Netherlands; North-Holland 
(1977). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

Offshore Power Systems (OPS) is designing and manufactur- 
ing standardized Floating Nuclear Plants (FNP). The plant utilizes 
an ice-condenser and dual containment system with a free-standing 
steel shell welded to the upper deck of the steel platform. The 
pressure retaining portion of the platform upper deck in the contain- 
ment area is designated as the containment baseplate. Certain unique 
loadings and configurations dictate the development of special crite- 
ria for the design and analysis of containment and other safety 
related structures. Three topics of these special criteria are presented 
herein. 


1124 Complex study on the reliability assessment of the contain- 
ment of a PWR. II. Probabilistic approach to describe the behaviour of 
materials. Zech, B.; Wittmann, F.H. (Technische Univ. Muenchen 
(Germany, F.R.)). pp J1/11 1-14 of Structural mechanics in reactor 
technology. Vol. J, Pt. a. Jaeger, T.A.; Boley, B.A. (eds.). Amster- 
dam, Netherlands; North-Holland (1977). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

It is well known that the response of any material depends 
strongly on the type of loading. Recently a comprehensive statistical 
analysis of steel properties as determined by the material testing 
laboratories of the German Federal Railways between 1949 and 1971 
has been published. The coefficient of variation is found to be in the 
range of 3 to 8%, depending on shape and composition of the 
specimen. Within this range the probability of failure is extremely 
sensitive on a variation of this parameter. A statistical analysis of 
tests carried out with special steel used for a reactor containment is 
presented. The coefficient of variation is in the same range as 
mentioned above. At elevated temperatures an increased coefficient 
of variation is observed. In all cases where the rate of loading is 
comparatively high, increased mean values for both tensile strength 
and yield stress have to be introduced in a realistic risk analysis. 
Corresponding values are presented and discussed. In comparison 
with steel the concrete strength has a significantly higher variability. 
Under quasi-static loading conditions a large amount of experimental 
data is available from the literature. A preliminary analysis of 
published test data indicates that the coefficient of variation de- 
creases as the rate of loading increases. 


1125 Containment of the Creys-Malville plant. Noel, H.; Four- 
est, B.; Journet, J.; Lallement, J. (Compagnie d’Ingenierie pour les 
Reacteurs au Sodium (CIRNA), Centre d'Etudes Nucleaires de 
Saclay, 91 - Gif-sur-Yvette (France)). pp J1/4 of Structural mechan- 
ics in reactor technology. Vol. J, Pt. a. Jaeger, T.A.; Boley, B.A. 
(eds.). Amsterdam, Netherlands; North-Holland (1977). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 


1126 U.S. regulatory requirements for blast effects from acci- 
dental explosions. O’Brien, J.A. (Nuclear Regulatory Commission, 
Washington, DC (USA)). pp J10/7 1-6 of Structural mechanics in 
reactor technology. Vol. J, Pt. b. Jaeger, T.A.; Boley, B.A. (eds.). 
Amsterdam, Netherlands; North-Holland (1977). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

This paper is limited to accidental explosions external to 
nuclear power plants. Procedures for deciding if the risk of damage 
due to an accidental explosion is sufficiently high to warrent detailed 
study and methods for assessing structural capability when detailed 
study is needed are described. In the United States, accidental 
explosions are excluded from the design basis for nuclear power 
plants if the likelihood of occurrence is less than 10°’ per year. 
Accidents which produce blast overpressures less than 1.0 psi are 
also excluded from the design basis. Regulatory judgment is that, 
because nuclear power plants must be designed for certain pre- 
scribed extreme environmental conditions such as tornadoes and 
earthquakes, and abnormal load occurrences such as the loss of 
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coolant accident, U.S. nuclear power plants have an inherent 
strength to resist blast overpressures of at least 1.0 psi. Effects of 
accidental explosions include blast generated overpressure, wind, 
missiles and ground shock. Dynamic drag pressure due to wind will 
ordinarily be negligibly small when compared to overpressure at 
accident conditons having probabilities greater than 10~’ per year. 


1127 Effectiveness of engineered system : a formulation. Krish- 
namurthi, S.R. (Bhabha Atomic Research Centre, Bombay (India). 
Reactor Analysis and Studies Section). pp 70-82 of Nuclear reactor 
instrumentation. Vol. 2, Sect. 3. Bombay; Department of Atomic 
Energy (1977). 

From Symposium on nuclear reactor instrumentation; 
Bombay, India (20 Dec 1976). 

The nuclear power plant is an engineered system consisting of 
a reactor core and a number of external subsystems. An attempt has 
been made to formulate the effectiveness of this system using the 
stable variable approach. 


1128 Safety analysis of RAPS-1 reactor protective system. 
Babar, A.K. (Bhabha Atomic Research Centre, Bombay (India)); 
Gore, A.R. (Department of Atomic Energy, Bombay (India). Power 
Projects Engineering Div.). pp 45-53 of Nuclear reactor instrumenta- 
tion. Vol. 2, Sect. 3. Bombay; Department of Atomic Energy (1977). 

From Symposium on nuclear reactor instrumentation; 
Bombay, India (20 Dec 1976). 

The important aspects of the safety analysis of the Rajasthan- 
1 reactor protective system have been discussed using the fault tree 
method. A brief discription of the protective system is given. 


1129 Evaluation of reliability of FBTR safety system. Sangod- 
kar, D.B.; Muralikrishna, G. (Reactor Research Centre, Kalpakkam 
(India)). pp 1-5 of Nuclear reactor instrumentation. Vol. 2, Sect. 3. 
Bombay; Department of Atomic Energy (1977). 

From Symposium on nuclear reactor instrumentation; 
Bombay, India (20 Dec 1976). 

Reliability and spurious scram frequency, and their depen- 
dence on various parameters such as hardware MTHF, logic con- 
figuration, failure rate of actuating system etc. have been evaluated 
for safety system of the FBTR at Kalpakkam, India. The calculations 
show that the safety system meets the stringent requirements. 
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REFER ALSO TO CITATION(S) 693 


COMPRESSED GAS 


1130 (PNL—3118) Incremental cost analysis of advanced con- 
cept CAES systems. Knutsen, C.A. (Battelle Pacific Northwest 
Labs., Richland, WA (USA)). Sep 1979. Contract EY-76-C-06-1830. 
72p. Dep. NTIS, PC A04/MF AOl. 

The costs of compressed air energy storage (CAES) systems 
using thermal energy storage (TES) are compared to the costs of 
CAES systems without TES and simple cycle gas turbine systems. 
Comparisons are made in terms of the system energy costs levelized 
over the operating life of the systems. These are in 1985 price levels 
which is the assumed first year of operation for the systems. 


PUMPED HYDRO 


1131 (ANL/EES-TM—60) Underground pumped hydroelectric 
storage (UPHS). Midyear program report. Blomquist, C.A.; Frigo, 
A.A.; Tam, S.W. (Argonne National Lab., IL (USA)). Apr 1979. 
Contract W-31-109-ENG-38. 42p. Dep. NTIS, PC A03/MF AOI. 

The midyear program report on underground pumped hydro- 
electric storage (UPHS) delineates program management and sup- 
port elements through milestones, work proposal and authorization 
chart tasks, and activities for FY79 and 80. The section on subcon- 
tractors and their assigned tasks details the operating characteristcs 
of single- and double-stage, reversible, Franccis-type pump turbines. 
System studies are discussed in terms of machinery costs, plant sizes, 
and pump-turbine efficiencies, and results and conclusions are pre- 
sented. In general, the utilization of advanced turbomachinery seems 
to be justified for UPHS plants. 


1132 (DOE/TIC—10255) Turbomachinery considerations for 
Underground Pumped Hydroelectric Storage plants (UPHS). Tam, 
S.W.; Frigo, A.A.; Blomquist, C.A. (Argonne National Lab., IL 
(USA)). 1979. Contract W-31-109-ENG-38. 15p. Dep. NTIS, PC 
A02/MF AOl1. 
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UPHS plant costs for plants equipped with advanced revers- 
ible pumped turbines has been considered. Equipments used include 
single and two-stage reversible pump/turbines with operating heads 
from 500 to 1500 m. The effects of machinery costs, operating heads, 
plant configurations and sizes has been taken into account. The 
results indicate that the use of advanced machinery seems to push 
the UPHS plant cost minimum if it exists to beyond 1500 m. The 
employment of advanced reversible pump/tubines seems to be eco- 
nomically attractive. It turns out that the problems of pump/tubines 
seems to be economically attractive. It turns out that the pump/ 
turbine efficiencies and the so-called charge/discharge ratio are very 
important design parameters for UPHS applications. The interactive 
effects have been analyzed. The results show that under certain 

conditions a pump/turbine option with higher charge discharge ratio 
: a of somewhat lower operating efficiency may be 
esirable 


FLYWHEELS 


1133 (SAND—79-1151) Mechanical energy storage technology 
development. Annual report, FY78 through spring 1979. Woods, R.O. 
(Sandia Labs., Albuquerque, NM (USA)). Sep 1979. Contract EY- 
76-C-04-0789. 31p. Dep. NTIS, PC A03/MF AO1. 

The document is the final annual report describing efforts by 
Sandia Laboratories to evolve components for flywheel energy 
storage systems. All work performed during the reporting period is 
discussed, both in-house and outside contract. This program closes at 
the end of FY79. 


1134 (UCRL—52794) DOE/STOR bibliography for flywheel 
energy systems, 1978. Mallon, B. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). Aug 1979. Contract W-7405- 
ENG-48. 444p. Dep. NTIS, PC A19/MF AOI. 

The bibliography on flywheel energy-storage systems con- 
tains 754 selected references to the world literature through Decem- 
ber 1978. It includes citations that describe flywheel designs, proper- 
ties, and materials and the actual and contemplated applications of 
flywheels in vehicles, utilities, aircraft, and spacecraft. In the first 
section of the bibliography, the citations are selectively grouped 
according to the subjects mentioned above and organized by author 
and by date. The second section is an alphabetical index of authors. 
The third section contains a listing of keyphrases organized by 
subject matter. The last section provides an alphabetical listing of 
authors and keyphrases. 


THERMAL 


REFER ALSO TO CITATION(S) 439, 466, 468, 469, 470, 473, 474, 
532, 539, 570, 571, 572, 573, 574, 575, 576, 578, 579, 580, 581, 582, 
583, 584, 585, 586, 588, 589, 590, 591, 592, 594, 595, 596, 597, 598, 
599, 600, 601, 602, 603, 604, 1217, 1218, 1231, 1232, 1233, 1244, 1323 


1135 (ANL/CES/TE—79-3) Low temperature thermal-energy 
storage. Segaser, C.S.; Christian, J.E. (Qak Ridge National Lab., TN 
(USA)). Mar 1979. Contract W-31-109-ENG-38;W-7405-ENG-26. 
86p. ~~ NTIS, PC A05/MF A0O1. 

is report evaluates currently available techniques and esti- 
mated costs of low temperature thermal energy storage (TES) 
devices applicable to Integrated Community Energy Systems 
(ICES) installations serving communities ranging in size from ap- 
proximately 3000 (characterized by an electrical load requirement of 
2 MWe) to about 100,000 population (characterized by an electrical 
load requirement of 100 MWe). Thermal energy in the form of either 
hotness or coldness can be stored in a variety of media as sensible 
heat by virtue of a change in temperature of the material, or as latent 
heat of fusion in which the material changes from the liquid phase to 
the solid phase at essentially a constant temperature. Both types of 
material are considered for TES in ICES applications. 


1136 (CONF-790328—P1, pp 183-192) Annual thermal energy 
storage in ground-water aquifers. Schaetzle, W.J.; Brett, C.E.; 
Grubbs, D.M. (Univ. of Alabama, University). 1979. 

From Solar energy storage options workshop; San Antonio, 
TX, USA (18 Mar 1979). 

One possibility for a reduction in energy consumption is the 
annual storage of thermal energy. Heat rejected for cooling in the 
summer can be stored and used for heating. The heat sink created by 
heat pump heating in the winter can be stored and used for cooling 
in the summer. Solar energy can be collected the year round and 
used during limited periods. Man-made storage, of the capacity 
required, is uneconomical for most systems. A system for thermal 
storage which is provided naturally by nature and has a sufficiently 
large capacity to be used on an annual basis is presented. The system 
cost is limited to a pair of wells, 4 system, and water 
distribution system. The net water use from the aquifer is zero, since 
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water injected into the aquifer equals water ejected from the aquifer. 
This system can be applied in approximately 60% of the land area in 
the continental United States. thermal storage system consists of 
two wells drilled into the same aquifer. As water is injected into one 
‘well, water is withdrawn at the same rate from the second well. 
During the process a water front moves out from the first well. A 
temperature front moves out from the same well at a much lower 
velocity, normally less than a factor of five. When the pumping 
sequence is reversed, the thermal energy is recovered. The porosity 
of the aquifer acts as a pebble bed heat exchanger with extremely 
small pebbles. As a result the temperature wave moves through the 
aquifer as a step function and is recovered as a step function, with 
minimum energy degradation. In general, the aquifer provides large, 
long-term thermal energy storage on an economical basis. Nature is 
allowed to provide the system. 


1137 (DOE/NASA/0012—79/2) Conceptual design of thermal 

energy storage systems for near-term electric utility Final 
penn. § Hall, E.W.; Hausz, W.; Anand, R.; LaMarche, N.; Oplinger, 
J.; Katzer, M. (General Electric Co., Cleveland, OH (USA)). Jul 
1979. Contract EC-77-A-31-1034. 252p. (NASA-CR—159577; EPRI- 
RP—1082-1). Dep. NTIS, PC A12/MF AO1. 

A detailed evaluation is made of TES through a careful 
screening, analysis, conceptual design, and evaluation to determine if 
it can meet the peak power needs of electric utilities for near-term 
applications. Primary emphasis is on electric utilities developing new 
plants, planned and designed to incorporate the TES. The new 
plants considered are conventional coal and nuclear fueled, which 
represent the large majority of expected electric utility capacity 
additions between now and AD 2000. As nuclear plants, only light 
water reactors are considered; as coal-fired plants, only conventional 
types with flue gas desulfurization when high-sulfur coal is to be 
burned are considered. All plants employ a steam-driven turbogener- 
ator for conversion to electricity and a fired boiler or nuclear reactor 
as a steam supply. 


1138 (SAND—78-2282) Numerical simulation of dual-media 
thermal energy storage Gross, R.J.; Hickox, C.E.; Hackett, 
C.E. (Sandia Labs., Albuquerque, NM (USA)). Aug 1979. Contract 
EY-76-C-04-0789. 32p. Dep. NTIS, PC A03/MF AO1. 

A finite-difference, predictor-corrector, numerical technique 
originated by MacCormack is used to solve for fluid and solid 
temperature distributions in one dimensional flow through a finite 
length packed bed. The method allows for temperature dependent 
properties, time varying inlet conditions and nonuniform initial con- 
ditions. Computed results agree with the classical Schumann model 
to within 1% in simulations which exhibit thermal gradients as large 
as 310°C/m. Additional examples illustrate the attractive character- 
istics of the method, namely its accuracy, flexibility, ease of imple- 
mentation, and computational efficiency. 


CHEMICAL 
REFER ALSO TO CITATION(S) 475, 476, 578, 603 


1139 (ANL/EES-TM—61) Analytical modeling of a hydride 
heat exchanger. Horowitz, J.S. (Argonne National Lab., IL (USA)). 
Sep 1979. Contract W-31-109-ENG-38. 40p. Dep. NTIS, PC A03/ 
MF AOl. 

In order to obtain some of the parametric features of the 
problem of conduction in a hydride bed, a computer program was 
developed. For simplicity a one-dimensional slab with constant 
temperature boundary conditions was considered. The phase change 
corresponding to the adsorption/desorption of hydrogen was mod- 
eled as a sharp increase in specific heat at the phase change tempera- 
ture. All other thermal properties were assumed to be constant with 
temperature. The computer program was used to solve a number of 
cases with the results put into dimensionless form. The results of 
these runs, and the conclusions to be drawn are discussed. 


1140 (SAND—79-8049) Physical properties of NH,Cl 3NHs. 
Nissen, D.A. (Sandia Labs., Livermore, CA (USA)). Aug 1979. 
Contract EY-76-C-04-0789. 16p. Dep. NTIS, PC A02/MF AOI. 

The physical properties (viscosity, surface tension, and densi- 
ty) of NH,Cl 3NHs were measured over the temperature range 14 to 
26°C and at the equilibrium NHs vapor pressure, ~ 5 atm, using a 
recently fabricated linear oscillation viscometer. Over this tempera- 
ture range the viscosity varied from ~ 4 to ~ 6 cP and the density 
varied from 0.935 to 0.939 g/cm® the surface tension at 24°C was 28 
dyne/cm. The melting point of NH;Cl 3NHs was found to be 5.1 +- 
0.1°C. 


BATTERIES 


REFER ALSO TO CITATION(S) 579 
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DESIGN AND DEVELOPMENT 
REFER ALSO TO CITATION(S) 393 


1141 (ANL—79-22) Chemical Engineering Division research 
highlights, 1978. (Argonne National Lab., IL (USA)). Jun 1979. 


Contract W-31-109-ENG-38. 223p. Dep. NTIS, PC A10/MF AO1. 
Lo abstracts were prepared for 9 of the included sec- 
(MOW) 


tions. 


1142 (ANL—79-22, pp 16-44) Lithium/metal sulfide batteries. 
Jun 1979. 

In Chemical Engineering Division research highlights, 1978. 

The lithium/metal sulfide battery program at ANL is con- 
cerned with the development of high-performance, electrically re- 
chargeable batteries for electric-vehicle propulsion and for station- 
ary energy-storage devices. The battery cells that are currently 
under development consist of a lithium-aluminum or lithium-silicon 
negative electrode, an FeS or FeS: positive electrode, a separator to 
provide electrical isolation of the electrodes, and molten LiCl-KCl 
electrolyte. The melting point of the electrolyte requires a battery 
operating temperature in the range of about 400 to 500°C. Multiplate 
cells, which have two or more positive electrodes and facing nega- 
tive electrodes, have recently been developed. — of multiplate 
cells has shown that they can achieve higher specific energy and 
specific power than the bicells. The lithium/metal sulfide cell can be 
assembled in a charged, uncharged, or partially charged state. A 
contract for the development, design, and fabrication of a 40-kWh 
battery, designated Mark IA, was initiated; this battery is scheduled 
for an in-vehicle test in early to mid-1979. The Mark IA battery will 
consist of multiplate Li-Al/FeS cells, and will be tested primarily to 
evaluate the technical feasibility of the lithium/metal sulfide system 
for use in electric vehicles. A major objective of the program at 
ANL is to transfer the technology to interested commercial organi- 
zations as it is developed. The research and development work at 
ANL includes cell and battery testing, post-test examinations of 
cells, cell and battery engineering development, materials develop- 
ment and testing, cell chemistry studies, and commercialization 
studies. A small effort on alternative cell systems using abundant, 
low-cost materials while maintaining needed performance levels has 
been focused on the use of calcium alloys as the negative electrode 
material. 9 figures, 7 tables. (RWR) 


1143 (ANL—79-22, pp 45-59) Office for Electrochemical Proj- 
ect Management (OEPM). Jun 1979. 

In Chemical Engineering Division research highlights, 1978. 

The principal activities of OEPM are management of re- 
search, development, and demonstration programs on near-term, 
ambient-temperature batteries for electric vehicles; operation of the 
National Battery Test Laboratory, in which batteries developed in 
DOE programs undergo performance verification and qualification 
testing; research studies in support of electric-vehicle battery devel- 
opment; program planning related to energy conservation in indus- 
trial electrolytic processes; and research studies on the battery 
requirements for photovoltaic systems. These five activities are 
discussed at some length. 5 figures, 2 tables. 


PERFORMANCE AND TESTING 


1144 Migrational polarization in high current density molten 
salt battery and fuel cell analogs. Braunstein, J.; Vallet, C.E. (Oak 
—— Natl Lab, Tenn). J. Electrochem. Soc.; 126: No. 6, 960-965(Jun 
1979). 

Application of the diffusion-migration equation to batteries 
and fuel cells with mixed molten salt electrolytes indicates the 
likelihood of composition gradients of magnitude dependent on 
current density, electrode separation, initial electrolyte composition, 
interdiffusion coefficient, transference number, and electrode reac- 
tion. These gradients can progress to phase separation, to 
chronopotentiometric transition, or to the establishment of a steady 
State. 


MATERIALS, COMPONENTS, AND AUXILIARIES 
REFER ALSO TO CITATION(S) 1363, 1478, 1524, 2188 


1145 (CONF-781228—3) Lithium-metal sulfide and sodium- 
sulfur batteries for solar energy storage. Sammells, A.F. (Institute of 
Gas Technology, Chicago, IL (USA)). 19 Dec 1978. Contract EC- 
77-C-02-4235. 12p. Dep. NTIS, PC A02/MF AOI. 

From Reliability of materials for solar energy workshop; 
Denver, CO, USA (18 Dec 1978). 

The need for low-cost advanced batteries for solar energy 
storage is discussed, and the characteristics of the title batteries are 
described. The emphasis of the paper is on the status of materials 
problems associated with these batteries, including electrodes, cur- 
RW a seals, and interelectrode spacing means. 2 tables. 

) 
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(COO—4356-2) Electrochemical investigations of novel 
electrode materials. Progress report, 1 August 1978-31 July 1979. 
Worrell, W.L. (Pennsylvania Univ., Philadelphia (USA)). Apr 1979. 
Contract EG-77-S-02-4356. 7p. Dep. NTIS, PC A02/MF AOl. 
Electrochemical investigations of the compositional variation 
of the chemical potential and chemical diffusivity of lithium in Li/ 
sub x/TaS2 and Li/sub x/TiS: were completed. The experimental 
results were used to increase understanding of the chemical bonding 
and transport mechanisms of lithium in the layered-structured inter- 
calated disulfides. The major emphasis during the year was to 
expand earlier investigations of the co-intercalated disulfides: Li/sub 
x/Nao isTaS2 and Li/sub x/Nao isTiS2. Open-circuit voltage data 
clearly indicate that these co-intercalated compounds offer exciting 
possibilities as high-energy-density cathodes in lithium batteries. 2 
figures. 


ENERGY MANAGEMENT AND POLICY 


ENERGY ANALYSIS AND MODELING 


REFER ALSO TO CITATION(S) 677, 1154, 1169, 1182, 1194, 1202, 
1257, 1261, 1262, 1263, 1270, 1274 


1147 (BNL—26138) Validation issues: a view from the trenches. 
Marcuse, W.; Pilati, D.; Sparrow, T. (Brookhaven National Lab., 
Upton, NY (USA); Purdue Univ., Lafayette, IN (USA)). 1979. 
Contract EY-76-C-02-0016. 19p. (CONF-790158—1). Dep. NTIS, 
PC A02/MF AOl. 

From DOE/NBS workshop on validation and assessment of 
energy models; Gaithersburg, MD, USA (10 Jan 1979). 

Most papers on model evaluation or assessment dealing with 
verification and validation discuss means and mechanisms by which 
outside parties can perform peer review to provide verification and 
establish the validity of models. Little attention is paid to activities 
performed by the user-modeling team itself to improve the ability of 
the model to provide information useful in the decision-making 
process, and to provide confidence that the information is meaning- 
ful. This paper presents a number of case histories describing the 
authors’ experience with this type of model improvement activity, 
called internal validation. They have been convinced that internal 
validation schemes should be incorporated in the project description 
and that they be used in part to answer questions of formulation. 
They further recommend that modelers incorporate sufficient fund- 
ing in their project plans to carry out this function. 


1148 (BNL—26398) Low-cost general energy/analytic informa- 
tion system. Reisman, A.W.; Allentuck, J. (Brookhaven National 
Lab., Upton, NY (USA)). 1979. Contract EY-76-C-02-0016. 7p. 
(CONF-791009—6). Dep. NTIS, PC A02/MF AOl1. 

From International conference on energy use management; 
Los Angeles, CA, USA (22 Oct 1979). 

Energy planning is frequently complicated by the fact that 
many countries should not be viewed as single entities, but rather as 
assemblies of regions. Sub-national regional differences arise from 
variations in terrain and climate, and demographic and historical 
patterns as well as combinations of these and other factors. Planners 
must consider sub-national regional needs and opportunities in for- 
mulating national energy plans. Data required to inform energy 
planning process are extensive. They should cover a wide range of 
demographic, technological, and economic elements in sufficient 
regional detail. In addition, many of these data are likely to vary 
over time. The structure and data requirements for a low-cost 
energy/analytic information system having a regional capability is 
outlined. In the first section, the kinds of planning decisions that 
require energy-information-system support is examined; and in the 
following section the information content of an energy information 
system is summarized and its basic analytic capabilities are described. 


1149 (CONF-790852—2) Market penetration of new energy 
systems estimated by econometric and stochastic methodology. Teotia, 
A.P.S.; Lee, C.; Kennedy, A.S. (Argonne National Lab., IL (USA)). 
1979. Contract W-31-109-ENG-38. 15p. Dep. NTIS, PC A02/MF 
AOl. 

From IGT symposium on energy modeling II: the interface 
between model builder and decision maker; Colorado Springs, CO, 
USA (13 Aug 1979). 

A methodology was developed to evaluate the market poten- 
tial of new energy technologies and systems in today’s fast changing 
US economic and energy environment. An econometric and stochas- 
tic model approach is used to analyze the technical, economic, and 
market factors influencing the possible market penetration of new 
energy systems. The market model methodology includes four 
phases: Phase I - Segment the new technology/end-use market; 
Phase II - Estimate the technical market; Phase III - Estimate the 
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economic market; and Phase IV - Estimate the market penetration. 
The market penetration of new Integrated Community Energy Sys- 
tems (ICES) was estimated by this methodology. To illustrate the 
methodology, highlights of the ICES application are included in this 
paper. 


1150 (HCP/I—1321-01/1) Executive summary of Volume 1 of 
the Project Independence Evaluation System (PIES). Description of 
the system. (Logistics Management Inst., Washington, DC (USA)). 
Oct 1978. Sip. NTIS, PC A04/MF AOI. 

The PIES is a national energy forecasting system used to 
provide baseline forecasts of energy prices, supplies, demand, and 
conversion activities. It is also an analytical tool that can be used to 
examine the potential impact of changes in Federal policies by the 
specification of alternate scen: . The report provides an overview 
which describes the main features of the PIES; a discussion of the 
regional representation within the system; descriptions of the major 
supply and conversion submodels; a description of available docu- 
mentation; and appendices tHat describe the modeling of refineries 
and utilities in detail. (MCW) 


1151 (JUEL— 1561) Energy expenditure for the construction 
and operation of selected power supply technologies. Wagner, H.J. 
(Kernforschungsanlage Juelich G.m.b.H. (Germany, F.R.). Pro- 
— pe Systemforschung und Technologische Entwicklung; 
echnische Hochschule Aachen (Germany, F.R.)). Dec 1978. 157p. 
(In German). Dep. NTIS (US Sales Only), PC A0O8/MF AOI. 
From an energy viewpoint, introducing a new technology for 
energy supply seems reasonable only if its energy economy can be 
uaranteed, i.e., if primary energy can be saved compared to the 
installation of already existing supply systems. To evaluate the 
comparative energy economy of different systems, net energy analy- 
sis is used as a method: instruments embrace energy input-output- 
methods as well as process-chain-analysis. These instruments allow 
the calculation of the primary energy requirements for — 
goods, including all intermediate energy expences arising from prior 
— of goods and services. Evaluating energy characteristics 
or central energy supply technologies (nuclear power stations, 
district heating) and decentralized technologies (solar energy for 
thermal uses, electric heat pump) shows that the energy return on 
investment time is guaranted for single systems and for an enforced 
market penetration program. 


1152 (INKA-Conf—79-065(1-7)(9-15)) Workshop on energy 
models for the Federal Republic of Germany. (Technische Univ. 
Berlin (Germany, F.R.). Fachbereich Informatik). 1979. 27p. (In 
German and English). (CONF-790385—(Absts.)). Dep. NTIS (US 
Sales Only), PC A03/MF AO1. 

From 2. workshop on energy models for the Federal Repub- 
lic of Germany; Julich, F.R. Germany (1 Mar 1979). 

This packet consists of abstracts, summaries, or short commu- 
nications only from the fourteen workshop presentations. Titles and 
lead authors are: Models of Assessment in Case of Multiple Goals 
and/or Insecurity, Roeck, H.; Evolution of Economic Systems and 
Their Macroscopic Stabilities (a Model), Haefele, W.; The IEA 
Systems Analysis Strategy Project, Rath-Nagel, S.; Energy Model- 
ing Forum (Past, Present, and Future), Sweeney, J.L.; The Energy 
Demand Model of ISP, Bauerschmidt, R.; EC Energy Model for the 
FRG, Mischke, H.; Optimizing Simulation (an Instrument for Long- 
Term Planning), Schwefel, H.P.; JES - Juelich Energy Model 
System (an Instrument For the Analysis of the Development Poten- 
tial of the West German Power Industry), Schmitz, K.; A Short- 
Term Demand Analysis for Energy Products Using Input/Output 
Tables for the FRG, Hasenkamp, G.; The Institutes’ Joint Prognosis 
(Character and Value), Schmitt, D.; International Energy Supplies 
and Demands (a Long-Term Perspective), Manne, A.S.; Models for 
Energy Demand and Consumption on a Worldwide Scale, Haefele, 
W.; Theory and Reality of Energy Models, Voss, A.; and The Role 
of Energy Prognoses in Energy Policy Decisions, Geberth, M. 


ECONOMICS AND SOCIOLOGY 
REFER ALSO TO CITATION(S) 1149, 1159, 1183, 1204, 1221, 1248 


1153 (DOE/PE—0013) Creating jobs through energy policy: a 
guide to resources for decision makers. (Department of Energy, 
Washington, DC (USA). Office of Policy and Evaluation). Jul 1979. 
269p. Dep. NTIS, PC Al2/MF AOI1. 

This handbook can provide policy decision makers with helps 
to evaluate energy alternatives in terms of their employment poten- 
tial. It is designed to provide members of local, state, or national 
organizations with: a working understanding of basic economic 
concepts and analytical methods that can be used to estimate the 
employment effects of energy choices; a general framework for 
determining how much information on employment effects is rele- 
vant for the particular policy issue and the size of the economy in 
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question; and detailed references for where the information is availa- 
ble and at what costs. 


1154 ay Hag E | Simulation of the system ‘energy-environ- 
ment-industry’. An econometric model for the labour market 


designed 
of Baden-Wuerttemberg. Ruehle, G. (Stuttgart Univ. (TH) = 
ysteme). Oct 
y), PC A04/MF 


many, F.R.). Inst. fuer Kernenergetik und Energi 
1978. 55p. (In German). Dep. NTIS (US Sales 
AOl. 


A labour market model of Baden-Wuerttemberg is set up by 
means of econometric methods and data ranging from 1960 to 1974 
respectively 1976. This model takes demographic and economic 
factors into account. To a limited extent it is suitable to assess 
measures being relevant to the economic policy, and their influence 
on the job situation. The so-called reference case presents a limited 
forecast up to the year 2000, assuming a probable development of 
exogenous variables. Alternative calculations with modified exoge- 
nous variables, expressing measures undertaken, use the reference 
case as a basis for comparison. Thus a population growth with a 
migration balance of minus 15,000 p.a. will reduce the supply of 
employees by 225,000 persons in the year 1990 as compared to the 
reference case. Contrary to this, a higher economic growth of 0.5% 
in the average of the years 1975 to 1990 will lead to a situation of 
overemplo it. To reduce the increase in wages to 6% p.a. instead 
of 6.7% will mean 126,000 more jobs in the year 1990. 


1155 (UCRL—15075) Runzheimer plan of living cost standards. 
McDonough, W.J. (Runzheimer and Co., Inc., Rochester, WI 
(USA). Living Cost Div.). 31 Aug 1979. Contract 'W-7405-ENG-48. 
105p. Dep. NTIS, PC A06/MF AO1. 

Tabulated data on living costs for a family of 4 with an annual 
income of $40,000 are presented for nine US urban areas. Living 
costs for taxation-transportation-housing are separated from all other 
costs. These data serve as a guide for the determining fair salary 
— to employees who are asked to permanently relocate. 
(LCL) 


1156 (UCRL—15086) Societal change and California's energy 
futures: the limitations of economic analysis. Harman, W. (SRI Inter- 
national, Menlo Park, CA (USA)). 1979. Contract W-7405-ENG-48. 
58p. Dep. NTIS, PC A04/MF AO1. 

This report explores the limitations of economic/technical 
analysis in comparing policy options for social intervention and 
discusses some aspects of a more holistic approach. The discussion is 
focused on the example of distributed energy systems in California. 
The report begins with a discussion of the importance of individual 
values, attitudes, and lifestyle preferences to the social decision of a 
preferred energy system. For California to move significantly 
toward energy demand reduction and shift to renewable sources is 
technically and economically quite feasible, but requires major cul- 
tural and institutional shifts. In Part 1 changes in the energy system 
as one component of overall societal change are examined. The 
nature of changes in individual motivational systems, social interests 
and attitudes, and society's incentive systems that would support a 
movement to distributed energy systems (as well as some incentives 
that would resist such a change) are outlined. Part 2 complements 
this analysis by examining the indications that a relatively rapid 
social change may be occurring which would be consistent with 
much greater societal incentives for distributed and renewable 
energy systems as well as drastically increased conservation. Finally, 
based on the holistic approach advocated in this report, the key 
issues for policymaking and potential intervations regarding a shift to 
distributed energy systems and reduced energy demand are dis- 
cussed. 


ENVIRONMENT, HEALTH, AND SAFETY 


REFER ALSO TO CITATION(S) 370, 1173, 1183, 1251, 1764, 1765, 
1775 


NATURAL RESOURCES 
REFER ALSO TO CITATION(S) 26, 1184, 1185, 1793 


1157 Conservation of materials. Oxford, England; Harwell 
(1974). 343p. (CONF-7403102—). Harwell, Oxfordshire, 
From Conservation of materials; Oxford, UK (26 Mar 1974). 
Fifteen papers were presented at the meeti A separate 
abstract was prepared for each of 11 papers. The remaining 4 papers 
were not in scope for the data base. (LCL) 


1158 Aluminum: present trends and a glance at the 1980s. 
Munera, G.E. (Howmet Alum Corp, Dover, NJ). Light Met. Age; 37: 
No. 3-4, 6, 8, 10, 12(Apr 1979). 
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Demand growth is slowing. There are fewer new needs to be 
satisfied by aluminum products. Installed capacity will be growing at 
3% a year between 1973 and 1981, and probably 5.6% a year from 
1982 to 1985. Existing smelters have —— of energy supply; 
most of the capacity coming onstream between 1981 and 1985 will 
be located overseas, principally in ro pit countries. Net imports 
which today represents 7% of the total U.S. supply, may go up to 
between 12% and 15% by 1985. 


1159 Monopoly and the rate of extraction of exhaustible re- 
sources: Note. Lewis, T.R. (Univ. of Arizona, Tucson); Matthews, 
S.A.; Burness, H.S. Contract EX-76-G-03-1305. Am. Econ. Rev.; 69: 
No. 1, 227-230(Mar 1979). 

Joseph Stiglitz has demonstrated (Am. Econ. Rev.; 66: 655- 
661(Sep 1976)) a set of familiar conditions under which a monopoly- 
owned nonreplenishable resource will tend to be exhausted at a 
slower rate than is socially optimal. This supports earlier views on 
the subject expressed by Harold Hotelling and Robert Solow. Stig- 
litz shows under the natural first-approximation assumptions of sta- 
tionary, iso-elastic demand and zero extraction costs, that monopolis- 
tic and socially optimal (competitive) extraction rates are identical. If 
demand elasticity increases with time or constant unit production 
costs are positive but possibly decrease with time, he shows that 
competitive extraction rates exceed monopolistic rates for at least an 
initial period of time. In this note, realistic, alternative extensions to 
the iso-elastic, zero cost analysis which tend to bias monopolistic 
extraction rates in the opposite direction are presented, i.e., towards 
excessive resource use. The first modification allows for costs that 
do not vary with extraction rate. Occurring in the form of leasing 
fees, capital costs, and maintenance fees, these quasi-fixed costs are 
incurred only during periods of production and often constitute a 
substantial portion of operating expenses. The second extension 
involves demand elasticities varying with consumption instead of 
time. Particularly considered is a stationary demandschedule with 
elasticity increasing in consumption. In general, competitive owner- 
ship of the resource will also result in socially non-optimal produc- 
tion when fixed operation costs exist. (MCW) 


1160 Report of the Governor's Task Force Committee on Water: 
water, the energy crisis, and the energy problem in New Mexico. Santa 
Fe, NM; Energy Resources Administration (5 Apr 1975). 98p. Ex- 
ecutive Office of the Governor, Energy Resources Administration, 
Santa Fe, NM. 

The report determines and analyzes the effects of energy 
production on the water resources of New Mexico in light of recent 
acquisitions of extensive water and coal rights by energy-related 
businesses and the long-term interest in the state concerned with coal 
gasification, coal-fired steam electric generation, geothermal, nucle- 
ar, and solar sources of energy. Socioeconomic considerations in- 
cluded: just compensation to present users for water rights appropri- 
ated for energy production; scenario for optimal utilization of both 
coal and water resources; adequate energy supply for residents; and 
water supplies to boom towns. Alternate uses for water resources are 
considered for expansion of non-polluting industry; of agriculture; of 
aquatic recreational areas; of urban growth; and of petrochemical 
industry. (PCS) 


1161 American view of problems of materials conservation. Bal- 
lard, D.W. (Sandia Labs., Albuquerque, NM). pp 15-62 of Conserva- 
tion of materials. Oxford, England; Harwell (1974). 

From Conservation of materials; Oxford, UK (26 Mar 1974). 

For the first time in its 200 year history, the USA is faced 
with major materials shortages during peace-time. While energy 
fuels shortages get most of the publicity, the fuels shortage is only 
part of a much larger materials scarcity problem involving industrial 
materials, water, and foodstuffs. Only two courses are open: increase 
supplies and/or reduce demand by conservation. The jatter choice 
will not be an easy one for the USA public or government since we 
have historically followed a policy of growth in all areas of our 
society, including materials consumption. An intensive 3 year analy- 
sis of materials problems was recently completed by the National 
Commission on Materials Policy (NCMP) and its conclusions and 
recommendations provide much of the content of this paper. The 
positive contribution which all engineering and scientific personnel 
can make to conserve critical materials or maximize the effectiveness 
of their utilization are discussed. Examples are given of recommend- 
ed conservation techniques which could be used during the design, 
fabrication, application, and recovery phases of product usage. Seri- 
ous gaps in our knowledge of materials sciences which could en- 
hance conservation methods are emphasized with appropriate rec- 
ommendations for private industry and governmental actions. 


RESEARCH, DEVELOPMENT, 
DEMONSTRATION, AND 
COMMERCIALIZATION 


REFER ALSO TO CITATION(S) 366, 1265, 1649, 1650 


ERA VOL. 5, NO. 1 


1162 (FE—2468-55) Basic research in advanced 

technology. Workshop held in College Station, TX, 6 Febru- 
ary 1979, (Engineering Societies Commission on Energy, Inc., Wash- 
ington, DC (USA)). Aug 1979. Contract EF-77-C-01-2468. 33p. Dep. 
NTIS, PC A03/MF AOl1. 

The detailed workshop recommends specific fundamental en- 
or research within advanced industrial technology that re- 
ates to national energy objectives. Advanced industrial technology 
is divided into the areas of design, manufacturing processes, sensors 
and measurement techniques, and tribology. Experts from industry, 
government laboratories, and academia participated in the work- 
shop. The results have been published in two reports. This report 
contains the recommendations for basic research needed in the areas 
of design, manufacturing, sensors and measurement techniques, and 
tribology. The other report contains the technical papers developed 
within the workshop. 


1163 (PAD—79-69) Assessing the output of Federal commer- 
cially directed R and D. (General Accounting Office, Washington, 
DC (USA)). 27 Aug 1979. 47p. General Accounting Office, 441 G 
St., NW, Washington, DC. 

An approach for assessing Federally financed commercially 
directed research and development spending output - a research and 
development activity that has the greatest potential for output mea- 
surements useful for improved resource allocation decisions - is 
described. The conceptual problems and availabie methods of ob- 
taining consistent and comparable measures needed to improve 
allocation decisions are addressed. Specifically, the report concen- 
trates on DOE's solar photovoltaic program to illustrate how the 
framework for analysis suggested here can be used to develop useful 
information for the analysis of research and development spending. 


NUCLEAR ENERGY 


REFER ALSO TO CITATION(S) 230, 234, 317, 739, 741, 827, 829, 
833, 1775, 2297 


1164 (EMD—79-29) Cleaning up commingled uranium mill tail- 
ings: is Federal assistance necessary. (General Accounting Office, 
Washington, DC (USA)). 5 Feb 1979. 29p. General Accounting 
Office, 441 G St., NW, Washington, DC. 

GAO was asked to determine whether Federal assistance 
should be given to operating mill owners that have processed 
uranium for sale to both government and industry and, thus, generat- 
ed residual radioactive wastes. The wastes generated for both gov- 
ernment and commercial use are called commingled uranium mill 
tailings. GAO recommends that the Congress provide assistance to 
active mill owners to share in the cost of cleaning up that portion of 
the tailings which were produced under Federal contract. Further, 
GAO believes that the Congress should also consider having the 
Federal government assist those mills who acted in good faith in 
meeting all legal requirements pertaining to controlling the mill 
tailings that were generated for commercial purposes and for which 
the Federal government is now requiring retroactive remedial 
action. At the same time, the Congress should make sure that this 
action establishes no precedent for the Federal government assuming 
the financial responsibility of cleaning up other non-Federal nuclear 
facilities and wastes, including those rail tailings generated after the 
date when the Federal government notified industry that the failings 
should be controlled. 


1165 Supply assurance in the nuclear fuel cycle. Neff, T.L.; 
Jacoby, H.D. (Massachusetts Inst. of Tech., Cambridge). Annu. Rev. 
Energy; 4: 259-311(1979). 

Nuclear fuel assurance, in the face of world and political 
uncertainties, is interrelated with nuclear ome «A development 
plans and international safeguards considerations. This has led some 
countries to accelerate their commitments to nuclear commercializa- 
tion faster than necessary and has made non-proliferation policies 
harder to enforce. Fuel assurance is described on a national basis in 
three time scales: short-term, or resilience to supply interruptions; 
mid-term, or contract conditions in which governments make com- 
mitments to purchase or deliver; and long-term, or resource adequa- 
cy. A review of former assurance problems and current trends in the 
enrichment and uranium markets indicates that supplier concentra- 
tion is no longer the major problem so much as non-proliferation 
actions. The present state of unstable equilibrium is expected to 
move in the direction of less fuel-supply assurance for countries 
rg hy small market or not subscribing to non-proliferation crite- 
ria. e authors, while generally optimistic that the fuel-supply 
system will function, express concern that policies for fuel stockpiles 
and the condition of uranium markets need improvement. 21 refer- 
ences. 


1166 Nuclear fuel problem and fusion-fission hybrid reactors. 
Golovin, I.N.; Kolbasov, B.N.; Orlov, V.V.; Pistunovich, V.I.; Sha- 
talov, G.E. (Gosudarstvennyj Komitet po Ispol'zovaniyu Atomnoj 
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Ehnergii SSSR, Moscow. Inst. Atomnoj Ehnergii). pp 419-438 of 
Fusion reactor design concepts. Vienna; International Atomic 
Energy Agency (1978). 

From IAEA conference and workshop on fusion reactor 
design; Madison, WI, USA (12 Oct 1977). 

Various means of meeting the fuel requirements of the nuclear 
power industry are considered. Possible ways of solving this prob- 
lem with the aid of fusion-fission hybrid reactors are put forward 
and the characteristics of hybrid reactors are presented. 


TRANSPORT AND STORAGE 


REFER ALSO TO CITATION(S) 1134, 1137, 1195 


WASTE HEAT UTILIZATION 


REFER ALSO TO CITATION(S) 120, 429, 430, 431, 432, 11335, 
1212, 1280 


1167 (ANL/CNSV-TM—15) Institutional total energy case 
studies. Wulfinghoff, D. (Argonne National Lab., IL (USA)). Jul 
1979. Contract W-31-109-ENG-38. 5lp. Dep. NTIS, PC A04/MF 
AOl. 

Profiles of three total energy systems in institutional settings 
are provided in this report. The plants are those of Franciscan 
Hospital, a 384-bed facility in Rock Island, Illinois; Franklin Founda- 
tion Hospital, a 100-bed hospital in Franklin, Louisiana; and the 
North American Air Defense Command Cheyenne Mountain Com- 
plex, a military installation near Colorado Springs, Colorado. The 
case studies include descriptions of plant components and configura- 
tions, operation and maintenance procedures, reliability, relation- 
ships to public utilities, staffing, economic efficiency, and factors 
contributing to success. 


1168 Coal-fired district heating - the National Coal Board's 
contribution. Build. Serv. Eng.; 46: No. 3, A11,A13(Jun 1978). 

Brief details are given of two coal-fired district heating 
schemes. 


1169 (NP—23907) District energy system analysis (DESA): 
user's manual. Verma, V. (Public Works Canada, Ottawa, Ontario). 
1978. 227p. Dep. NTIS, PC Al1/MF AO1. 

This manual is the second of a series of three relating to 
DESA. The others are the Analytical Manual and the Programmer's 
Manual. This manual enables the user of the DESA computer model 
to collect required data, prepare these in a specified format, and 
execute the computer programs. It should be noted that DESA is 
intended for the analysis of distict energy systems at the feasibility 
stage and is not intended to replace engineering design. It is expected 
that the user will provide all cost and engineering information even 
though some alternative data (called default data) are available in the 
model. The default data should be used only when the user does not 
have a better choice and even then he must examine the default 
values being used and assess their validity in his specific case. 


CONSERVATION 


REFER ALSO TO CITATION(S) 1220, 1221, 1222, 1238, 1245, 
1246, 1249, 1252, 1258, 1269, 1274 


1170 (DOE/CS—0033/2) Industrial Energy-Efficiency-Im- 
provement Program: annual report support document. (Department of 
Energy, Washington, DC (USA). Div. of Industrial Conservation). 
Jun 1978. 248p. Dep. NTIS, PC All/MF AO1. 

Title III, Part D of the Environmental Policy and Conserva- 
tion Act (EPCA) addresses industrial energy conservation. This part 
of the Act requires DOE to establish a program to promote in- 
creased energy efficiency by American industry. With respect to the 
various sections of Part D of the EPCA, Section 371 contains 
definitions, including those of energy efficiency and major energy- 
consuming industry, both of which are basic to the industrial energy- 
conservation program as described in this report. Section 372 re- 
quires the establishment of the program. The specific requirements 
of the program established under the authority of the EPCA are 
defined in Sections 373 through 376. One of the provisions of 
Section 375 is that there shall be prepared, for submission to the 
Congress and to the President, an annual report on the industrial 
energy efficiency program established under Section 372 summariz- 
ing progress made toward the achievement of the energy efficiency 
improvement through the first half of 1977, using 1972 as the base 
year, as well as the establishment of the various elements of the 
rogram. 


ENERGY MANAGEMENT AND POLICY 129 


1171 (DOE/TIC—10236) Wisconsin State Energy Conserva- 
tion Plan. (Wisconsin Dept. of Administration, Madison (USA). 
Office of State Planning and Energy). 31 Dec 1978. 109p. Dep. 
NTIS, PC A06/MF AOI. 

The Federal Energy Policy and Conservation Act requires 
that a State Energy Conservation Plan contain programs capable of 
reducing projected 1980 state energy consumption by 5%. 
Wisconsin's 1979 plan and plan supplement are estimated to reduce 
1980 energy consumption by 141.11 x 10°* Btu. The total energy 
savings represent a 9.3% reduction from the DOE's new estimate of 
1521.25 x 10’? Btu for 1980 Wisconsin energy consumption. Details 
of the 1979 Wisconsin Energy Conservation Plan (base and supple- 
ment) and program descriptions are included for the following: 
residential sector, government activities, commercial and industrial 
sectors, electric and gas utilities, transportation sector, educational 
activities, and alternative energy (solar energy and biomass conver- 
sion). 


1172 Transportation and telec tions: the energy impli- 
cations. Friedman, K.M. (Dept. of Energy, Washington, DC); Ober- 
mann, R.M. Annu. Rev. Energy; 4: 123-145(1979). 

Telecc ications technology could reduce the energy 
demand for transportation by substituting telephone conversation for 
travel and by improving transportation efficiency. Developments in 
telecc ations are reviewed in terms of their social impact and 
public acceptance as a substiiute for personal contact. Examples of 
substitution scenarios are outlined and the impact for total transpor- 
tation energy demand is indicated. The interrelationship of telecom- 
munications and transportation should enter into energy policy plan- 
ning. Government intervention in the form of incentives could 
encourage more substitution. This could include deregulation as a 
way to improve productivity. Careful study of the psychological 
implications could help to transfer a personal sense of power from 
private automobile use to telephone use. 45 references. 











SUPPLY, DEMAND, AND FORECASTING 


REFER ALSO TO CITATION(S) 726, 1148, 1158, 1194, 1196, 1201, 
1215, 1246, 1256, 1262, 1268, 1793 


1173 (BNL—26512) Energy-environmental issues in the North- 
east: a view of future developments. Meier, P.M. (Brookhaven Na- 
tional Lab., Upton, NY (USA)). 8 Jun 1979. Contract EY-76-C-02- 
0016. 23p. (CONF-7906130—1). Dep. NTIS, PC A02/MF AOI. 

From Conference on energy and environment; Garden City, 
NY, USA (8 Jun 1979). 

The notion that energy/environmental conflicts will constrain 
the attainment of national energy policy goals is one that is quite 
fashionable, especially in industry circles. Moreover, when one 
presently compares current national/regional scenarios produced by 
the Department of Energy, with projections and expectations of the 
regions and states themselves, significant differences occur, differ- 
ences that are often attributed to inadequate attention being given by 
federal energy planners to local constraints. But since a large number 
of such local constrsints tend to be of an environmental nature, the 
conclusion that environmental constraints prevent attanment of na- 
tional goals is often -ery easy, although quite simplistic. This paper 
presents one view of the nature of such conflicts, particularly as they 
apply to the Northeast. A fairly broad set of issues was examined to 
illustrate the complexity of the problem, and to dispel some widely 
held views that are patently false. The conclusion is that the energy 
future of the Northeast must be viewed with continued pessimism, 
and that the lack of political consensus that has hampered rational 
policy is, in large part, a reflection of the lack of scientific knowl- 
edge, and the lack of data on even the current situation. Moreover, 
this is compounded by the frequent mismatch between the geograph- 
ical area affected by a particular policy or energy project and the 
jurisdiction of the institutional framework available for resolution of 
issues. 28 notes. 


1174 (COO—5076-1) New England Energy Congress: progress 
report - a descriptive summary. (New England Energy Congress, 
Somerville, MA (USA)). Sep 1978. Contract EP-78-S-02-5076. 63p. 
Dep. NTIS, PC A04/MF AOl1. 

New England's dependence on oil (about 80%) is posing a 
double threat to the region and its economic prosperity, as oil 
dependency means extreme supply vulnerability and substantially 
higher prices than the national average. The New England Energy 
Congress, sponsored by the New England Congressional Caucus and 
Tufts Univ., represents the concerted effort of a highly diverse 
group of New Englanders to address these problems. The work of 
the six committees of the Congress is reviewed in this report. The 
committees are the Supply Committee, Energy Demand Committee, 
Energy Conservation Committee, Regulatory and Institutional Proc- 
esses Committee, Economic Development through Alternative 
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Sources of Energy Committee, and Energy Economics and Financ- 
ing Committee. (MCW) 


1175 (COO—S5076-2) New England Energy Congress: prelimi- 

nary report for public review. (New England Energy Congress, 
Sonera MA (USA)). Nov 1978. Contract EP-78-S-02-5076. 
307p. Dep. NTIS, PC A1l4/MF AOl1. 

The New England Energy Congress represents the concerted 
effort of a group of New Englanders to address the energy problem 
of the area. New England is dependent on oil, with fully 80% of its 
energy requirements derived from this single source. Detailed re- 
ports are presented by the Supply Committee (fossil fuels, nuclear, 
and alternative sources); the Committee on Economic Development 
Through Alternative Sources of Energy (defining the state of the art 
and future directions of the technologies applicable to renewable 
energy resources, specifically, biomass, direct solar, and wind/hy- 
droelectric/tidal/wave energy; identifying, and formulating policies 
to reduce the institutional impediments and adverse environmental 
impacts of developing these resources; and evaluationg the relation- 
ship between renewable energy systems and regional economic 
development); Energy Demand Committee; Energy Conservation 
Committee; Regulatory and Institutional Processes Committee; and 
Energy Economics and Financing Committee. 


1176 (COO—5076-3) New England Energy Congress: a blue- 
print for energy action. Final report. (New England Energy Con- 
gress, Somerville, MA (USA)). May 1979. Contract EP-78-S-02- 
5076. 486p. Dep. NTIS, PC A21/MF AOl1. 

The New England Energy Congress consists of six commit- 
tees, with members from each of the six New England states. Since 
May 1978, the Congress has been working to frame and substantiate 
energy action recommendations. Committee jurisdictions include 
New England Energy Supply, Economic Development through 
Alternative Sources of Energy, New England Energy Demand, 
Energy Conservation, Regulatory and Institutional Processes, and 
Energy Economics and Financing. The findings and recommenda- 
tions that have resulted from their work are summarized. (MCW) 


1177 (COO—5076-4) New England Energy Congress: a blue- 
print for energy action. Executive summary and recommendations. 
Final report. (New England Energy Congress, Somerville, MA 
(USA)). May 1979. Contract EP-78-S-02-5076. 86p. Dep. NTIS, PC 
A05S/MF AOl1. 

The task of the New England Congress deals with reducing 
the region’s dependence on foreign oil and its cost disadvantage 
compared to the rest of the country. The work of the Congress is 
summarized. Recommendations address the demand side of the 
energy equation and then analysis and recommendations address 
supply options. Reports from the following committees are included: 
New England Energy Supply; Alternatives; Economic Development 
Through Alternative Sources of Energy; New England Energy 
Demand; Conservation; Demand Transportation; Energy Conserva- 
tion; Residential Energy Package; Regulatory and Institutional Proc- 
esses; and Energy Economics and Financing. 


1178 (DOE/TIC—10201(Vol.1)) Phase I. Integrated communi- 
ty energy plan for Riverside, California. Final report. (Battelle Colum- 
bus Labs., OH (USA)). Jan 1979. Contract W-7405-ENG-92. 272p. 
Dep. NTIS, PC A13/MF AOI1. 

In July 1977, the US Department of Energy awarded a Phase 
I contract to Battelle-Columbus Laboratories to assist the City of 
Riverside, California in developing an integrated community energy 
plan. The total research appropriation was $326,000. The primary 
objective was to develop an integrated community energy plan for 
Riverside. The basic subobjectives of Phase I were to: perform a 
general energy audit of the City, develop demand profiles, and 
prepare projections of total energy demand to the year 2000; select 
one or more energy strategies combining conservation and alterna- 
tive energy s' upply options which will fulfill requirements of decreas- 
ing the use of natural gas and/or oil, increase energy stability, and 
reduce locally generated air pollution; present the final results in a 
written report; and evolve a methodology and policy for working 
with local, county, regional, state and federal institutions on integrat- 
ed energy/environmental problems. 


1179 (DOE/TIC—10201(Vol.3)) Phase I. Integrated communi- 
ty energy plan for Riverside, California. Final report. (Battelle Colum- 
bus Labs., OH (USA)). Jan 1979. Contract W-7405-ENG-92. 450p. 
Dep. NTIS, PC A19/MF AOI. 

Six appendices to a report on developing an integrated energy 
plan for Riverside, California are included in this volume. The 
appendices contain information on alternative energy supplies; the 
legal/institutional environment; environmental quality; user and 
public response and education; community involvement activities; 
and the aerial infrared survey of Riverside to identify building heat 
losses. (LCL) 


1180 (EPRI-WS—78-97, pp 2-6) Energy in the year 2000. 
Broussard, D.L. (Arizona Public Service Co., Phoenix). Oct 1978. 
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From 2. geothermal conference; Taos, NM, USA (20 Jun 
1978). 

The future roles of fossil fuels, hydroelectric power, nuclear 
power, solar energy, biomass, oil shale, and geothermal energy are 
discussed briefly. (MHR) 


1181 (NP—23911(Vol.1)) Energy anes fo the county 
of Maui. Volume 1. Energy data update. Masuda, R.; Seki, A.; 
Takahashi, P.K.; Yuen, P.C. (Hawaii Univ., Honolulu (USA). 
Hawaii Natural Energy Inst. ). Jun 1979. 60p. NTIS, PC A04/MF 
AOl. 

The basic energy data from which a Maui County energy 
self-sufficiency development and implementation plan will be drawn 
are presented. Treatment has been restricted to a number of com- 
parative analyses, a comprehensive representation of the present 
energy picutre for Maui County, and future energy trends. It is 
concluded that petroleum is the key fuel that needs to be substituted. 
Although Maui is the chief petroleum consumer in the County, a 
significant portion of the total energy budget includes alternate 
sources such as bagasse and hydroelectric power. Molokai and Lanai 
are totally dependent on petroleum. It will be a major challenge to 
develop natural alternatives to replace petroleum. (MCW) 


1182 (ORNL/TM—6941) Regional Issue Identification and As- 
sessment (RIIA): an analysis of the mid-range projection, Series C 
Scenario. Honea, B.; Hillsman, E. (Oak Ridge National Lab., TN 
(USA)). Oct 1979. Contract W-7405-ENG-26. 146p. Dep. NTIS, PC 
A07/MF AOl1. 

The Department of Energy has hypothesized a number of 
alternate energy futures as part of its energy planning and analysis 
programs. How a proposed energy future called the Mid-Range 
Projection Series C Scenario would affect Federal Region VI (Ar- 
kansas, Louisiana, Oklahoma, Texas, and New Mexico) is examined 
in this report. This scenario assumes a medium supply and a medium 
demand for fuel through 1990, and it incorporates the fuel-switching 
provisions of the Energy Supply and Environmental Coordination 
Act. The report portrays the major regional environmental, human 
health and safety, socioeconomic, and institutional effects that might 
result from the realization of the Series C Scenario. This discussion 
should serve as a basis for further assessments, as it identifies some 
issues of major concern for Region VI that must be addressed in 
more depth. 


1183 (ORNL/TM—6942) Regional Issue Identification and As- 
sessment (RIIA): an analysis of the Mid-Range Projection Series C 
Scenario. Executive summary for Federal Region IV. Honea, B.; 
Hillsman, E. (Oak Ridge National Lab., TN (USA)). Oct 1979. 
Contract W-7405-ENG-26. 157p. Dep. NTIS, PC A08/MF AOl. 

The Department of Energy (DOE) has hypothesized a 
number of alternate energy futures as part of its energy planning and 
analysis programs. In this report, which is part of DOE’s Regional 
Issue Identification and Assessment (RIIA) Program, Oak Ridge 
National Laboratory examines how a proposed energy future called 
the Mid-Range Projection Series C Scenario would affect Federal 
Region IV (Alabama, Florida, Georgia, Kentucky, Mississippi, 
North Carolina, South Carolina, and Tennessee). This scenario, to be 
called the Series C Scenario, assumes a medium supply and a 
medium demand for fuel through 1990, and it incorporates the fuel 
switching provisions of the Energy Supply and Environmental Co- 
ordination Act. The report portrays the major regional environmen- 
tal, human health and safety, socioeconomic, and institutional effects 
that might result from the implementation of the Series C Scenario. 


1184 Energy consumption in Canadian mills. Joe, E.G. (Can 
Cent for Miner and Energy Technol, Ottawa, Ont). CIM Bull.; 70: 
No. 806, 147-151(Jun 1979). 

The continuing increase in costs for power and fuel are 
affecting significantly the cost of milling Canadian ores. In order to 
ascertain the scope and source of energy consumption in Canadian 
mills for further energy conservation opportunities, CANMET, in 
cooperation with the Canadian Mineral Processors, carried out a 
detailed survey on the metallic mineral processing plants. Sixty- 
seven mills representing almost 300 million tons of annual capacity 
participated in the survey. The results indicated that, in general, 
copper and iron ore mills, representing the bulk of the tonnage, 
consumed relatively low levels of energy per ton. Nickel-copper, 
zinc-copper and lead-zinc ore mills were moderate in energy con- 
sumption, and uranium and some copper-lead-zinc mills reported 
much higher energy consumptions due primarily to the increased 
heat requirements of the ore pulp. 


1185 Projections of energy requirements and their implications. 
Hogroian, P. (Nuclear Energy Agency, 75 - Paris (France)). pp 3-17 
of Uranium supply and demand. Spriggs, M.J.; Casteel, K.D. (eds.). 
London; Mining Journal Books (1978). 

From 3. international symposium on uranium supply and 
demand; London, UK (12 Jul 1978). 

The subject is covered in sections, entitled as shown. Numeri- 
cal data are indicated in parenthesis. The record of nuclear power 
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forecasting (estimates of the growth of world nuclear power, pene- 
tration of the electric power market by nuclear power); brief review 
of energy forecasting techniques and problems; some views of future 
world energy demand (estimates of world primary energy require- 
ments); possible allocations of energy resources to needs (allocation 
of resources (oil, oil from tar sands, shale, natural gas, coal, coal to 
gasification, hydroelectricity, renewable resources, nuclear) to the 
world’s primary energy needs in the year 2000); observations on the 
adequacy of eae ol resources; implications for nuclear energy (pos- 
tulated growth of world nuclear power, annual fuel cycle require- 
ments of the world, annual uranium requirements of the world). 


POLICY, LEGISLATION, AND REGULATION 


REFER ALSO TO CITATION(S) 41, 373, 620, 1153, 1156, 1170, 
1172, 1176, 1192, 1249 


1186 (ID—79-10) Energy's role in United States and Indonesian 
relations. (General Accounting Office, Washington, DC (USA)). 13 
Apr 1979. 49p. General Accounting Office, 441 G Street, NW, 
Washington, DC 

Indonesia has been a dependable source of incremental petro- 
leum imports to the United States. Expectations are that it can 
continue to be relied upon provided that sufficient new oil reserves 
are identified and developed in a timely manner, and that political 
and economic stability is maintaned. More significantly, Indonesia's 
strategic and political importance to the United States evokes con- 
cern over Indonesia's efforts to develop and capitalize on its petro- 
leum resources and seems to form the basis for a mutuality of interest 
that governs relations between these two countries. Relevant issues 
are discussed in this report. 


1187 (K/C—1363) Deregulation of the trucking industry. 
Brooks, G.B. (Oak Ridge Gaseous Diffusion Plant, TN (USA)). 
1979. Contact W-7405-ENG-26. 4p. (CONF-791044—1). Dep. 
NTIS, PC A02/MF AOl1. 

From 15. annual contractor's traffic management conference; 
Denver, CO, USA (8 Oct 1979). 

This brief paper gives some of the pros and cons of deregula- 
tion and lists some questions which should be asked before a group 
takes an official position on this issue. (DLC) 


1188 Luncheon talk [on fossil energy alternatives to diminishing 
domestic supplies of oil and natural gas]. Beck, R.A. (Energy Re- 
search and Development Administration, Washington, DC). pp 35- 
39 of Proceedings of the 2nd international technical conference on 
slurry transportation. Washington, DC; Slurry Transport Associ- 
ation (1977). 

From 2. international technical conference on slurry transpor- 
tation; Las Vegas, NV, USA (2 Mar 1977). 

In the area of technology, the ERDA role will be to develop 
a technology base, demonstrate the technology, and finally, to 
transfer it to industry. On the environmental/regulatory side we will 
develop environmental data and demonstrate environmental impacts. 
Also we must help educate the public, the regulatory agencies and 
the Congress as well. And finally to overcome economic constraints, 
we must develop potential incentives such as loan guarantees and 
price supports and then demonstrate their acceptability. By accom- 
plishing that, we can succeed in getting industry ready to move 
ahead in synfuels commercialization. The economic incentive for a 
synfuels industry should become increasingly more attractive as 
domestic supplies of natural gas and oil diminish further and costs of 
production and delivery increase. We should not consider the eco- 
nomics of producing synfuels in relation to current prices of oil and 
natural gas. But rather, compare today’s cost of synfuels to the 
incremental cost of new supplies of oil or natural gas or to the 
incremental cost of electricity. Considered in this light, the cost of 
high Btu gas from coal for example, compares reasonably well with 
the cost of supplying natural gas to the lower 48 states from Alaska 
or importing LNG. Second, under present law, ERDA is author- 
ized, if not directed to build at least one commercial plant for each 
new and advanced technology as well as provide government 
grants, direct loans, price guarantees and other incentives for such 
plants. We intend, therefore, at this session of Congress, to explore 
the possibility of funding several individual plants. 


1189 (ER—77-2, pp 5-14) Canada’s future energy options. 
Hunt, A.D. (Department of Energy, Mines and Resources, Gian. 
Ontario (Canada)). [nd]. 

In Nuclear option for Canada. The renewable energy re- 
sources. 

Energy consumption in Canada is forecasted to grow by 
about 3.7 per cent annually to 1990. Nuclear generating capacity 
may account for 20 per cent of total installed electrical capacity in 
1990. Electrical power will increase its share of the energy mix from 
34 to 40 per cent. 


ENERGY MANAGEMENT AND POLICY 


FOSSIL FUELS 


COAL 
REFER ALSO TO CITATION(S) 26, 41, 43 


1190 oe constraints for major expansion of US coal 

and utilization. Hibbard, W.R. Jr. (Virginia ee 
Inst. and State Univ., Blacksburg). Annu. Rev. Energy; 4: 147- 
174(1979). 

Various government policies and constraints are examined to 
see why coal production and use declined in 1978 in spite of earlier 
predictions of a doubling by 1985. The coal industry, with a long- 
term supply in excess of demand, had a history of low-margin cycles 
and has only recently improved its profitability. The industry claims 
the goals can be met with available manpower and equipment except 
for the laws regulating coal-mining operations, environmental re- 
strictions, coal transport, and land use. The costs of these constraints 
are reflected in higher production costs and longer lead times, while 
any benefits of either the constraints or the incentives to use coal 
remain unknown quantities. This is true partly because many of the 
SS limits have been set without persuasive evidence. 24 
references. 


PETROLEUM 
REFER ALSO TO CITATION(S) 47, 48, 117, 132, 137, 185, 1186 


1191 SN ae Iranian petroleum supply ~—, 
tion: an assessment in terms of world oil prices. Analysis 

IA/79-33. Rodekohr, M.; Sitzer, S. (Department of Energy, Wash. 
ington, DC (USA). Energy Information Administration). 11 Jul 
1979. 57p. Dep. NTIS, PC A04/MF AO1. 

This paper examines the impact on the world oil market of 
the recent oil shortages caused by the revolution in Iran. In the first 
quarter of 1979, the political disturbances in Iran caused a loss of 
approximately six million barrels per day (MMBD) of oil production 
and these disturbances may have even impaired the ability or will- 
ingness of Iran to produce such large volumes of oil in the future. 
This paper examines the effects of this loss on the short- and mid- 
term world oil prices and provides estimates of the short run 
petroleum product prices and demands in the United States. 6 
figures, 9 tables. 


1192 (EMD—79-97) Iranion oil cutoff: reduced petroleum sup- 
plies and inadequate US Government response. (General Accounting 
Office, Washington, DC (USA)). 13 Sep 1979. 64p. General Ac- 
counting Office, 441 G St., NW, Washington, DC. 

Report to the Congress of the United States by the Comptrol- 
ler General. 

The Iranian oil interruption (December 1978 to March 1979) 
had varied effects on US oil companies, and the Department of 
Energy was ill-prepared to keep informed of the situation and to deal 
with its effects. The US supply of crude oil during the first 4 months 
of 1979 was reduced by 600,000 to 700,000 barrels a day compared 
to the average daily supply in 1978. This contributed to companies 
not increasing their production of gasoline and other petroleum 
products. GAO found no evidence that the oil companies created 
the US crude oil shortage; however, situations — as a result 
of, or at about the same time as, the Iranian shortfall which could 
have been used by the companies to their advantage. GAO feels that 
DOE needs to be better prepared for dealing with energy shortages. 
As a result, the Secretary of Energy should develop: a comprehen- 
sive plan for dealing with shortages; a system for better identifying 
demand and consumption of petroleum products; and a reliable 
system for gathering and publishing accurate, complete, and timely 
energy data. 


NATURAL GAS 
REFER ALSO TO CITATION(S) 172 


HYDROGEN AND SYNTHETIC FUELS 


REFER ALSO TO CITATION(S) 1333 
ELECTRIC POWER 


REFER ALSO TO CITATION(S) 672, 673, 674, 675, 676, 677, 678, 
679, 680, 681, 682, 685, 693, 699, 700, 701, 1137, 1234, 1268 


incident 


1193 (DOE/ERA—0055) Power system disturbance/outage/ 
reporting procedures. 


(Department of Energy, Washington, 
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DC (USA). Economic Regulatory Administration). Aug 1979. 9p. 
Dep. NTIS, PC A02/MF AOl1. 

The Secretary of Energy has the Federal responsibility for 
receiving reports of impending utility systems emergencies, lo 
reductions, and/or service interruptions in bulk electric power 
supply and related power supply facilities. That responsibility was 
delegated to the Administrator of the Economic Regulatory Admin- 
istration (ERA) within the Department of Energy. Incidents being 
reported in accordance with Title 18 of the Code of Federal Regula- 
tions (Section 141.58) should be submitted to the ERA, Division of 
Power Supply and Reliability in Washington, DC. The procedures 
given in this manual are intended to satisfy the reporting require- 
ments as specified in the Code of Federal Regulations and to satisfy 
the Federal government's monitoring requirements. 


1194 (Juel-Spez—18) Applied systems analysis. Pt. 7. Develop- 
ment of power demand in the Federal Republic of Germany and 
possibilities of supply. Lenhardt, W. (Kernforschungsanlage Juelich 
G.m.b.H. (Germany, F.R.). Programmgruppe Systemforschung und 
Technologische Entwicklung; Essen Univ. (Gesamthochschule) 
(Germany, F.R.)). Jul 1978. 179p. (In German). Dep. NTIS (US 
Sales Only), PC AO09/MF AOI 

For the evaluation of future electricity demand in the Federal 
Republic of Germany, determining factors are derived for analysis 
with a multi-sectoral energy model. The development of the use of 
electric energy is calculated for two cases of economic growth for 
industry, private household, commercial sector, and transportation 
categories. The present situation in the planning and construction of 
new power plants makes a future shortage of electricity become 
conceivable. For several restrictions on the use of primary energy 
carriers for electricity generation, the possibilities of covering the 
requirements are analyzed. Furthermore, the effects that different 
strategies of extending power plant capacity may cause on the 
economy and environment are discussed. 


1195 Peak-load problem with storage technology. Asbury, J.G.; 
Mueller, R.O. (Argonne National Lab., IL). Resour. Energy; 1: No. 4, 
325-337(Dec 1978). 

Separating the load into storable and non-storable compo- 
nents, this paper examines the pricing and welfare implications of 
storage in a utility supply system. The introduction of storage can 
lead to a firm or a shifting peak condition. For the shifting peak, the 
application of storage to a uniform subload produces a welfare gain, 
but one that is realized by the users of the non-storable rather than 
the storable component of output. A reduction in storage cost 
always produces a welfare gain; the utility's supply capacity will 
increase or decrease, depeuding on the relative slopes of the peak 
and off-peak inverse demand relations. 


1196 Electric energy requirements: forecasts and problems. 
Taurit, R. (Fachhochschule Luebeck (Germany, F.R.)). pp 1-12 of 
Aspekte der kuenftigen Stromversorgung in Norddeutschland. 
Taurit, R. (ed.). Muenchen, Germany, F.R.; Thiemig (1977). (In 
German) 

From Luebeck university days; Luebeck, F.R. Germany (14 
Jun 1976). 

Starting from the development of power requirements up to 
now, Official forecasts are examined considering the present-day 
situation; among other things, the required power plant capacities 
ought to rise to at least the quadruple of today’s value during the 
next 25 years due to an increase to be expected of the electric energy 
share in overall energy consumption. Hampering influences possibly 
occuring are outlined. Essentially, the inevitable fact pointed out is 
that electric power prices will increase heavily. 


ELECTRIC POWER GENERATION 
REFER ALSO TO CITATION(S) 365, 366 


1197 (DOE/EIA—0033/3(77)) Steam-electric plant construc- 
tion cost and annual production expenses 1977. (Department of 
Energy, Washington, DC (USA). Energy Information Administra- 
tion). Dec 1978. 259p. Dep. NTIS, PC A12/MF AO! 

The 1977 supplement contains data for 632 conventional 
fossil-fueled steam-electric plants in the contiguous United States, 
four in Hawaii, one in Alaska, and four in Puerto Rico. In addition, 
data on 47 nuclear-fueled steam-electric plants are reported. Nine 
1ew fossil-fueled plants are reported for the first time. The 637 plants 
socated in the United States account for 96% of the capacity and 
97% of the generation of utility-owned, fossil-fueled steam-electric 
plants in the United States. At mid-1978, 255 new fossil-fueled units 
300 MW and larger and totaling 147,713 MW were in preliminary 
test, under construction, or scheduled to start construction, for 
service between 1978 and 1987. Projected nuclear capacity as of the 
first half of 1978, for service during the period 1978 through 1987, 
was 116,177 MW in 109 units. Currently installed fossil-fueled and 
nuclear-fueled steam-electric capacity is 435,581 MW. Table 4 shows 
the annual retirements of steam-electric generating capacity for the 


ERA VOL. 5, NO. 1 


years 1953 to 1977, inclusive. It also shows the portion of total 
retirements that involve plants included in this series of reports for 
the same period 


1198 (DOE/EIA—0048/2) Gas turbine electric plant construc- 
tion cost and annual production expenses 1975: Third annual supple- 
ment. Energy data report. (Department of Energy, Washington, DC 
(USA). Energy Information Administration). May 1978. 124p. 
(CRN—780412-000158). Dep. NTIS, PC A06/MF AOl1. 

A total of 520 gas turbine electric plants owned and operated 
by electric utilities in the United States produced 22.436 billion 
kilowatt-hours during 1975, down frora the net 1974 production of 
32.114 billion kWh. The installed capacity of these gas turbine 
electric plants at the end of 1975 was 44,106 megawatts, up 11.6% 
from the 39,522 MW in 1974. This supplement presents detailed data 
for 1975 on plant investment, annual production expenses, and 
related information for 349 of those plants 10 MW or larger for 
which information was available. This report provides useful infor- 
mation to electric utilities, manufacturers, regulatory commissions, 
consultants, and others interested in the electric power application of 
gas turbines. The total installed capacity of the 349 gas turbine 
electric plants in the United States included in this report was 37,232 
MW at the end of 1975, and their net generation for that year totaled 
16.771 billion kWh. These plants account for approximately 84.4% 
of the total installed gas turbine electric plant capacity and 74.8% of 
the net gas turbine generation in 1975. Generation and capacity of all 
gas turbine electric plants, and of the larger plants are listed in this 
report. 


1199 (DOE/EIA—0075/3(79)) Cost and quality of fuels for 
electric utility plants, March 1979. Monthly report. (Department of 
Energy, Washington, DC (USA). Energy Information Administra- 
tion). 3 Jul 1979. 62p. Dep. NTIS, PC A04/MF AOI. 

A summary of the cost and quality of fossil fuels delivered to 
electric utility generating plants in the US for the month of March 
1979, is presented. It includes fuel cost and quality data on a plant- 
by-plant basis, grouped by state and geographic region. Also pre- 
sented is information on fuels delivered to peaking units such as 
combustion turbines, internal combustion (diesel) engines, and com- 
bined-cycle plants, in addition to steam-electric plant information. 
Fossil-fueled plants with a combined capacity of 25 MW or greater 
are covered. 


1200 (DOE/EIA—0075/6(79)) Cost and quality of fuels for 
electric utility plants. Monthly report. (Department of Energy, Wash- 
ington, DC (USA). Energy Information Administration). 28 Sep 
1979. 63p. Dep. NTIS, PC A04/MF AO1. 

A summary of the cost and quality of fossil fuels delivered to 
electric utility generating plants in the U.S. for June 1979 is present- 
ed. It includes fuel cost and quality data on a plant-by-plant basis, 
grouped by state and geographic region. Also presented is informa- 
tion on fuels delivered to peaking units such as combustion turbines, 
internal combustion engines (diesels), and combined-cycle plants, in 
addition to steam-electric plant information. Fossil-fueled plants with 
a combined capacity of 25 MW or greater are covered. 


ELECTRIC POWER TRANSMISSION AND DISTRIBUTION 
REFER ALSO TO CITATION(S) 726, 727 


CONSUMPTION AND UTILIZATION 


REFER ALSO TO CITATION(S) 1171, 1184, 1185, 1222, 1237, 
1239, 1245, 1254, 1255, 1256, 1257, 1259, 1261, 1263, 1269, 1270 


1201 (ANL/CNSV—4) Projections of direct energy consump- 
tion by mode: 1975-2000 baseline. Knorr, R.E.; Millar, M. (Argonne 
National Lab., IL (USA)). Aug 1979. Contract W-31-109-ENG-38. 
139p. Dep. NTIS, PC A07/MF AO1. 

This report presents a comprehensive set of activity and 
energy-demand projections for each of the major transportation 
modes and submodes. Projections are developed for a business-as- 
usual case which provides a benchmark for assessing the impact of 
potential conservation strategies. This baseline case assumes a con- 
tinuation of present trends and no new energy-conserving programs 
beyond currently mandated fuel economy standards. However, be- 
cause of anticipated changes in personal vehicle fuel economy, fuel 
prices, modal shifts, and a lower than historic rate of economic 
growth, projected growth rates in transportation activity and energy 
consumption depart from historic patterns. The text discusses the 
factors responsible for this departure, documents the assumptions 
and methodologies used to develop the modal projections, and 
compares the projections with other efforts. 


1202 (DOE/EIA/2832—1(Vol.2)) Industrial fuel choice analy- 
sis model. Volume II. Appendices to model documentation. (Energy 
and Environmental Analysis, Inc., Arlington, VA (USA)). 8 Jan 
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1979. Contract EJ-78-C-0!-2832. 160p. Dep. NTIS, PC A08/MF 
AOl. 


Descriptions, documentation, and other information are in- 
cluded in these appendices dealing with industrial fuel choices: 
Energy Consumption Data Base; Major Fuel Burning Installation 
Survey; American Boiler Manufacturers Association Data File; Mi- 
drange Energy Forecasting System; Projection Method; Capacity 
Utilization Rates; Nonboiler Characteristics; Boiler Capital and O & 
M Cost Data; Nonboiler Capital and O & M Cost Data; Approach to 
Estimating Energy Impacts of the Coal Conversion Regulatory 
Program; Index or Acronyms. 


UNCONVENTIONAL SOURCES AND POWER 
GENERATION 


REFER ALSO TO CITATION(S) 1180 


1203 (EPRI-WS—78-97, pp 161-165) Energy resources in Nica- 

ragua. Cajina R., A. (Empresa Nacional de Luz y Fuerza, Managua, 
Nicaragua). Oct 1978. 

From 2. geothermal conference; Taos, NM, USA (20 Jun 

1978). 

Policies for the development of hydroelectric power, geother- 

mal resources, and biomass in Nicaragua are reviewed. (MHR) 


1204 Compatibility of wind and solar technology with conven- 
tional energy systems. Kahn, E. (Lawrence Berkeley Lab., CA). 
Annu. Rev. Energy; 4: 313-352(1979). 

New tools are needed for making engineering economics 
analyses to determine the compatability of randomly available wind 
and solar energy with conventional energy systems, specifically 
electric utilities. Present analytic tools can be applied to immediate 
issues, such as electric backup for solar heating, to some of the 
engineering constraints, and to separate issues into short-term issues 
of resource assessment and appropriate scale and long-term issues of 
structural optimality. Compatibility analysis should first address fi- 
nancial risk, followed by reliability criteria and regulatory structure 
as more research is done. 102 references. 


SOLAR 


REFER ALSO TO CITATION(S) 367, 370, 371, 372, 373, 429, 430, 
431, 432, 440, 441, 499, 533, 1163 


GEOTHERMAL 
REFER ALSO TO CITATION(S) 605, 619, 620, 660 


ENERGY CONVERSION 


MHD GENERATORS 
REFER ALSO TO CITATION(S) 693 


DESIGN AND DEVELOPMENT 
REFER ALSO TO CITATION(S) 1335 


1205 (ANL—79-22, pp 87-94) Magnetohydrodynamics technol- 
ogy. Jun 1979. 

in Chemical Engineering Division research highlights, 1978. 

Magnetohydrodynamics (MHD) is a developing technology 
that promises to improve substantially the efficiencies of conversion 
of coal to electric power. Most of the CEN effort in support of this 
multidivisional program on open-cycle MHD is directed toward 
developing the technology required for the components downstream 
from the MHD channel-diffuser and for processes to recycle the 
potassium seed material. The major focus of the CEN effort has been 
on (1) studies of interactions between coal slag and seed materials in 
gaseous and condensed phases, and (2) development of a process for 
removing sulfur from the spent seed material recovered from the 
MHD power plant. Research at ANL is described. (WHK) 


MATERIALS, COMPONENTS, AND AUXILIARIES 
REFER ALSO TO CITATION(S) 1419 


1206 (CONF-790815—30) Evaluation of some cryogenic sen- 
sors and instrumentations for a large superconducting MHD magnet. 
Kim, S.H.; Wang, S.T.; Kim, N.S.; Lieberg, M. (Argonne National 
Lab., IL (USA)). 1979. 15p. Dep. NTIS, PC A02/MF AOl1. 


ENERGY CONVERSION 133 


From Cryogenic engineering conference; Madison, WI, USA 
(21 Aug 1979). 

Argonne National Laboratory is constructing a large super- 
conducting MHD magnet to be used in the National Coal-Fired 
Flow Facility at the University of Tennessee Space Institute. The 
behavior of the magnet system will be carefully monitored during 
the cooldown, warmup, transportation, and operation of the magnet. 
Important areas to be monitored are stress and strain levels of the 
support structures, mechanical perturbations, and temperature vari- 
ations. Cyrogenic sensors to be installed in the magnet for the above 
purposes are 6 accelerometers, 95 strain gages, and 110 thermom- 
eters. The evaluation of the cryogenic sensors at high magnetic field 
and cryogenic temperatures is described. 


1207 (FE—1760-36) Evaluation of the direct reduction seed 
regeneration process. Materi, G.E. (Tennessee Univ., Tullahoma 
(USA). Space Inst.). Dec 1978. Contract EX-76-C-01-1760. 4ip. 
Dep. NTIS, PC A03/MF AOl1. 

Test data from coal fired MHD experiments conducted at the 
University of Tennessee Space Institute (UTSI) have shown that the 
potassium carbonate seed (K2COs) has a significant impact on the 
environmental aspects and economics of the overall MHD process. 
It has been found that the potassium in the seed material combines 
with the sulfur in the coal to form potassium sulfate (K2SO,), which 
can be separated from the fly ash and downstream flue gases. The 
potassium capture of sulfur is the key factor in reducing sulfur 
dioxide (SO2) emissions to levels below present EPA standards. The 
relatively high cost of potassium carbonate (0.10/lb K2COs) dictates 
the need for recovery and recycling of the seed to the MHD system. 
In order to preserve the sulfur removal capabilities of the seed it is 
also necessary to regenerate the recovered product to a form capable 
of this phenomena. That is, the recovered seed must be stripped of 
sulfur before returning to the MHD combustor. Seven seed regen- 
eration schemes were evaluated during the first half of 1978 by 
researchers at UTSI. Equilibrium calculations showed that the reac- 
tions occurring in the direct reduction process were thermodynami- 
cally favorable and that hydrogen sulfide levels as high as 21% were 
possible. Investigation of the direct reduction process on a bench 
scale has been accomplished. The results and conclusions from these 
tests are reported and provide a foundation on which to base future 
decisions on the viability of direct reduction as a method of seed 
regeneration. 


1208 (FE—2248-22) Development, testing and evaluation of 
MHD materials and component designs. Quarterly report, July-Sep- 
tember 1978. Sadler, J.W.; Bein, J.; Black, D.L. (Westinghouse 
Electric Corp., Pittsburgh, PA (USA). Advanced Energy Systems 
Div.). Dec 1978. Contract EX-76-C-01-2248. 94p. Dep. NTIS, PC 
A05/MF AOl1. 

Laboratory screening tests, including electrochemical corro- 
sion and anode arc erosion tests, have continued. Results of electro- 
chemical tests are presented which imply that for MHD channels 
operating under liquid slagging wall conditions the deleterious reac- 
tions with slag, presently recognized as limiting channel operation, 
metallic Fe formation at the cathode, and 0, gas release and cavita- 
tion at the anode, can be prevented with the use of ionic oxide 
electrodes. Initial results of investigations of arc impingement 
damage to selected metallic anode materials over the temperature 
range of 185°C to 650°C are presented. Materials currently under 
investigation are bare copper, platinum clad copper, and Inconel. 
Test planning, material development, and detail experiment design 
activities have continued in support of the initial tests in the slagging 
cold electrode operation mode. Details of WESTF Test 40, base 
copper electrodes, have been revised to establish a better correlation 
with the follow-on test of AVCO electrodes in WESTF Test 41. 
Results of the continuing WESTF checkout runs in the slagging 
operating mode are reported. 


DESIGN AND DEVELOPMENT 
REFER ALSO TO CITATION(S) 438 


THERMIONIC CONVERTERS 


DESIGN AND DEVELOPMENT 


1209 (COO—3056-37) DOE/JPL Advanced Thermionic Tech- 
nology Program. Progress report No. 37, December 1978-January 
1979, (Thermo Electron Corp., Waltham, MA (USA)). 1979. Con- 
tract EY-76-C-02-3056. 63p. Dep. NTIS, PC A04/MF AOl1. 

Continuing research on thermionic converters is described. 
Topics include thermionic converter plasma studies, low-tempera- 
ture converter development, component hardware development, and 
combustion-heated thermionic device. JPL tasks include basic sur- 
face experiments, triode converter experiments, design of cylindrical 
converter, and high-efficiency conversion experiments. Experimental 
results are reported. (WHK) 
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MATERIALS, COMPONENTS, AND AUXILIARIES 
REFER ALSO TO CITATION(S) 1209 


FUEL CELLS 
REFER ALSO TO CITATION(S) 693 


DESIGN AND DEVELOPMENT 
REFER ALSO TO CITATION(S) 1141 


1210 (ANL—79-22, pp 60-65) Advanced fuel cell development. 
Jun 1979. 
In Chemical Engineering Division research highlights, 1978. 
Research work at ANL on molten carbonate fuel cells is 
summarized. Preparation and physical property studies of a-, B-, and 
y-LiAlO, electrolyte tiles, cell testing, and component analysis and 
development are discussed. (WHK) 


1211 (CONS—1197-9) Thin film battery/fuel cell power gener- 
ating system. Final report, Task E-4, April 1976-April 1978. Feduska, 
W. (Westinghouse Electric Corp., Pittsburgh, PA (USA). Research 
and Development Center). 31 Mar 1978. Contract EY-76-C-03-1197. 
228p. Dep. NTIS, PC Al1/MF AO1. 

A two-year researth program to design and demonstrate the 
technical feasibility of a Sebtsapentns solid-electrolyte fuel cell 
is described in detail. A rare-earth chromite, in particular, La 9:Mg 
osCr 7sAl 2503 was identified, synthesized by RF-sputtering tested for 
resistivity, thermal expansion and inertness in contact with yttria- 
stabilized zirconia, and was found promising as a candidate intercon- 
nection material. Films of these interconnection materials have been 
successfully deposited onto stabilized zirconia tubes by electrochemi- 
cal vapor deposition (EVD) and the technique has been used to 
fabricate such films in building fuel cell stacks. Tin-doped indium 
oxide and antimony-doped tin oxide air electrode current collector 
materials have been successfully (CVD) chemically vapor deposited, 
as thin films, onto zirconia tubes. Fabrication procedures for the 
preparation of thin films of the nickel-cermet fuel electrode and 
yttria-stabilized zirconia solid electrolyte have been re-verified and 
improved for use in preparing unit cells and cell stacks on the 
>. An in-house extrusion technology for porous calcia-stabi- 
ized zirconia tubes has been developed and has been used to provide 
suitable support tubes for component combination samples, unit cell 
and cell stack sample preparation. Test concepts for component 
combinations and for unit cells and cell stacks have been evolved, 
mage tat the crossed electrode technique, and test equipment has 

n designed, built and used to evaluate fuel cell components and 
their interfaces. A five-cell fuel cell stack has been fabricated and 
operated for 700 hours at 200 mA/cm? at 950 to 980°C and was 
subjected to three temperature cycles during the testing. Three series 
connected cells of this five cell stack met the 80% voltage efficiency 
final target objective of the program (less than 10% voltage degrada- 
tion in 700 hours - with only 300 hours required.) 


1212 (SAN—2189-T1) Feasibility of cogeneration application 
of a 4.8-MW fuel cell power plant at a Santa Clara, California paper 
mill. Final report. Criner, D.E. (Burns and McDonnell Engineering 
Co., Kansas City, MO (USA)). Jul 1979. Contract ET-78-C-03-2189. 
300p. Dep. NTIS, PC A13/MF AO1. 

This study evaluated the feasibility of employing a 4.8-MW 
fuel cell power plant in a cogeneration mode. The proposed site for 
the power plant is at a Santa Clara, California, recycled paper mill 
owned by the Container Corporation of America. Ways for utilizing 
the waste heat from the fuel cell within the paper mill were studied. 
Several uses were identified which would reduce the amount of 
process steam now generated by conventional fossil-fueled boilers in 
the paper mill. The electrical energy from the fuel cell could be fed 
to the municipal electric system owned by the City of Santa Clara or 
could be used directly by the paper mill, depending upon the form of 
ownership for the fuel cell. In addition to assessing ownership 
alternatives for the fuel cell power plant, potential arrangements for 
operation and maintenance of the plant were studied. Also, the 
projected cost and availability of alternative fuels for the fuel cell 
were examined. Economic analyses were performed for several 
scenarios involving different fuels and ownership arrangements. 
Breakeven capital costs for the fuel cell power plant were computed 
for the various scenarios. Sensitivity studies were performed to 
determine the impact of variations in assumed base values for fuel 
price, electric rates, and other parameters. Total energy savings 
resulting from operation of the fuel cell power plant and the poten- 
tial operational impact of the fuel cell power plant on the City of 
Santa Clara electric system and CCA Plant were also evaluated. The 
environmental oe of the fuel cell power plant were as- 
sessed in terms of the net changes in air emissions for particulates, 
sulfur dioxide, and oxides of nitrogen which would occur at the 
paper mill plant site. As part of the study, a proposed demonstration 
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program was developed for actually installing the fuel cell power 
plant at the Santa Clara site. 


PERFORMANCE AND TESTING 


1213 (CONF-7810130—S) Pressure effect on fuel gas composi- 
tion and molten carbonate fuel cell operation. Camara, E.H.; Tang, 
T.E.; Hahn, K.W.; Benjamin, T.G. (Institute of Gas Technology, 
Chicago, IL (USA)). 1978. Contract EM-78-C-03-1735. 18p. Dep. 
NTIS, PC A02/MF AOl1. 

From The molten carbonate fuel cell workshop; Oak Ridge, 
TN, USA (31 Oct 1978). 

Operation of fuel cells at pressure is attractive because per- 
formance improves significantly over that obtained at 1 atm. This 
performance improvement is a result of Nernst gains, improved gas 
solubilities, and improved mass transport rates. However, pressure 
favors carbon deposition, which could cause unexpected plant shut- 
downs, and methane formation, which will lower overall plant 
heating value efficiency if its energy content is not fully utilized. 
Thermodynamic calculations were conducted to evaluate these 
problems. 


MATERIALS, COMPONENTS, AND AUXILIARIES 
REFER ALSO TO CITATION(S) 1210, 1211 


1214 Molten carbonate fuel cell corrosion inhibition. Camara, 
E.H.; Marianowski, L.G.; Donado, R.A. (to Inst. of Gas Tech.). US 
Patent 4,160,067. 3 Jul 1979. Filed date 13 Mar 1978. 8p. 

A high temperature molten carbonate fuel cell ferrous metal 
cell housing having about 2 to about 70 weight percent aluminum 
content in the cell housing surface wet seal area prior to cell 
operation provides corrosion inhibition during fuel cell operation. 


ELECTROCHEMISTRY, MASS TRANSFER, AND 
THERMODYNAMICS 


REFER ALSO TO CITATION(S) 1144 


ENERGY CONSERVATION, 
CONSUMPTION, AND UTILIZATION 


REFER ALSO TO CITATION(S) 1174, 1175, 1177, 1178, 1179 


1215 (HCP/P7405—03) Distributed energy systems in 
California's future: interim report volume 1 and 2. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.; California Univ., Liver- 
more (USA). Lawrence Livermore Lab.; California Univ., Berkeley 
(USA); California Univ., Davis (USA)). May 1978. Contract W- 
7405-ENG-48. 683p. Dep. NTIS, PC A99/MF AOl1. 

This report sets out to improve understanding of the detailed 
characteristics of a range of possible future energy systems, each of 
which emphasizes de-centralization of energy production and distri- 
bution and the externalities, transition difficulties, and implications 
for public policies at the local, state, and Federal levels that would 
accompany toward such outcomes. Some specific chapters in 
Volume I are the Energy Predicament; The California Setting 
(Recent Trends in Energy Supply, Patterns of Energy Use,The 
Institutional Structure of the Energy Industry, The Governmental 
Structure for Energy Decision Making); Energy Resources for 
California's Future (Biomass, Solar Energy, Hydroelectric and 
Pumped Storage Resources, Geothermal Energy, Wind Energy, 
Tidal Energy, Wave Energy, Ocean Thermal Gradients and Cur- 
rents, Salinity Gradients, Fossil Fuels, Nuclear Energy); Alternative 
Energy Futures for California; Environment and Land Use; Socio- 
Economic Factors. Chapters in Volume II are: Environmental Im- 
pacts of Alternative Energy Technologies for California; Land Use 
Configurations and the Utilization of Distributive Energy Technol- 
ogy; Land Use Implications of a Dispersed Energy System; Belief, 
Behavior, and Technologies as Driving Forces in Transitional States 
Stages - The People Problem in Dispersed Energy Futures; A 
Selected Review of Energy Attitudinal Surveys; Criteria and 
Models for Comparing Energy Sources and Influencing Adoption of 
Soft Technology; the Entry of Small Firms into Distributed Tech- 
nology Energy Industries; Short-Term Matching of Supply and 
Demand in Electric Systems with Renewable Sources; Vulnerability 
of Renewable Energy Systems; and District Heating in California. 


BUILDINGS 


REFER ALSO TO CITATION(S) 439, 1136, 1169, 1181 
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1216 (CONF-790328—P2, pp 345-350) One-dimensional repre- 
sentations of the heat flow beneath a building. Haves, P. (Trinity 
Univ., ~~ Antonio, TX). 1979. 

m Solar energy storage options workshop; San Antonio, 
TX, USA’ (18 Mar 1979). 

A three-dimensional finite difference model has been used to 
calculate the heat flow from a building slab into the ground in 
various simple situations. The results are in fairly good agreement 
with the resistance values presented by Muncey and Spencer. The 
question ofa one-dimensional equivalent circuit to represent the 
ground near a building is also discussed. 


1217 (CONF-790328—P2, pp 379-389) Natural thermal stor- 
age: an overview of performance expectations and design techniques 
using the M/sub e/ factor. Michal, C.J.; Lewis, D.C. (Total Environ- 
mental Action, Inc., Harrisville, NH). 1979. 

From Solar energy storage options workshop; San Antonio, 
TX, USA (18 Mar 1979). 

The thermal storage capacity found in conventionai building 
construction affects heating and cooling requirements and the long- 
term efficiency of the space conditioning equipment. This natural 
thermal storage (NTS) can be increased through architectural design 
to improve building performance and decrease the consumption of 
conventional fuels. TEA has carried out a research project on this 
subject for the Brookhaven National Labs., funded through the 
Department of Energy. This paper gives an overview of the project 
team’s findings. The project’s scope covered residential building in 
the Northeast and North Central United States. Savings come about 
when peak loads are reduced, natural energy sources are tapped, and 
system efficiencies are increased. NTS materials absorb, store, and 
release thermal energies to bring about these improvements. For 
many residential applications, the percentage savings are impressive, 
but the value of the energy saved is insufficient to justify the 
incremental cost of NTS over energy strategies. NTS used in con- 
junction with solar heat gains into the living space can in some cases 
produce an effective system. 


1218 (CONF-790328—P2, pp 391-400) Prediction of the tran- 
sient response of concrete structural building elements used for ther- 
mal energy storage. Schmidt, F.W. (Pennsylvania State Univ., Uni- 
versity bg 1979. 

om Solar energy storage options workshop; San Antonio, 
TX, USA £18 Mar 1979). 

A possible way of increasing the economic attractiveness of 
thermal energy storage units is to incorporate the storage system 
with the structural elements of the building. The most expeditious 
way of accomplishing this is to use the building's floors and base- 
ment walls for energy storage. These elements are constructed of 
commercially available pre-stressed concrete sections containing lon- 
gitudinal holes. The energy transporting fluid is circulated through 
the holes allowing heat to be stored or removed from storage 
depending on the operating mode of the unit. Flexibility in the 
operation of the storage system may be achieved through the selec- 
tive use of the individual channels. In order to design and to evaluate 
the economic feasibility of storage systems utilizing the structural 
components of the building, the transient response of the system 
must be predicted. Of particular interest is the temperature of the 
energy transporting fluid leaving the unit and the quantity of heat 
stored or removed. The prediction of the performance of solid 
sensible heat storage units is based upon the solution of the single 
blow problem. If the storage unit is initially at a uniform temperature 
and the inlet fluid experiences a step change in temperature and/or 
mass flow rate, the unit is said to be operating in the single blow 
mode. The mathematical model describing the system is linear if the 
properties of the energy transporting fluid and the storage material 
are constant and if a uniform convective film coefficient can be 
assumed. The solution to the single blow problem can be used, 
together with superposition techniques, to predict the response of 
units experiencing time-wise variations in inlet fluid temperature and 
mass flow rate and a non-uniform longitudinal temperature distribu- 
tion within the storage material. A simplified model is described, and 
applications of the technique are discussed. 


1219 (CONS—4221-T1) Proceedings of the workshop on the 
dynamic response of environmental control processes in buildings, 
Lafayette, Indiana, March 13-15, 1979. Tree, D.R.; McBride, M.F. 
(eds.). (Purdue Univ., Lafayette, IN (USA); Owens-Corning Fiberg- 
las Corp., Granville, OH (USA). Technical Center). 1979. Contract 
EM-78-C-01-4221. 97p. Dep. NTIS, PC A05/MF AO1. 

The purpose of this workshop was to consider how energy 
use in buildings can be reduced while maintaining the comfort of the 
occupants. It was postulated that optimization of energy use in 
buildings can be achieved through the use of operating strategies 
which consider the dynamic characteristics of comfort, the design 
and construction of the building, and the environmental control 
system. Working <cssions were presented on equipment, controls, 
structures, human factors, circulation/distribution, design, operation 
and use pattern, management and codes, and energy storage. (LCL) 
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1220 (COO—2843-T1) Implementation of a statewide energy 
code for buildings. Final report. (Minnesota Energy Agency, St. Paul 
(USA)). 31 Dec 1977. Contract EY-76-C-02-2843. 69p. Dep. NTIS, 
PC A04/MF AO1. 

The report summarizes the events and activities during the 
period from 1973 until 1978 that culminated in the implementation of 
a statewide energy code for buildings in Minnesota. 


1221 (DOE/CS/20315—TS5) Utility and performance relative 
to consumer-product , energy-efficiency standards. Coggins, J.L. 
(Energy Applications, Columbia, MD (USA)). 12 Jul 1979. Contract 
AC03-79CS20315. 10p. Dep. NTIS, PC A02/MF AO1. 

This interim report summarizes work done under the third of 
six tasks of an investigation of the relative utility and performance of 
nine consumer products covered by the Energy Policy and Conser- 
vation Act. Task III consisted of developing definitions and methods 
for quantifying utility and performance on interviews of 
people within the energy efficiency standards program and reviews 
of Federal Register notices and public comments on the program. 
The definition of utility recommended for use in the standards 
program is: utility of a consumer product is a subjective measure, 
based on the consumer's perception, of a capability of the product to 
satisfy human needs. 2 efficiency and product performance as 
well as purely subjective factors can affect the consumer's percep- 
tion of the product's utility. Utility can be measured using consumer 
surveys based on statistical methods. Performance is the objective 
measure of how well, with the expected level of consumer input, the 
product does its intended job. Measures of performance include 
capacity and quality. Capacity can be stated in terms of thermal flux 
(in units such as Btu/hour) and storage or working volume. Quality 
is a measure of the consistency (with time), uniformity (in space), or 
thoroughness with which the product does its job. Performance can 
be measured by prescribed test procedures. 


1222 (HUD-PDR—290-1) Phase one/base data for the develop- 
ment of energy performance standards for new buildings. Executive 
summary. (AIA Research Corp., Washington, DC (USA)). 12 Jan 
1978. Contract EX-76-A-29-1020. 15p. Dep. NTIS, PC A02/MF 
AOl. 

This research establishes a consistent reference, or baseline of 
current practice for the evaluation of alternative energy standards to 
be used in the design of new buildings. This was done by estimating 
the energy consumption of recent residential and non-residential 
buildings from building design data. The energy performance of 
buildings is a function of their physical characteristics, intended use, 
and climatic conditions. In order to calculate the annual energy 
consumption of recently designed buildings, it was necessary to (1) 
classify the variation in building type and climate across the country; 
(2) define data requirements, identify a building sample, and collect 
data on building designs; and (3) employ consistent methods to 
calculate the energy performance from the sample buildings’ designs. 
Research presented in this report com: —— the first phase of the 
HUD program to develop energy-performance standards for new 
construction. The report is divided into 3 sections we rng te 
the various aspects of the research methodology: Classification 
tems; Non-Residential Data Collection and Analysis; and Residential 
Data Collection and Analysis. 


1223 (LBL—9576) Energy Efficient Buildings Program. Chap- 
ter from Energy & Environment Division annual report 1978. (Califor- 
nia Univ., Berkeley (USA). Lawrence Berkeley Lab.). Aug 1979. 
Contract W-7405-ENG-48. 68p. (EEB—79-5). Dep. NTIS, PC A04/ 
MF AOI. 

Research in the Division's Energy Efficient Buildings Pro- 
gram addresses a broad range of technical and institutional issues 
that influence the pattern of energy use. These include both experi- 
mental and theoretical research into energy use in buildings, and the 
analysis of energy conservation strategies measures. Topics 
discussed include: (1) building envelopes program; (2) ventilation 
program; (3) indoor air quality - gas stove emissions; (4) DOE-i 
computer program for building energy analysis; (5) schools program; 
(6) hospitals program; (7) energy efficient windows program; (8) 
energy efficient lighting program; and (9) passive systems analysis 
and design. (TFD) 


1224 (LBL—9735) Notes on practical materials for thermal 
infrared radiative cooling systems. Berdahl, P. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). Aug 1979. Contract W- 
7405-ENG-48. 8p. Dep. NTIS, PC A02/MF AOI. 

A short essay on relevant materials properties for infrared 
radiative cooling systems is given. Topics include the cooling effect, 
some practical radiator materials, and windscreen materials. (WHK) 


1225 ore Lakes and seas as sources of heat for a heat 
pump plant. A pilot study. Davin, B.L.; Nordling, J.; Sandart, K. 
(Statens Inst. foer yor stockholm (Sweden)). 1978. 
103p. (In Swedish). Dep. NTIS (US Sales Only), PC A06/MF A01. 


The construction of heat pumps, which utilize air or soil as 
sources of heat, has been rather thoroughly studied. However, the 
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knowledge of lakes and seas as sources of heat for heat pumps is 
rather meager. Thus problems in this connection were studied. It 
was found that generally lakes are not suitable as sources of heat. 
The reason for this is that the temperature of the water during the 
winter differs too much from year to year. 


1226 (ORNL/SUB—7551/1) Interim progress report on an in- 
vestigation of energy transport in porous insulator systems. Berlad, 
A.L.; Tutu, N.; Jaung, R.; Yeh, Y.J. (State Univ. of New York, 
Stony Brook (USA). Dept. of Mechanical Engineering). Oct 1979. 
Contract W-7405-ENG-26. 37p. Dep. NTIS, PC A03/MF AOI. 

An exploratory investigation of various air intrusion as well 
as other energy transport effects on porous insulator systems has 
been carried out at SUNY, Stony Brook. The results of the four- 
month investigation show quantitatively that there are a number of 
significant, commonly encountered, air intrusion situations which 
can substantially degrade the thermal performance of building ther- 
mal barriers and the conditioned spaces that they serve. 


1227 (SIB-R—85-1877) Study of a system consisting of a heat 
pump combined with heat accumulation in the soil. Lunden, R. (Sta- 
tens Inst. foer Byggnadsforskning, Stockholm (Sweden)). 1977. 52p. 
(In Swedish). Dep. NTIS (US Sales Only), PC A04/MF AOl. 

A system in which a heat pump is combined with a soil 
accumulator is evaluated. A mathematical model for the accumula- 
tion of heat in the soil is given as well as a model for the simulation 
of a heat pump system. It is found that the energy conservation 
obtained using this system will not compensate the high costs of 
investment for the system. 


1228 (STUDSVIK/E1—79/33) Corrosion in heating system 
with plastic piping: theory and operation experiences. Gott, K.; Kelen, 
T. (Studsvik Energiteknik AB, Nykoeping (Sweden)). Mar 1979. 
27p. (In Swedish). Dep. NTIS (US Sales Only), PC A03/MF AOl. 

Since the oxygen in the air can diffuse through the walls of 
plastic tubes and dissolve in the water, plastic pipings can cause 
corrosion problems, specially with carbon steel radiators. The report 
discusses connections between oxygen supply, total corrosion and 
oxygen concentrations. Operation experiences in this field are also 
mentioned. It has not been possible to deduce any definite limit for 
the highest acceptable oxygen supply to a carbon steel system. An 
estimate gives between 0.001 and 0.1 micrograms/m?s for the radia- 
torsurface in contact with water. 


1229 Effects of energy conservation in residential and commer- 
cial buildings. Hirst, E. (Oak Ridge National Lab., TN); Hannon, B. 
Science; 205: 656-661(17 Aug 1979). 

In 1977, heating, cooling, lighting, and other operations in 
residential and commercial buildings used 27 quads (1 quad = 10° 
British thermal units) of energy. This is more than one-third of the 
nation’s total energy budget. Future trends in energy use in buildings 
are likely to depend strongly on fuel prices and government policies 
designed to save energy. Three scenarios are examined: (1) base line 
in which fuel prices rise as projected by the Department of Energy; 
(2) conservation case that includes higher gas and oil prices plus the 
regulatory, financial incentive, and information programs authorized 
by the 94th Congress and proposed in the April 1977 National 
Energy Plan; and (3) another conservation case that also includes 
new technologies (more efficient equipment, appliances, and struc- 
tures). These scenarios are analyzed for changes in energy use, costs, 
and employment by means of detailed engineering-economic models 
of energy use in residential and commercial buildings developed at 
the Oak Ridge National Laboratory and input-output analyses devel- 
oped at the University of Illinois. 


1230 (NP—23971) Directory of central air conditioners. (Cali- 
fornia Energy Commission, Sacramento (USA)). [nd]. 64p. NTIS, 
PC A04/MF AOl1. 

Tabulated data on central air conditioners are presented. 
Information is included on manufacturer's name, brand name, model 
number, type of unit, cooling capacity, power input in watts, and 
energy efficiency ratio for every unit. Heat pump equipment has 
additional data on heat input and output and coefficient of perfo- 
mance. (LCL) 


RESIDENTIAL BUILDINGS 
REFER ALSO TO CITATION(S) 503, 525 


1231 (CONF-790328—P1, pp 203-210) Application of thermo- 
syphon in a long-duration low temperature storage system for residen- 
tial cooling. Yang, K.T.; Delich, M. (Univ. of Notre Dame, IN). 
1979. 


From Solar energy storage options workshop; San Antonio, 
TX, USA (18 Mar 1979). 

The feasibility of a long-duration low temperature storage 
system utilizing winter-cold in the atmosphere for residential air 
conditioning in the summer, based on the application of a thermosy- 
phon, is studied experimentally. The basic system consists of a closed 
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heat transfer loop, known as a thermosyphon, containing an ye spall 
ating refrigerant, which extracts heat from a storage water tank to 
produce ice during winter months and dissipates it to cold atmos- 
phere through exposed heat transfer surfaces. This is accomplished 
by natural circulation in the thermosyphon based on the temperature 
difference between the water temperature in the tank and that in the 
cold atmosphere, and also the height differential between the ex- 
posed heat transfer surfaces and the storage tank. The resulting ice 
stored in the tank during the winter is then utilized through a second 
heat transfer loop to produce chilled water for central air condition- 
ing in the summer. Cooling capacity of such a system depends on the 
size of the storage tank and also on the number of days during the 
winter season when the temperature in the atmosphere falls below 
freezing. Advantages of this system are (1) the basic system is simple 
to construct and maintain, (2) there is no moving part and hence no 
energy consumption associated with ice production in the storage 
tank, (3) the efficiency of the heat transfer process in the thermosy- 
phon is not critical for its satisfactory operation as long as the 
number of days with freezing temperatures is adequate to produce 
all the needed ice, and (4) this system can be applied to existing 
homes just as readily as new homes. Several sets of laboratory test 
data are shown, and the feasibility of such a thermosyphon system is 
demonstrated. The thermosyphon heat-transfer loop and the associ- 
ated system are described followed by a presentation of a laboratory 
simulation system, together with laboratory data obtained so far. 


1232 (CONF-790328—P2, pp 339-344) Structural thermal mass 
and comfort cooling requirements of residences in various US climates. 
Allen, C.P.; Clark, G. (Trinity Univ., San Antonio, TX). 1979. 

From Solar energy storage options workshop; San Antonio, 
TX, USA (18 Mar 1979). 

Total latent and sensible comfort cooling energy consumption 
is simulated for six different versions of a residence in Albuquerque, 
Ft. Worth, Miami, and Phoenix. The simulation is based on the 
detailed methodology of the N.B.S.L.D. Program and utilizes hourly 
meteorological data for a typical June through August period. The 
six versions of the residence differ in the type, amount, and location 
of structural thermal mass. The effects of these design variations on 
total air conditioning power consumption are small in Ft. Worth and 
Miami. As expected the largest effects occurred in Phoenix and 
Albuquerque where the diurnal temperature variation is largest. 


1233 (CONF-790328—P2, pp 351-365) Case study of the Brow- 
nell low energy requirement house (thermal storage analysis). Jones, 
R.; Krajewski, R.; Dennehy, G. (Brookhaven National Lab., Upton, 
NY). 1979. 

From Solar energy storage options workshop; San Antonio, 
TX, USA (18 Mar 1979). 

An analysis is made of the thermal storage performance of an 
innovative residence built in the Adirondacks area of New York 
State by Adirondack Alternate Energy. A detailed case study report 
of this residence wiil be issued shortly by Brookhaven National 
Laboratory. Effective integral thermal storage provided by the 
exposed interior building structure serves to keep interior tempera- 
ture swings within acceptable limits. Additional remote thermal 
storage is provided in the form of a large sand bed with air ducts 
located below the basement floor slab. The building was instrument- 
ed and tested by BNL staff during January, February, and March of 
1978, with technical assistance provided by the builder's staff. The 
thermal storage effects of the remote sand bed and the building 
materials available for thermal storage within the structure are 
quantified. The thermal storage performance of the exposed building 
materials was found to be quite effective. The existing sand bed, 
however, has a diurnal storage utilization factor of only 8%. Two 
hypothetical designs are shown which improve the storage bed 
utilization to 38% for a sand bed with an enhanced duct system and 
61% for a ducted concrete slab. Other comparisons of these storage 
beds are also made, including a comparison with a rock bed storage 
system. 


1234 (CONF-790417—4) Status of load management storage 
demonstrations. Long, H.M.; Mohre, D.L. (Oak Ridge National 
Lab., TN (USA); Department of Energy, Washington, DC (USA). 
Economic Regulatory Administration). 1979. Contract W-7405- 
ENG-26. 15p. Dep. NTIS, PC A02/MF AO1. 

From IEEE transmission and distribution meeting; Atlanta, 
GA, USA (Apr 1979). 

DOE is funding a nationwide demonstration of electric load 
management through the use of utility-controlled, customer-side 
thermal energy storage for residential space conditioning. The gen- 
eral concept of the projects was developed with the assistance of a 
broadly based working group drawn from the utility industry. This 
paper presents the current status of these demonstrations. Ten dem- 
onstrations are underway - five heat storage and five cool storage - 
using between 30 and 50 near-commercial thermal storage devices. 
The installations and experimental program are designed to: (1) 
collect reliable load research data for assessing the impact on the 
utility system; (2) delineate and solve installation problems; (3) 
establish maintainability; (4) illuminate customer and utility accept- 
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ance; and (5) generate cost data. The results obtained are expected to 
assist utilities in making local load-management decisions, to assist 
DOE in establishing priorities for R and D efforts in load manage- 
ment, and to provide objective information related to the electric 
system impact, energy conservation, and cost-effectiveness of this 
form of load management. 


1235 (COO—4490-4) Use of fluidized bed heat exchangers in 
heat pump systems for improved performance. Progress report. Chen, 
J.C.; Sarubbi, R.G. (Lehigh Univ., Bethlehem, PA (USA)). Jul 1978. 
Contract EC-77-S-02-4490. 17p. Dep. NTIS, PC A02/MF AOl1. 

The performance of a residential-type heat pump nominally 
rated at 60,000 Btu/hr is being investigated, when its heat exchang- 
ers are replaced with fluidized bed heat exchangers. A York heat 
pump has been obtained and installed and a plenum and associated 
ductwork have been constructed. The plenum recirculates exhaust 
and inlet air from and to the evaporator and condenser to maintain 
control over air flow temperatures. Work has been completed in the 
first phase of the design of fluidized bed heat exchangers in which 
bare tube heat transfer coefficients were obtained. 


1236 (COO—4490-7) Use of fluidized bed heat exchangers in 
heat pump systems for improved performance. Technical status report, 
December 1, 1978-February 28, 1979. Chen, J.C.; Sarubbi, R.G. 
(Lehigh Univ., Bethlehem, PA (USA)). Feb 1979. Contract EC-77- 
S-02-4490. 16p. Dep. NTIS, PC A02/MF AOI. 

Portions of document are illegible. 

Pressures and temperatures throughout the heat pump system 
can now be monitored automatically on the data logger. Tests have 
continued to accumulate data for use in designing the fluidized bed 
heat exchanger in an effort to choose a distributor plate configura- 
tion and particle type which will minimize pressure drop and maxi- 
mize heat transfer. When large glass particles supported by a screen 
were used to support smaller particles, the smaller particles tended 
to work under the vibrating larger particles and fall through the 
screen. A system which consisted of a plexiglass plate with large 
holes which supported a fine screen upon which the particles were 
placed, produced an uneven air flow distribution. Pressure drop was 
less for plastic particles than for glass particles. Heat transfer coeffi- 
cients were five to ten times higher for the glass particle bed and 
about three times higher for the plastic particle bed than they are for 
the nonfluidized configuration. A figure of merit, which is the ratio 
of heat transfer coefficient to pressure drop (h/Ap), shows the plastic 
particles and the smaller particles for 1 1/2 inch thick beds perform- 
ing comparably; however, the plastic particles tended to stick to the 
sidewalls, which might cause complications in an actual bed design. 


1237 (DOE/EIA—0199/P) Characteristics of the 
stock and households: preliminary findings from the National Interim 
Energy Consumption Survey. (Department of Energy, Washington, 
DC (USA). Energy Information Administration). 1 Oct 1979. Sip. 
Dep. NTIS, PC A04/MF AOl1 

Four sets of tables are presented describing the households 
and the housing units selected to be in the National Interim Energy 
Consumption Survey (NIECS). The first set (Tables 1-3) presents 
Statistics concerned with general structural features of the housing 
unit including: type, size, age, and value of the structure. Tables 4 
and 5 show household inventories of major appliances; displayed are 
statistics on the number, type, and features of appliances used by the 
households. The third set of tables (6-13) deals with household- 
heating equipment and the distribution of fuels used for space 
heating, water heating, and cooking. Table 14 gives some general 
demographic information on the NIECS households. The sample 
base used for the report is 3843. This figure includes ali occupied 
residential housing units sampled in the NIECS during the winter of 
1978 to 1979. A series of weights was applied to the sample units to 
allow estimates to be made of ihe entire population. After weighting, 
the estimated population was equal to 76.6 million housing units. 


1238 (DOE/TIC—10247) Utility and performance relative to 
consumer product energy efficiency standards. Coggins, J.L. (Energy 
Applications, Columbia, MD (USA)). 2 Aug 1979. Contract AC03- 
79CS20315. 12p. Dep. NTIS, PC A02/MF A011. 

The interim report summarizes work done under the fourth of 
six tasks of an investigation of the relative utility and performance of 
nine consumer products covered by the Energy Policy and Conser- 
vation Act. The objective of Task IV was to recommend an ap- 
proach in the energy efficiency standards program for handling 
utility and performance. The approach recommended is: prior to 
promulgating final standards, set numerical limits for utility and 
performance to define classes and perform numerical trade-offs of 
projected energy savings versus any lessening of utility and perform- 
ance. The trade-offs, which would be based on the definitions of 
utility and performance recommended in Task III, would assist in 
determining whether or not a standard is economically justified as 
well as the appropriate number of classes for a product. The success- 
ful implementation of this approach requires obtaining data by 
surveys on the utility of the product features likely to result in 
additional product classes; it depends on development of a method- 
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ology to weigh projected energy savings versus utility in a quantita- 
tive way. Since these recommended analyses are to be carried out 
prior to the issuing of final standards and require no a 
monitoring of utility and formance, this recommended approac 

is unlikely to require significant changes to the DOE test procedures. 


1239 (DOE/TIC—10564) Analysis of Federal residential 
energy conservation programs. Hirst, E.; Carney, J. (Oak Ridge 
National Lab., TN (USA)). Feb 1977. "24p. Dep. NTIS, PC A02/MF 
AOl. 

Recent residential energy conservation programs under de- 
velopment and evaluation by the Federal government include the 
following: FEA’s appliance efficiency targets (two sets); the Depart- 
ment of Housing and Urban Development program to develop 
thermal standards for new construction (two sets); a nationwide 
program to retrofit single-family units (state conservation plans, 

UD, and FEA financial assistance and demonstration programs); 
and a stronger conservation program. The programs discussed were 
all authorized by the 94th Congress; none are yet fully implemented. 
Each program is evaluated for its effects on residential energy use 
(by fuel type and in aggregate) and on household economics be- 
tween 1977 and 2000. 


1240 (LBL—9290) Thermal mass: its role in residential con- 
struction. Curtis, B.; Andersson, B.; Kammerud, R.; , W 
Whitley, K. (California Univ., Berkeley (USA). Lawrence eley 
Lab.). Jun 1979. Contract W-7405-ENG-48. 10p. (CONF-791009— 
8). Dep. NTIS, PC A02/MF AO1. 

From International conference on energy use management; 
Los Angeles, CA, USA (22 Oct 1979). 

effects of thermal mass on the energy consumption of 

residential structures have been studied in four climates. The com- 
puter program BLAST was used to determine heating and cooling 
loads of residential structures as a function of glazing distribution, 
level of thermal mass, insulation location, and ground coupling. A 
related paper by Kammerud and Place, The Effect of Occupant Use 
Patterns on the Performance of Direct-Gain Passive Solar Systems, 
presents heating and cooling loads for a similar structure as a 
function of thermostat profiles. Mass effects are found to be small, 
especially in comparison to user effects. 


1241 (LBL—9397) Indoor/outdoor measurements of formalde- 
hyde and total aldehydes. Lin, C.; Anaclerio, R.N.; Anthon, D.W.; 

Fanning, L.Z.; Hollowell, C.D. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). Jul 1979. Contract W-7405-ENG-48. 14p. 
(EEB-Vent—79-7; CONF-790917—10). Dep. NTIS, PC A02/MF 
AOl. 


From American Chemical Society national meeting; Wash- 
ington, DC, USA (10 Sep 1979). 

When infiltration and ventilation of a building are reduced in 
order to achieve energy savings, indoor air quality might deteriorate. 
Formaldehyde and other aldehydes, important indoor air contami- 
nants, were studied as a function of building air exchange rates in 
public buildings and energy-efficient research houses. Sequential gas 
bubbling systems were used in conjunction with a pneumatic flow 
control system for field sampling. Samples were collected simulta- 
neously for formaldehyde and total aliphatic aldehydes, and were 
analyzed in the laboratory using modified chromotropic acid, parar- 
osaniline and MBTH methods. At public buildings, it was found that 
concentrations of formaldehyde and aldehydes were about the same 
in indoor and outdoor air due largely to traditionally high ventilation 
rates in these buildings. However, it is evident that indoor air in 
general has higher formaldehyde and total aliphatic aldehyde levels 
than outdoor air. Residential buildings and office trailers, in particu- 
lar, have formaldehyde and total aliphatic aldehyde concentrations 
that can exceed the promulgated European indoor formaldehyde 
standard of 120 yg/m*(~ 100 ppB). Since these high air contami- 
nant levels might have adverse health and comfort effects on build- 
ing occupants, further study is needed to establish ventilation re- 
quirements for energy-efficient building designs. 


1242 (ORNL/TM—6494) Technique for measuring the appar- 
ent thermal conductivity of flat insulations. Moore, J.P.; McElroy, 
D.L.; Jury, S.H. (Oak Ridge National Lab., TN (USA)). Oct 1979. 
Contract W-7405-ENG-26. Sip. Dep. NTIS, PC A04/MF AOl. 

A technique for measuring the apparent thermal conductivity, 
A*, of flat insulations - either batt or loose - is described. This 
technique consists of a flat Nichrome-screen wire sandwiched be- 
tween two samples and heated electrically. Results from a limited 
experimental test are described and compared with results from a 
pipe insulation tester. Thermal modeling of this system shows that 
accurate measurements with A* down to 0.01 W/m K and insulation 
thicknesses below 0.089 m (3 1/2 in.) should be straightforward. 
Measurement of A* for material as thick as 0.305 m (12 in.) should 
also be possible with a lateral guard scheme to reduce heat flow 
along the screen wire heater. 


1243 First edition of the energy conservation design manual for 
new residential buildings. Contract EM-76-F-01-8113. Sacramento, 
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CA; Energy Resources Conservation and Development Commission 
(1978). 546p. (DOE/TIC—10258). California ENergy Commission, 
1111 Howe Ave., Sacramento, CA. 

The procedures, calculations, and documentations which 
must be completed before application for a building permit is made 
are described. Blank copies of compliance forms are included which 
the Building Official may require to be filed with the Building 
Department at the time of application. The standards are minimum 
requirements. Energy conservation requirements are established for 
each of the energy consuming elements of a building. Two alterna- 
tive design procedures a designer may use to meet the minimum 
design requirements are outlined. The following are covered: heat 
loss through the building envelope, climate control systems, service 
water heating systems, swimming pool water heating systems, ex- 
emptions, insulation and weatherstripping material and placement, 
exemptions, algorithms and graphics, and intermittent ignition de- 
vices and appliance efficiency standards. (MHR) 
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1244 (CONF-790328—P2, pp 335-337) Structural thermal mass 
and comfort cooling requirements of commercial buildings in various 
US climates. Allen, C.P.; Clark, G. (Trinity Univ., San Antonio, 
TX). 1979. 

From Solar energy storage options workshop; San Antonio, 
TX, USA (18 Mar 1979). 

Total latent and sensible comfort cooling energy consumption 
is simulated for five different versions of a commercial building in 
Albuquerque, Ft. Worth, Miami, and Phoenix. The simulation uti- 
lizes hourly meteorological data for a typical June through August 
period and is based on the detailed methodology of the N.B.S.L.D 
Program. The five versions of the commercial building differ in the 
type, amount, and location of the structural thermal mass. The 
effects of the design variations on total air conditioning energy 
consumption are larger than in the corresponding residence in all 
climates. 


SCHOOL, MUNICIPAL AND OTHER PUBLIC BUILDINGS 
REFER ALSO TO CITATION(S) 1167, 1241 


1245 (DOE/TIC—10254) Identification of energy issues in 
health care. Plunkett, R. (Department of Energy, Washington, DC 
(USA). Office of Conservation Planning and Policy). 31 Oct 1978. 
39p. Dep. NTIS, PC A03/MF AOl1. 

This report delineates significant issues that should be consid- 
ered in order to achieve energy conservation in health care facilities. 
Comprehensive, factual, and practical solutions must be found for 
two reasons. First, escalating costs in both health care and energy 
are moving toward crisis proportions. Second, the National Energy 
Conservation Policy Act underwrites an energy-conservation effort 
in hospitals throughout the nation that can most effectively be 
implemented by resolving many of these issues. Section 1 places 
energy-conservation issues in focus. Section 2 provides brief over- 
views of energy issues in health care. Background information is 
provided in eight areas: goals, incentives, responsibilities, policies, 
implementation, legalities, financing, and technology. Of a total of 28 
significant issues identified in Section 3, the key issues are concluded 
to be: Health Care Industry recognition of the potential energy 
crisis; improved ventilation standards; adequate data collection; dis- 
semination of energy information; emphasis on Low Cost/No Cost 
programs; and third-party payers’ conservation incentives. (MCW) 


1246 (LBL—9106) Saving schoolhouse energy: final report. 
Rudy, J.; Sigworth, H.W. Jr.; Rosenfeld, A.H. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). Jun 1979. Contract W- 
7405-ENG-48. 90p. (EEB—79-03). Dep. NTIS, PC AOS/MF AOI1. 

The elementary, intermediate, and secondary schools of 
America use an estimated 11% of all of the space heating and 
cooling energy consumed in the US. The American Association of 
School Administrators estimates that 50% of the energy used by 
schools is wasted. So in early 1976 AASA proposed the Saving 
Schoolhouse Energy program to identify and analyze energy con- 
serving Opportunities in existing school buildings and to demonstrate 
the desirability of retrofitting these buildings. The phases of the 
program are described and the results show that very few school 
systems can afford the costs involved in identifying cost effective 
Energy Conservation Opportunities in the manner used by this 
program. It is clear that the savings that can be achieved by many 
school districts from conservation retrofits will not be achieved until 
the school administrators take the necessary steps to educate existing 
personnel, or to employ competent professional maintenance and 
design personnel. (MCW) 


1247 Energy savings in school buildings: a selected checklist. 
Wismer, D. (comp.). Augusta, ME; Maine State Library (1979). 16p. 
(NP—24144). 
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The bibliography contains forty-three references selected 
from two machine-readable data files maintained by the US Depart- 
ment of Energy: Energy Data Base and General and Practical 
(Energy Information). 


COMMERCIAL AND INDUSTRIAL BUILDINGS 
REFER ALSO TO CITATION(S) 1242, 1261 


1248 (DS—115) Improving the DOE/small business relation- 
ship. (Development Sciences Corp., Inc., Sagamore, MA (USA)). 15 
Oct 1979. Contract ACO1-791R 10094. 81p. Dep. NTIS, PC A0S/MF 
AOl. 

It is concluded in this study that DOE has failed to take the 
necessary steps to develop and ensure the smoothest and most- 
productive relationship with small businesses. Measures that can be 
implemented to ameliorate this situation, especially those of a com- 
municative nature, have been determined. Other substantive meas- 
ures that have been investigated and that are discussed deal with 
procurement, regulation, and assistance. The chapters detail the 
difficulties cited by small businesses in their relationship with DOE 
in each of these areas and advances specific substantive and commu- 
nicative measures that the DOE can adopt to improve matters. 
Chapter VI considers innovation of a small-business policy, and the 
final chapter considers changing the present institutional framework 
and creating a Small Business Office. (MCW) 


TRANSPORTATION 
REFER ALSO TO CITATION(S) 1201 


LAND AND ROADWAY 


1249 (DOE/TIC—10261) Value of eliminating uncertainty 
bearing on ride-sharing options: a notional analysis. Brown, R.V.; 
Campbell, V.N.; Feuerwerger, P.H. (Decisions and Designs, Inc., 
McLean, VA (USA)). Sep 1977. 33p. Dep. NTIS, PC A03/MF AO1. 

The value of information is the difference in expected value 
of a decision with and without the pertinent information. This value 
acts as a limit on how much can be garnered from any information 
outcome, and will be much higher than any study can reasonably be 


expected to supply. The uncertainties evaluated for policy options 
dealing with ride-sharing are: relative utility by mode, consumer 
weights, geographic pattern, institutional pattern, consumer adop- 
tion, and cost-effectiveness. A detailed evaluation of each option is 
made after discussing the method of calculating the value of perfect 
information. The example deals with whether to supply 10 or 20 
buses to a specific route. (MCW) 


1250 (DOT-TPI—10-77-29) Land use impacts of rapid transit: 
implications of recent experience. Final report. Knight, R.L.; Trygg, 
L.L. (De Leuw, Cather and Co., San Francisco, CA (USA)). Aug 
1977. 264p. NTIS. 

Evidence of land use impacts of recent major rapid transit 
improvements are reviewed and conclusions drawn concerning the 
extent and nature of such impacts and the conditions under which 
they have occurred. Transit improvements studied are primarily 
post-World War II in origin. American and Canadian examples are 
stressed, although European experience is teated briefly. Virtually all 
major modern American and Canadian rapid transit investments are 
included, covering conventional rapid rail, commuter rail, light rail 
and bus/busway. In addition to conclusions on general patterns of 
land use impact and causes, research recommendations and Federal 
policy implications are drawn. 


1251 (DOT-TPI—10-77-31) Land use impacts of rapid transit: 
implications of recent experience. Knight, R.L.; Trygg, L.L. (De 
—_ Cather and Co., San Francisco, CA (USA)). Dec 1977. 17p. 
NTI 

This report reviews evidence of land-use impacts of recent 
major rapid-transit improvements and draws conclusions concerning 
the extent and nature of such impacts and the conditions under 
which they have occurred. Transit improvements studied are pri- 
marily post-World War II in origin. American and Canadian exam- 
ples are stressed, although European experience is treated briefly. 
Virtually all major modern American and Canadian rapid-transit 
improvements are included, covering conventional rapid rail, com- 
muter rail, light rail, and bus/busway. In addition to conclusions on 
general patterns of land-use impact causes, research recommenda- 
tions and Federal policy implications are drawn. 


1252 (ORNL/TM—6450) Light truck forecasts, Liepins, G.E. 
(Oak Ridge National Lab., TN (USA)). Sep 1979. Contract W-7405- 
ENG-26. 52p. Dep. NTIS, PC A04/MF AOI. 

The recent dramatic increase in the number of light trucks 
(109% between 1963 and 1974) has prompted concern about the 
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energy a of the growing popularity of the light truck. 
An estimate of the future number of light trucks is considered to be a 
reasonable first step in assessing the energy impact of these vehicles. 
The monograph contains forecasts based on two models and six 
scenarios. The coefficients for the models have been derived by 
ordinary least squares regression of national level time series data. 
The first model is a two stage model. The first stage estimates the 
number of light trucks and cars (together), and the second stage 
applies a share’s submodel to determine the number of light trucks. 
The second model is a simultaneous equation model. The two 
models track one another remarkably well, within about 2%. The 
scenarios were chosen to be consistent with those used in the 
Lindsey-Kaufman study Projection of Light Truck Population to 
Year 2025. Except in the case of the most dismal economic scenario, 
the number of light trucks is expected to increase from the 1974 level 
of 0.09 light truck per person to about 0.12 light truck per person in 
1995. 


1253 Potential for improving short-trip fuel economy by fuel 
formulation. Marshall, W.F. Warrendale, PA; Society of Automotive 
Engineers, Inc. (1979). 12p. (CONF-7906132—1). Society of Auto- 
motive Engineers, Inc., 400 Commonwealth Dr., Warrendale, PA. 
si From Passenger car meeting; Dearborn, MI, USA (11 Jun 
1979). 

An experimental investigation was undertaken to determine 
the influence of fuel characteristics on fuel economy penalty in- 
curred in short trips and in operating vehicles at other than normal 
ambient temperatures. The project was to determine the potential 
benefits of fuel reformulation to minimize fuel economy penalty 
associated with cold-start, warm-up operation. Two vehicles, fueled 
with gasoline and natural gas, were operated from cold start in a 
chassis dynamometer facility maintained at 20° and 90°F ambient 
temperatures. Results indicate 15% less energy consumed in a 5-mile 
trip achieved by changes in choke schedule and mixture stoichio- 
metry which were made possible by use of the gaseous fuel. A data 
treatment system was devised to allow differentiation of economy 
penalty due to friction from that due to enrichment/choking. The 
friction penalty, when expressed in terms of distance, appears to be 
nearly independent of vehicle or engine size and is about three times 
greater at 20°F than at 90°F. 


SEA AND WATER 


1254 (SAN—1175-T2(Vol.1)) Energy study of the marine 
transportation industry. Volume I. Executive summary. (Booz, Allen 
and Hamilton, Inc., Bethesda, MD (USA)). Jun 1978. Contract EY- 
76-C-03-1175. 27p. Dep. NTIS, PC A03/MF AO1. 

This report covers the conclusions and recommendations 
resulting from an examination of energy use in the marine transporta- 
tion industry. It will assist DOE in formulating research and devel- 
opment programs that will promote energy conservation. The results 
of the analysis determined that the maritime transportation industry 
consumed approximately 2.9 quads in 1974. This consumption is 
expected to rise to 6.7 quads by the year 2000. In response to the 
need to reduce energy consumption below the projected level for 
the year 2000, conservation-oriented R and D programs were inves- 
tigated. Two program areas recommended for funding by DOE are 
diesel bottoming cycles and adiabatic diesels. The methodology used 
is discussed in the Executive Summary. Volumes II and III cover 
Tasks I and II, Industry Summary and Regulations and Tariffs, 
respectively. Volume IV combines Tasks III and IV, Efficiency 
Improvements and Industry Future. A fifth volume, which is availa- 
ble from DOE, contains documentation of the Marine Transporta- 
tion Energy Model (MTEM). 


1255 (SAN—1175-T2(Vol.2)) Energy use in the marine trans- 
portation industry: Task I, Industry Summary. Final report. (Booz, 
Allen and Hamilton, Inc., Bethesda, MD (USA). Transportation 
Consulting Div.). Sep 1977. Contract EY-76-C-03-1175. 105p. Dep. 
NTIS, PC A06/MF AOl. 

Task I, Industry Summary, defines the current marine trans- 
portation industry in terms of population, activities, and energy use. 
It identifies the various operating or service sectors of the marine 
transportation industry and determines the numbers and types of 
vessels, their operating characteristics, and energy consumption. The 
analysis includes all powered water-borne craft, with the exception 
of those owned or operated by a government organization and fixed 
offshore production platforms. The energy consumption analysis of 
the marine transportation industry concludes with 4 major findings: 
the marine transportation industry consumes 2.934 quads annually; 
energy consumption in the marine transportation sector represents 
15% of the energy consumed for transportation services; the foreign 
trade sector consumes 80% of the estimated marine transportation 
energy requirements; and a minimum of 28% of the energy required 
by the marine transportation industry is purchased in the US. In each 
additional chapter (foreign trade, Great Lakes, coastal shipping, 
offshore, inland waterways, fishing sectors, and recreational boats) 
the subjects are described in terms of population, operating profiles, 
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energy consumption, typical or generic vessels, costs, and cargo 
movements. 


1256 (SAN—1175-T2(Vol.4)) Energy use in the marine trans- 
portation industry: Task III. Efficiency improvements; Task IV. In- 
dustry future. Final report, Volume IV. (Booz, Allen and Hamilton, 
Inc., Bethesda, MD (USA)). Dec 1977. Contract EY-76-C-03-1175. 
139p. Dep. NTIS, PC A07/MF AO1. 

Tasks III and IV measure the characteristics of potential 
research and development programs that could be applied to the 
maritime industry. It was necessary to identify potential operating 
scenarios for the maritime industry in the year 2000 and determine 
the energy consumption that would result given those scenarios. 
After the introductory chapter the operational, regulatory, and 
vessel-size scenarios for the year 2000 are developed in Chapter II. 
In Chapter III, future cargo flows and expected levels of energy use 
for the baseline 2000 projection are determined. In Chapter IV, the 
research and development programs are introduced into the future 
US flag fleet and the energy-savings potential associated with each is 
determined. The first four appendices (A through D) describe each 
of the generic technologies. The fifth appendix (E) contains the 
baseline operating and cost parameters against which 15 program 
areas were evaluated. (MCW) 


PIPELINE 


1257 (SAN—1171-2) Energy consumption in the pipeline indus- 
try. Technical report, Task 1 (partial). Banks, W.F. (Department of 
Energy, San Francisco, CA (USA). San Francisco Operations 
Office). 31 Dec 1977. Contract EY-76-C-03-1171. 165p. Dep. NTIS, 
PC A08/MF AOl1. 

Estimates are developed of the energy consumption and 
energy intensity (EI) of five categories of US pipeline industries: 
natural gas, crude oil, petroleum products, coal slurry, and water. 
For comparability with other transportation modes, it is desirable to 
calculate EI in Btu/Ton-Mile, and this is done, although the neces- 
sary unit conversions introduce additional uncertainties. Since water 
— — lines operate by lift and gravity, a comparable EI is not 
definable. 


1258 (SAN—1171-4) Efficiency improvements in pipeline trans- 
portation systems. Technical report, Task 3. Banks, W.F.; Horton, 
J.H. (Energy Research and Development Administration, San Fran- 
cisco, CA (USA). San Francisco Operations Office). 1977. Contract 
EY-76-C-03-1171. 268p. Dep. NTIS, PC A1l2/MF A0O1. 

This report identifies those potential energy-conservative 
pipeline innovations that are most energy- and cost-effective, and 
formulates recommendations for the R, D, and D programs needed 
to exploit those opportunities. From a candidate field of over twenty 
classes of efficiency improvements, eight systems are recommended 
for pursuit. Most of these possess two highly important attributes: 
large potential energy savings and broad applicability outside the 
pipeline industry. The R, D, and D program for each improvement 
and the recommended immediate next step are described. The eight 
programs recommended for pursuit are: gas-fired combined-cycle 
compressor station; internally cooled internal combustion engine; 
methanol-coal slurry pipeline; methanol-coal slurry-fired and coal- 
fired engines; indirect-fired coal-burning combined-cycle pump sta- 
tion; fuel-cycle pump station; internal coatings in pipelines; and drag- 
reducing additives in liquid pipelines. . 


1259 Energy and labor requirements of intercity motor freight 
transportation. Penner, P.S. (Univ. of Illinois, Urbana). Resour. 
Energy; 1: No. 4, 375-395(Dec 1978). 

Intercity motor carrier operations are divided into three 
broad categories: (I) regulated, (II) private, and (IIT) owner-opera- 
tor. Total economic costs per ton-mile are computed for each of 
these modes. Input/output analysis is then used to compute the total 
energy and labor impacts per ton-mile for the three modes. Compari- 
sons are made to similar figures for other modes and policy applica- 
tions are discussed. 


INDUSTRY AND AGRICULTURE 


REFER ALSO TO CITATION(S) 503, 529, 1162, 1184, 1202 


1260 (COO—4397-T2) Turbulent energy losses during orchard 
heating. Bland, W.L. (Pennsylvania State Univ., University Park 
(USA). Dept. of Horticulture). 1979. Contract EC-77-S-02-4397. 65p. 
Dep. NTIS, PC A04/MF AOl1. 

Thesis. 

Two rapid-response drag anemometers and low time constant 
thermocouples, all at 4 m above a heated orchard floor, sampled 
wind component in the vertical direction and temperature at 30 Hz. 
The turbulent heat flux calculated revealed not more than 10% of 
the heat lost from the orchard was via turbulent transort. The 
observations failed to support previous estimates that at least a third 
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of the energy applied was lost through turbulent transport. Underes- 
timation of heat loss due to mean flow and a newly revealed flux due 
to spatial variations in the mean flow may explain the unaccounted 
for loss. 


1261 (DOE/EIA/2344—2) Industrial Sector Technology Use 
Model (ISTUM): industrial energy use in the United States, 1974- 
2000. Volume 1: primary model documentation, Book 2, Chapters IV, 
V, VI, and VII. Bohn, R.E.; Herod, J.S. (Energy and Environmental 
Analysis, Inc., Arlington, VA (USA)). 19 Jun 1978. Contract EX-76- 
C-01-2344. 264p. Dep. NTIS, PC A12/MF AOl1. 

The Industrial Sector Lape perp Use Model provides a 
single framework for integrating all of the information and analysis 
into a set of predictions of industrial energy use. Given this volume 
of information which must be considered, this requires a set of 
computerized engineering-economic models. The design of these 
models is the subject of Chapter IV. The environmental factors in 
ISTUM are developed and presented in Chapter V. Chapter VI 
discusses the work accomplished by DATA Resources, Inc. in 
support of the ISTUM. A glossary, briefly defining special terms 
used in the ISTUM documentation, is given in Chapter VII. (MCW) 


1262 (DOE/EIA/2344—3) Industrial Sector Technology Use 
Model (ISTUM): industrial energy use in the United States, 1974- 
2000. Volume 2. Results. Bohn, R.E.; Herod, J.S. (Energy and 
Environmental Analysis, Inc., Arlington, VA (USA)). 19 Jun 1978. 
Contract EX-76-C-01-2344. 117p. Dep. NTIS, PC A06/MF AOl. 

This volume, the second of a four-volume report, presents the 
current status of the Industrial Sector Technology Use Model 
(ISTUM), an analysis and projection of the use of energy in the 
industrial sector, developed as a tool to develop insights on the 
energy future of the US. Volume | describes the model logic and 
primary data inputs of ISTUM. This volume presents the results of 
the initial base case run of ISTUM. Volumes III and IV discuss in 
detail the energy demand data inputs and technology cost inputs, 
respectively. It is believed that, given the specified policy scenarios, 
the results presented in this volume provide an accurate picture of 
the trends in the demands for fuels and technologies for the remain- 
der of the century. Following the introductory chapter, chapters are 
entitled: Projected Trends in Industrial Fuel Consumption; Project- 
ed Contributions of Technologies to the Industrial Sector; and 
Service Sector Perspectives of ISTUM 4/6/78 Base Case Results 
(steam sector, direct heat - intermediate and dirty; indirect heat - 
coal capable; machine drive service sector; electrolytic sector; space 
heat; indirect - not coal capable; calcining; glass melting; brick and 
clay firing; iron making; and steel reheating). 


1263 (DOE/ET/2344—1) Data sources and methods for indus- 
trial energy analysis. Final report. (Energy and Environmental Anal- 
ysis, Inc., Arlington, VA (USA)). Aug 1979. Contract EX-76-C-01- 
2344. 145p. Dep. NTIS, PC A07/MF AO1. 

Following an introductory and overview section of industrial 
energy-use patterns, Section II of this report describes a number of 
the major industrial-energy-use data bases often used to analyze 
industrial energy use. Section III gives the results of an analysis 
which used a number of energy and industrial-location data bases to 
estimate plant-specific energy use in ten of the largest energy-using 
industries. The section summarizes the results of the analysis and 
discusses the implications of the energy use per plant distributions 
for the industrial market for high- and low-Btu coal gasification and 
coal liquefaction. Section IV outlines a methodology for segmenting 
the industrial energy market and evaluating the competitiveness of 
low- and medium-Btu gas relative to other alternatives. The method- 
ology demonstrates the uses of the industrial energy data bases in 
performing market penetration analysis. 


1264 (DOE/S/4397—3) Conservation of oil in orchard heating. 
Final report, July 1, 1978-June 30, 1979. Martsolf, J.D. (Pennsylvania 
State Univ., University Park (USA)). Aug 1979. Contract EC-77-S- 
02-4397. 190p. Dep. NTIS, PC A09/MF AOI. 

A philosophy of modeling and measuring has been applied to 
a search for ways by which the efficiency of heating orchards may 
be increased or heating may be avoided by developing acceptable 
alternatives to heating. A box model was used to test the sensitivity 
of the heated orchard to modification of some of the energy losses 
that dictate the efficiency of heating. Turbulent transport was found 
to be of a smaller magnitude than previously believed leaving room 
for additional attention to wind breaks and shelter belts as conserva- 
tion techniques. The Orchard Foliage Temperature (OFT) model, a 
rigorous model of the radiant transfer as well as convective transfer 
in a heated orchard, was developed and described. The OFT deter- 
mines the minimum burn rate necessary for a given percentage of 
protection and so may be used as a frost thinning guide. It also 
provides predictions of the effect of disrupting heat losses to the soil 
near and beneath heaters. A Sprinkling Application Rate (SPAR79) 
model was developed from existing models. SPAR79 predicts nota- 
bly smaller application rates for the fusion sprinkling method. Rates 
predicted by SPAR79 were favorably compared to those used in 
field tests. Sprinkling for bloom delay was also carried out. Bloom 
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was delayed ten days. The combination of bloom delay and fusion 
appears to be a viable alternative to heating. A prototype frost alarm 
was developed and used for one frost season. Plans are to continue 
development of a radio transmitted alarm. Development of a micro- 
processor-based data acquisition and control system was begun for 
environmental monitoring and microclimate control.The possibility 
exists for use of dedicated single-board microcomputers by individu- 
al growers. These devices would provide potential for significant 
savings of fuel oil by controlling amounts of oil consumed for 
heating or eliminating burning oil by controlling sprinkling systems. 


1265 (FE—2468-56) Basic research in engineering: advanced 
industrial technology. Keiser, D.D.; Nagia, V.K.; Hill, R.F. (Idaho 
National Engineering Lab., Idaho Falls (USA); Engineering Soci- 
eties Commission on Energy, Inc., Washington, DC (USA)). Aug 
1979. Contract EF-77-C-01-2468. 59p. Dep. NTIS, PC A04/MF 
AOl. 

The purpose of this workshop, held at Texas A and M 
University on February 6 to 7, 1979, was to recommend to the 
Department of Energy a suitable advanced industrial technology 
program which defines specific energy-related areas needing long- 
term basic research in engineering. This program would lead to 
energy-efficient designs and manufacturing, and improved measure- 
ment concepts in the development of energy technology. Edited 
versions of papers presented at the workshop are included in the 
report, and contain information on industrial design methods; energy 
use and energy conservation research needs related to industrial 
processes; industrial processes instrumentation and measuring meth- 
ods; and research needs in tribology. (LCL) 


1266 Greywater for the greenhouse. Lindstrom, C.; Rockefel- 
ler, A. (Clivus Multrum USA, Cambridge, MA). pp 101-108 of 
Conference on energy-conserving, solar-heated greenhouses. Hayes, 
J.; Gillett, D. (eds.). Marlboro, VT; Marlboro College (1977). 

From Conference on energy conserving solar heated green- 
houses; Marlboro, VT, USA (19 Nov 1977). 

The greenhouse described is one which combined with the 
effects of a Clivus Multrum composter and a greywater roughing 
filter, closes the cycle of waste conversion/water purification/food 
production in the home. The design of the soil boxes and the effects 
of the set-up on plant growth are described. (MHR) 


1267 Maine Vocational Region Ten Hybrid Solar Greenhouse. 
Wing, C.G. pp 109-113 of Conference on energy-conserving, solar- 
heated greenhouses. Hayes, J.; Gillett, D. (eds.). Marlboro, VT; 
Marlboro College (1977). 

From Conference on energy conserving solar heated green- 
houses; Marlboro, VT, USA (19 Nov 1977). 

The design, construction, and performance of a 12 ft by 32 ft 
hybrid solar greenhouse as a prototype for vocational greenhouses to 
be built throughout the state are described. The unique external 
shutters and use of thermal mass are discussed. (MHR) 


ENERGY SOURCES 
REFER ALSO TO CITATION(S) 364, 520, 521 


1268 (CONF-790825—4) Estimation, forecasting, and multipli- 
er-simulation analyses of industrial demand for electricity in the 
United States. Chang, H.S.; Chern, W.S. (Oak Ridge National Lab., 
TN (USA); Tennessee Univ., Knoxville (USA). Dept. of Econom- 
ics). 1979. Contract W-7405-ENG-26. 24p. Dep. NTIS, PC A02/MF 
AOl. 

From Annual meeting of the American Statistical Associ- 
ation; Washington, DC, USA (12 Aug 1979). 

This paper discusses the specification of electricity demand 
and price equations for manufacturing industries and presents empiri- 
cal results, based on the data for 16 Standard Industrial Classification 
(SIC) three-digit industries from 1959 to 1976. Performances of 
estimated coefficients for the equations are evaluated by sample- 
period simulation tests. The estimated coefficients are then used to 
forecast electricity demand by industry and also to conduct multipli- 
er-simulation analysis. Preliminary results show that most of the 
estimated coefficients have the expected signs and are statistically 
significant. The estimated equations perform well in terms of sample- 
period simulation tests, registering small mean absolute percentage 
errors and mean square percentage errors. Forecasted results indi- 
cate that total electricity demand for the sector will grow at an 
average annual rate of 3.4% from 1977 to 1990 with a wide range of 
variation in the growth rates of individual industries. Results from 
multiplier simulation analyses reveal that changes in the price of 
natural gas, the value added, and the costs of generating electricity 
will affect future industrial demand for electricity substantially. 


1269 (DOE/EIA/2344—4) Industrial Sector Technology Use 
Model (ISTUM): industrial energy use in the United States, 1974- 
2000. Volume 3. Appendix on service and fuel demands. (Energy and 
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Environmental Analysis, Inc., Arlington, VA (USA)). 19 Jun 1978. 
Contract EX-76-C-01-2344. 203p. Dep. NTIS, PC A10/MF AO1. 

Appendix III-1 contains 4 sets of tables describing informa- 
tion included in the ISTUM demand base. The first set of tables 
describes 1974 fuel use: they disaggregate fuel consumption accord- 
ing to SIC, service sector, and fuel type. The next set show 1974 fuel 
consumption and service demand estimates and 1980, 1985, 1990, and 
2000 service demand forecasts. The next set indicates, for each 
service sector, the fraction of an industry's service demands that are 
allocated to each size-load factor category. The last set of tables 
shows the quantities of service demand required by each service 
sector in 1974; these service demands are disaggregated by fuel type. 
Appendix III-2 describes in detail how ECDB energy consumption 
was mapped into ISTUM service sectors. Tables I and II summarize 
the ECDB to ISTUM translation. The remaining part of the appen- 
dix describes the sources and quantities of ISTUM service demand 
and fuel consumption estimates for each SIC-service sector combina- 
tion. It briefly describes the sources of data on each industry (26) and 
give tables describing the industry's demand base. (MCW) 


1270 (DOE/EIA/2344—5) Industrial Sector Technology Use 
Model (ISTUM): industrial energy use in the United States, 1974- 
2000. Volume 4. Technology appendix. (Energy and Environmental 
Analysis, Inc., Arlington, VA (USA)). 19 Jun 1978. Contract EX-76- 
C-01-2344. 363p. Dep. NTIS, PC A16/MF AO1. 

This volume of the 4-volume ISTUM documentation gives 
information on the individual technology specifications. The first 
chapter presents a general overview of the ISTUM technology data 
bases. It includes an explanation of the data-base printouts and how 
the separate-cost building blocks are combined to derive an aggre- 
gate-technology cost. The remaining chapters document the specific- 
technology-cost specifications. Boiler technologies (conventional 
coal steam, conventional natural gas and oil in the steam-service 
sector, black liquor and wood boilers, and space-heat service sector) 
and non-boiler conventional technologies (natural gas non-boiler, oil- 
fired non-boiler, coal-fired non-boiler technologies and non-boiler 
primary system costs) are covered in Chapter II. Chapter III, Fossil 
Energy Technologies, covers atmospheric fluidized-bed combustion, 
low-Btu gasification of coal, and medium-Btu gasification. Chapter 
IV, Cogeneration and Self-Generation Technologies, covers the 
steam service sector, machine-drive service sector, and electrolytic 
service sector. Solar and geothermal technologies (solar steam, solar 
space heat, and geothermal steam technologies) are covered in 
Chapter V, while Chapter VI covers conservation technologies. 
(MCW) 


MATERIALS 
REFER ALSO TO CITATION(S) 1157 


EQUIPMENT AND PROCESSES 
REFER ALSO TO CITATION(S) 1143, 1170, 1275 


1271 (CONS—5058-T2) Demonstration of a nitrogen based car- 
burizing atmosphere. Second quarterly report, January 1-March 31, 
1979. Peartree, R.J. (Air Products and Chemicals, Inc., Allentown, 
PA (USA)). Jun 1979. Contract EM-78-C-01-5058. 17p. Dep. NTIS, 
PC A02/MF AOl1. 

This second quarterly report details the energy consumption 
of two heat treating furnaces while employing different atmospheres. 
Idle energy consumption tests on a box type furnace with a fibrous 
insulation indicate 7 to 14% lower fuel consmption when pure 
nitrogen replaces endothermic as a furnace atmosphere. Production 
energy consumption tests on an integral quench furnace are incon- 
clusive due to the limited data obtained thus far. As the program 
progresses, additional data will be available. 


1272 (COO—2840-11) Cupolas minimize the energy required to 
melt ferrous alloys. Draper, A.B. (Pennsylvania State Univ., Univer- 
sity Park (USA). Center for Air Environment Studies). May 1979. 
Contract EY-76-S-02-2840. 12p. (CONF-790803—54; CAES—S531- 
79). Dep. NTIS, PC A02/MF AO1. 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

Historically the cupola has been the most effective furnace for 
melting cast irons. Although its supremacy was challenged by elec- 
tric melting furnaces in the 1960's, persisting energy scarcity and 
high cost have encouraged a resurgence of interest in cupola tech- 
nology. Using the optimum design features of modern cupolas and 
the best melting practices, they can achieve melting efficiencies of 
45% or more based on the energy value of the original coal. In 
contrast, electric melting only uses 21% of the energy in coal. 
Despite these facts, many foundrymen fear that there will be prob- 
lems because of poor metallurgical control if they use cupolas. Yet 
experience has proven otherwise. In terms of energy conservation 
and economy it is better to use large cupolas as scrap melters in the 
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steel industry. Yet there is still a deep rooted prejudice against the 
cupola plus basic oxygen furnace route to steel making. 


1273 (COO—4397-T1) Evaluation and refinement of sprinkler 
application rate models used in frost protection. Perry, K.B. (Pennsyl- 
vania State Univ., University Park (USA). Dept. of Horticulture). 
1979. Contract EC-77-S-02-4397. 119p. Dep. NTIS, PC A06/MF 
AOl. 

Thesis. 

Two models of the sprinkled orchard which predict the 
application rates required for successful frost protection were evalu- 
ated. A Sprinkling Application Rate (SPAR79) model, used the heat 
budget approach to determine the rate of heat lost by the plant part 
through radiative, convective, and latent heat transfer processes at 
the actual plant part temperature and at the plant part's critical 
temperature. The difference between these two rates of heat loss is 
the rate at which heat must be added by the latent heat of fusion 
liberated as the applied water freezes. This model added considera- 
tion of humidity and ice accumulation to a refinement of the heat 
budget configuration of earlier models. It showed that humidity is 
not a contributing factor in the determination of application rates. 
Ice accumulation was shown to decrease the required application 
rate by 67% when it increased the characteristic plant part size from 
0.2 to 2.0 cm. A distribution factor, a component of a factor 
previously only estimated, was shown to increase by 30% (from 1.0 
to 1.3) as blossom and leaf development progressed. Pulsed sprin- 
kling for frost protection was carried out during six frost nights. 
Blossom temperatures, application rate, pulsing cycle, wind speed 
and air temperature were simultaneously recorded. These observa- 
tions illustrated that in order to provide adequate protection an 
appropriate application rate and pulsing cycle must be provided by 
the model. It was concluded that by varying the distribution factor 
through the growing season and varying the application rate 
through a single frost night by pulsing, according to atmospheric 
parameters and ice accumulation, a significant decrease in amount of 
water applied may be realized. This decrease in water applied will 
alleviate ice buildup, water cost, soil drainage and nutrient leaching 
problems associated with sprinkling for frost protection. 


1274 (IDO— 1687-1) Demonstration of a new energy-saving 
pulp and paper industry sludge-disposal system. Final report. Peters, 
H.H. (Resources Conservation Co., Renton, WA (USA)). Aug 1978. 
Contract ET-78-C-07-1687. 139p. Dep. NTIS, PC AO7/MF AOI. 

The net energy cost of drying pulp and paper mill sludge with 
use of Basic Extractive Sludge Treatment (BEST), a solvent dewa- 
tering process, is determined by the demonstration program. Addi- 
tionally, this cost was compared with the cost of conventional sludge 
incineration to demonstrate obtainable energy savings through the 
use of the BEST process. The dry solids were shown to have a 
useful heating value (6853 Btu/lb, D.B.) and to burn well in bcth a 
Combusticlone burner and in a fluidized-bed reactor. A mill-size 
burner will require a fuel feeder that supplies solids at predictable 
rates. The drying model was shown to need about 50% less energy 
to dispose of the pulp mill sludge than is needed by the current 
practice of mixing in a hog fuel incinerator. For a 50-TPD plant, this 
energy savings is equivalent to 8000 barrels of fuel oil yearly. With 
credit for the heating value (as steam) of the solids produced, the net 
processing cost of a BEST drying system was shown to be about 
$10/ton of input solids. 


WASTE HEAT RECOVERY AND UTILIZATION 


1275 (ANL—79-12) Plastic heat exchangers: a state-of-the-art 
review. Miller, D.; Holtz, R.E.; Koopman, R.N.; Marciniak, T-J.; 
MacFarlane, D.R. (Argonne National Lab., IL (USA)). Jul 1979. 
Contract W-31-109-ENG-38. 1llp. Dep. NTIS, PC A06/MF AOl1. 
Significant increases in energy utilization efficiency can be 
achieved through the recovery of low-temperature rejected heat. 
This energy conserving possibility provides incentive for the devel- 
opment of heat exchangers which could be employed in applications 
where conventional units cannot be used. Some unique anticorrosion 
and nonstick characteristics of plastics make this material very 
attractive for heat recovery where condensation, especially sulfuric 
acid, and fouling occur. Some of the unique characteristics of 
plastics led to the commercial success of DuPont's heat exchangers 
utilizing polytetrafluoroethylene (trade name Teflon) tubes. Attri- 
butes which were exploited in this application were the extreme 
chemical inertness of the material and its flexibility, which enabled 
utilization in odd-shaped spaces. The wide variety of polymeric 
materials available ensures chemical inertness for almost any applica- 
tion. Lower cost, compoundability with fillers to improve thermal/ 
mechanical properties, and versatile fabrication methods are incen- 
tives for many uses. Also, since many plastics resist corrosion, they 
can be employed in lower temperature applications (< 436 K), 
where condensation can occur and metal units have been unable to 
function. It is clear that if application and design can be merged to 
roduce a cost-effective alternate to present methods of handling 
low-temperature rejected heat, then there is significant incentive for 
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plastic heat exchangers, to replace traditional metallic heat exchang- 
ers or to be used in services where metals are totally unsuited. 


1276 (ORNL/TM—6915) High pressure pumps, drivers, and 
energy recovery devices for large seawater reverse osmosis plants. 
(Bechtel National, Inc., San Francisco, CA (USA). Research and 
Engineering Div.). Oct 1979. Contract W-7405-ENG-26. 99p. Dep. 
NTIS, PC A05S/MF AOl1. 

The primary objective of this study was to prepare a techni- 
cal survey of currently available high pressure pumps, drivers, and 
energy recovery devices for large reverse osmois (RO) plants. This 
equipment was specified for two seawater RO plant sizes (2.5 MGD 
and 25 MGD) and two product recovery ratios (25 and 50 percent) 
operating at 900 psi pressure. Four types of drivers were considered: 
electric motors, steam turbines, gas turbines, and diesels. It was 
concluded that: pumps suitable for seawater RO systems are availa- 
ble in single units for plant size through 25 MGD; the cost and 
availability of energy is the most significant item in the selection of a 
pump driver; energy recovery can be an economic choice with a low 
recovery ratio and high values of energy cost, operating pressure, 
and plant size. Also, since the cost of power can be a large part of 
the annual cost, an optimization of the pumping system is worth- 
while. 


INDUSTRIAL WASTE MANAGEMENT 
REFER ALSO TO CITATION(S) 25, 133, 1161 


1277 (CONF-790917—9) Chemical development of the Cal- 
sinter process for recovering resource materials from fly ash. Felker, 
L.K.; Seeley, F.G. (Oak Ridge National Lab., TN (USA)). 1979. 
Contract W-7405-ENG-26. 25p. Dep. NTIS, PC A02/MF AOI. 

From American Chemical Society national meeting; Wash- 
ington, DC, USA (10 Sep 1979). 

Laboratory-scale tests of several methods for the recovery of 
resource materials from fly ash have led to the development of a 
sinter/dilute acid leach method (Calsinter process) in which fly ash 
is sintered with CaSO, and CaCOs at 1200°C followed by a leach 
with 4 N H2SO,. Aluminum recovery, using this process, increased 
with the sintering temperature in the range 800 to 1200°C and 
exceeded 95% at the optimum sintering conditions. An attractive 
feature of the process is that flue gas desulfurization sludge (FGDS) 
can be substituted for CaSO, without reduction of the metal values 
recovery. Other resource materials such as Fe, Ti, Mn, U, and Th 
can also be recovered when this process is coupled with a solvent 
extraction step, which provides for the recovery of a pure AlkOs 
product. In addition, potentially hazardous materials such as Ba, As, 
Hg, Cd, Se, Cr, Pb, and Ag can be managed in a way that will 
render the waste from the process more environmentally stable than 
the original waste materials. 


MUNICIPALITIES AND COMMUNITY SYSTEMS 
REFER ALSO TO CITATION(S) 1135 


1278 (ANL/CES/TE—78-6) Thermal conveyance systems. 
Meador, J.T. (Oak Ridge National Lab., TN (USA)). Sep 1978. 
Contract W-31-109-ENG-38;W-7405-ENG-26. 129p. Dep. NTIS, PC 
A07/MF AOI. 

The purpose of the evaluation is to characterize modern 
technology for long-distance, large-diameter, underground steam 
and high-temperature water (HTW) transport systems and for hot- 
water and chilled-water systems that distribute thermal energy 
within communities. Data on the status of existing systems have been 
compiled and compared with recommended design factors for fluid 
flow to aid in parameter selection for assessing performance in 
transporting and distributing thermal energy. 


PUBLIC UTILITIES 


1279 (ANL/CES/TE—78-8) Gas turbines. Farahan, E.; 
Eudaly, J.P. (Oak Ridge National Lab., TN (USA)). Oct 1978. 
Contract W-31-109-ENG-38;W-7405-ENG-26. 100p. Dep. NTIS, PC 
A0S/MF AOI. 

This evaluation provides performance and cost data for com- 
mercially available simple- and regenerative-cycle gas turbines. in- 
tercooled, reheat, and compound cycles are discussed from theoreti- 
cal basis only, because actual units are not currently available, except 
on a special-order basis. Performance characteristics investigated 
include unit efficiency at full-load and off-design conditions, and at 
rated capacity. Costs are tabulated for both simple- anc regenerative- 
cycle gas turbines. The output capacity of the gas turbines investi- 
gated —— from 80 to 134,000 hp for simple units and from 12,000 
to 50,000 hp for regenerative units. 


ERA VOL. 5, NO. 1 


1280 Large-scale district heating and cogeneration: Twin Cities 
studies. Pearce, J. (Northern States Power Co., Minneapolis, MN); 
Karnitz, M.; Barnes, M.; Rubin, A. Proc. Am. Power Conf.; 40: 328- 
338(1978). (CONF-780440—). 

From American power conference; Chicago, IL, USA (Apr 
1978). 

A program in which several organizations are cooperatively 
studying the feasibility of a large-scale hot water district heating 
system for the metropolitan St. Paul-Minneapolis area is discussed. 
Heat supplies would be co-generated with electric power in a coal- 
fired plant. Aspects of these studies included heat and power 
demand, fuel utilization, economics, and environmental effects. 
(LCL) 


MUNICIPAL WASTE MANAGEMENT 
REFER ALSO TO CITATION(S) 1668, 1737 


EDUCATION AND PUBLIC RELATIONS 


REFER ALSO TO CITATION(S) 1172 


ADVANCED AUTOMOTIVE 
PROPULSION SYSTEMS 


1281 (CONF-781050—) Proceedings of highway vehicle sys- 
tems. Contractors’ coordination meeting: fifteenth summary report. 
(Department of Energy, Washington, DC (USA). Div. of Transpor- 
tation Energy Conservation). Mar 1979. 581p. Dep. NTIS, PC A25/ 
MF AOl. 

From Highway vehicle systems contractors’ meeting; Dear- 
born, MI, USA (17 Oct 1978). 

Separate abstracts have been prepared for the individual 
papers. (TFD) 


1282 (CONF-781050—, pp 23-26) Program overview. Lom- 
bardi, P:V. (Dept. of Energy, Washington, DC). Mar 1979. 

From Highway vehicle systems contractors’ meeting; Dear- 
born, MI, USA (17 Oct 1978). 

The overall objective of the Vehicle Systems Program is to 
supply systematic continuity between technology development and 
technology use to accelerate commercialization. Specific program 
objectives are discussed. (TFD) 


1283 (CONF-781050—, pp 36-40) Controlled speed accessory 
drive (CSAD). Courville, G.M. (Jet Propulsion Lab., Pasadena, CA). 
Mar 1979. 

From Highway vehicle systems contractors’ meeting; Dear- 
born, MI, USA (17 Oct 1978). 

The main objective of this program is to evaluate the im- 
proved fuel economy resulting from the installation of CSAD’s on 
passenger automobiles under actual driving conditions. Other objec- 
tives obtainable are to: (1) establish improved fuel economy; (2) 
determine accessory life; (3) determine effects of climate; (4) deter- 
mine maintenance/service cost; and (5) modify test procedures. The 
data collected will assist in the advanced developments for manufac- 
turing and maximum utilization. The final analysis from this fleet test 
could make a significant contribution toward the required informa- 
tion necessary for establishing a change to test procedures, giving a 
value or credit for those vehicles with controlled speed accessory 
drives installed. (TFD) 


INTERNAL COMBUSTION ENGINES 
REFER ALSO TO CITATION(S) 1344 


DIESEL 
REFER ALSO TO CITATION(S) 1340 


1284 (CONF-781050—, pp 40-53) Diesel organic-Rankine com- 
pound engine for long-haul trucks. Doyle, E. (Thermo Electron 
Corp., Waltham, MA). Mar 1979. 

From Highway vehicle systems contractors’ meeting; Dear- 
born, MI, USA (17 Oct 1978). 

The purpose of this program is to develop and demonstrate a 
completely integrated comound engine, consisting of a diesel engine 
coupled te a Rankine engine, which operates on the exhaust heat 
from the diesel engine. The prototype compound engine is built 
around a standard Mack Truck diesel engine, and the waste heat 
recovery system is a Thermo Electron organic Rankine bottoming 
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cycle system incorporating a turbine expander delivering power to 
the diesel engine drive train. (TFD) 


1285 (CONF-781050—, pp 54-63) Vehicle testing of turbocom- 
pound diesel engine. Kamo, R. (Cummins Engine Co., Inc., Colum- 
bus, IN). Mar 1979. 

From Highway vehicle systems contractors’ meeting; Dear- 
born, MI, USA (17 Oct 1978). 

During the last five years, Cummins Research and Engineer- 
ing has concentrated on the development of a turbocompound diesel 
engine using a high-pressure, free- Roating turbocharger and a low- 
pressure power turbine. Using modified turbomachinery hardware, 
respectable engine performance and emissions characteristics were 
achieved in the lavoratory. Several advantages are recognized in the 
turbocompound diesel engine: (1) increased power output by 18% 
aid reduced fuel consumption by 8.5% without increasing engine 
thermal or mechanical loading; (2) nitric oxide emission control via 
retarded injection timing without materially affecting fuel consump- 
tion since exhaust energy from late timing can be recycled to 
provide brake horsepower; (3) low compression ratio operation 
without affecting the engine thermal efficiency; (4) ease of exhaust 
gas recirculation for turbocharged engine, if necessary, since higher 
exhaust manifold pressures can be used without sacrificing fuel 
economy; (5) excellent transient response where compared to single- 
or two-stage turbocharged engine; (6) constant pressure cycle oper- 
ation without efficiency loss; and (7) provide power recovery device 
for advanced adiabatic diesel engine. The laboratory engineering 
development of the turbocompound engine is now in a mature 
position following the successful evolution of three major turbocom- 
pound model. Extensive laboratory performance development is 
nezr completion and vehicle testing is the next logical step toward 
the goal of commercialization. (TFD) 


1286 (CONF-7709196—1) Detailed modeling of diesel combus- 
tion. Bracco, F.V. (Princeton Univ., NJ (USA)). 1979. Contract EC- 
77-S-02-4191. 19p. Dep. NTIS, PC A02/MF AOl1. 

From DOT-TSC conference on transportation diesel engine 
fuel economy optimization; Cambridge, MA, USA (Sep 1977). 

Some modern combustion modeling techniques are consid- 
ered that may be approaching the point of being applicable to diesel 
engines. Combustion of a quiescent premixed charge in a constant 
volume bomb is first studied. Progressively more complex charge 
and geometry configurations are then considered that are more and 
more relevant to diesel engine combustion. (TFD) 


TURBINE 
REFER ALSO TO CITATION(S) 1285, 1309 


1287 (CONF-781050—, pp 27-35) Intercity and urban gas tur- 
bine powered bus demonstration programs. Jones, L.E. (Jet Propul- 
sion Lab., Pasadena, CA). Mar 1979. 

From Highway vehicle systems contractors’ meeting; Dear- 
born, MI, USA (17 Oct 1978). 

The development of the gas turbine as a possible alternative 
to conventional internal combustion engines has been a major activi- 
ty of the Department of Energy in the area of reducing highway fuel 
consumption, with primary emphasis placed on the automotive seg- 
ment of the transportation industry. However, the yearly fuel con- 
sumption for large trucks and buses is forecast to be 18 billion 
gallons by 1985. Nominal improvement in fuel economy for this 
segment will result in significant energy savings. The overall pro- 
gram objective is to obtain performance and operational data on gas 
turbine propulsion systems under actual highway (intercity) and city 
street (urban) service conditions. (TFD) 


1288 (CONF-781050—, pp 97) DOE automotive gas turbine 
overview. Mercure, R.A. (Dept. of Energy, Washington, DC). Mar 
1979. 

From Highway vehicle systems contractors’ meeting; Dear- 
born, MI, USA (17 Oct 1978). 

Funding for the Gas Turbine Program for fiscal year 1978 is 
presented. (TFD) 


1289 (CONF-781050—, pp 97-100) Gas turbine project status. 
Goette, W.E. (Lewis Research Center, Cleveland, OH). Mar 1979. 

From Highway vehicle systems contractors’ meeting; Dear- 
born, MI, USA (17 Oct 1978). 

The objectives of the Gas Turbine Project are: (1) to demon- 
strate an experimental advanced gas turbine propulsion system by 
1983 that has at least a 30% efficiency improvement over a 1977 
internal combustion engine system, emission levels that meet or 
better Federal standards, ability to use a broad range of fuels, and 
potential for production engineering/commercialization; and (2) to 
generate component technology and systems analysis data to exploit 
gas turbine systems for even higher efficiency. The status of the 
project is as follows. Conceptual design studies for advanced systems 
will be completed in October 1978. The program continues at 
Detroit Diesel Allison (DDA) to incorporate ceramic components 
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into the DDA Model 404 engine. Significant improvements have 
been achieved in the quality and uniformity of the ceramic parts. 
Development of the upgraded engine is essentially complete except 
for engine/vehicle control system refinement. 


1290 (CONF-781050—, pp 100-113) Upgraded engine and vehi- 
S eres Wagner, C.E. (Chrysler Corp., Detroit, MI). Mar 
1979. 

From Highway vehicle systems contractors’ meeting; Dear- 
born, MI, USA (17 Oct 1978). 

Development of the Upgraded Engine (Figure 64) began 
about two years ago when initial dynamometer tesis showed the 
engine power to be about 57% of design goals. By changing the 
compressor diffuser from 14 to 28 blades and revising the compres- 
sor turbinewheel blading to increase reaction, power was increased 
to 75% of goal. This was achieved at little more than a year ago 
when it was also concluded that major turbomachinery redesigns 
would be required to gain further improvements. These were subse- 
quently undertaken and have resulted to date in a power increase to 
87% of design goal. (TFD) 


1291 (CONF-781050—, pp 114-136) Ceramic applications in 
turbine engines. Helms, H.E. (Detroit Diesel Allison, MI). Mar 1979. 

From Highway vehicle systems contractors’ meeting; Dear- 
born, MI, USA (17 Oct 1978). 

The objective of this program is to apply ceramic components 
and demonstrate improved cycle efficiency in Detroit Diesel 
Allison's existing 404/505 vehicular gas turbine engine is presented. 
At program conclusion, the anticipated 22% SFC improvement, 
resulting from application of ceramic components, will be equivalent 
to a fuel savings of 31,000 gallons of fuel compared to the 404 
baseline engine over the rebuild life of the engine. Ceramic com 
nent technology developed will provide two prime benefits as fol. 
lows: an early ceramic application to a vehicular gas turbine which is 
derived for commercial highway vehicle usage; and a ceramic 
component technology base available for application to automotive 
passenger car gas turbines and other industrial engines. (TFD) 


1292 (CONF-781050—, pp 136-160) Single-shaft, variable ge- 
ometry automotive gas turbine engine characterization test. Johnson, 
R.A. (Detroit Diesel Allison, MI). Mar 1979. 

From Highway vehicle systems contractors’ meeting; Dear- 
born, MI, USA (17 Oct 1978). 

An existing engine, the AGT-2, was used for the single-shaft 
characterization test program. Sized at 225 hp and incorporating a 
recuperator, the engine design was originally targeted to match the 
fuel economy of the larger (5200 pound) passenger cars. The AGT-2 
engine, being an all-metal design, is rated at 1900°F turbine inlet 
temperature for maximum power. Continuous operation is limited to 
1700°F. (TFD) 


1293 ag Sg PP 161-165) Turbomachinery, aerody- 
namics. Switzer, J.R. Mar | 

From Highway vehicle systems contractors’ meeting; Dear- 
born, MI, USA (17 Oct 1978). 

The aerodynamic performance of gas turbines is briefly dis- 
cussed. (TFD) 


1294 (CONF-781050—, pp 165-175) Component considerations 
for advanced automotive gas ines: turbomachinery, 
Paluszny, A. (Ford Motor Co., Dearborn, MI). Mar 1979. 

From Highway vehicle systems contractors’ meeting; Dear- 
born, MI, USA (17 Oct 1978). 

Studies have been conducted on both a single-stage radial 
inflow and a three-stage axial rotor for the purpose of defining 
statistical strength parameters which future ceramics will have to 
attain to meet the needs of the advanced engine. As a preliminary 
goal, 99% survival probability at 100 hours of full power operation 
has been selected. Temperature profiles reflect the peculiarities of 
the engine configuration selected for the study. In defining thermal 
loadings, air bearings were assumed in both cases. Air bearings are a 
must at the turbine end of the advanced engine if for no other reason 
than to avoid soak-back problems at shutdown. (TFD) 


(CONF-781050—, pp 176-185) Combustor considerations 
for advanced automotive gas turbine engines. Barrett, H.E. (Detroit 
Diesel Allison, MI). Mar 1979. 

From Highway vehicle systems coniractors’ meeting; Dear- 
born, MI, USA (17 Oct 1978). 

The objectives of the Improved Gas Turbine Program in- 
clude: (1) 20% improvement (over 1976) in powertrain thermal 
efficiency and fuel economy; (2) enter production engineering devel- 
opment in 1983; (3) competitive reliability and life; (4) acceptable 
driveability; (5) meet or exceed Federal emissions standards; (6) meet 
noise and safety legislation; and (7) competitive initial and life cycle 
cost. (TFD) 


1296 (CONF-781050—, pp 185-190) Heat exchangers. Chap- 
man, W.1. (Williams Research Corp., Walled Lake, MI). Mar 1979. 
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From Highway vehicle systems contractors’ meeting; Dear- 
born, MI, USA (17 Oct 1978). 

The performance requirements of an automotive gas turbine 
heat exchanger are described. (TFD) 


1297 (CONF-781050—, pp 190-195) Component considerations 
for advanced automotive gas turbines: transmissions. Carriere, D.L. 
(Ford Motor Co., Dearborn, MI). Mar 1979. 

From Highway vehicle systems contractors’ meeting; Dear- 
born, MI, USA (17 Oct 1978). 

The single-shaft gas turbine engine, as applied to passenger 
cars, requires a continuously variable ratio transmission to allow 
engine operation at efficient peak cycle temperatures for all power 
levels while operating over a limited range of 50% speed at idle to 
100% speed at full power. The transmission should consist of an 
automatic gearbox plus a speed variator and preferably a combining 
device to join the two. Although the variable stator torque conver- 
tor provides an adequate speed variator, increased efficience can be 
obtained at the higher convertor speed ratios by minimizing the 
power going through the convertor by the use of a combining 
device. Further increases in transmission efficiency can be obtained 
by replacing the variable stator convertor with a mechanical or 
traction type speed variator while continuing to utilize a combining 
device to limit the power in the speed variator and expanding the 
ratio range by using a multiple speed automatic gearbox. A compari- 
son of these transmissions is illustrated. (TFD) 


1298 (CONF-781050—, pp 195-204) Component considerations 
for advanced automotive gas turbines: overall engine aspects. Wagner, 
C.E. (Chrysler Corp., Detroit, MI). Mar 1979. 

From Highway vehicle systems contractors’ meeting; Dear- 
born, MI, USA (17 Oct 1978). 

Considering the engine as a whole, three areas pertaining to 
identification of critical technology are discussed: (1) sensitivity of 
fuel economy to component efficiency, parasitic losses, and engine 
arrangement or concept; (2) throttle response; and (3) cost. 


1299 (CONF-781050—, pp 205) Automotive gas turbine ceram- 
ic materials program overview. Blankenship, C.P. (Lewis Research 
Center, Cleveland, OH). Mar 1979. 

From Highway vehicle systems contractors’ meeting; Dear- 
born, MI, USA (17 Oct 1978). 

The brief description of the program presented indicates the 
focus of the activity, the program structure, and some of the current 
projects. Accomplishment of the program will be done primarily 
through Government contracts with industry. The overall structure 
of the program is shown. The primary interests of the program in the 
ceramic material and component areas are also listed. A very broad 
overview of the ceramic materials program covers: (1) materials 
characterization; (2) improved materials development; and (3) com- 
ponent development. 


1300 (CONF-781050—, pp 205-219) Development of advanced 
sinterable Sis N;. Gazza, G.E. (Army Materials and Mechanics Re- 
search Center, Watertown, MA). Mar 1979. 

From Highway vehicle systems contractors’ meeting; Dear- 
born, MI, USA (17 Oct 1978). 

High density, high strength silicon nitride is one of the prime 
candidate ceramics for small uncooled gas turbine rotors, nozzles, 
Stirling engine heater heads, and critical components in advanced 
diesel engines. It has been demonstrated, in the effort to date under 
this task, that silicon nitride may be routinely sintered to densities 
greater than 90% theoretical. This may be accomplished using oxide 
additions and at nitrogen pressures from 0.1 to 8.0 MPa. Oxide 
additions being studied are principally Y2O3 and CeO: base additions 
while the non-oxide is BeSiN2. Detailed studies of the sintering 
processes to date have shown that: (1) decomposition and deoxida- 
tion of starting powders must be minimized or avoided; (2) fine 
particle sizes must be used to provide high driving forces for 
sintering; and (3) a reactive, transient liquid phase which wets and 
reacts with the SisN, matrix is required. Thus far, SisN, with BeSiN2 
additions shows a higher resistance to oxidation at temperatures of 
1350 to 1550°C than commercially available hot pressed SisN 
material. (TFD) 


1301 (CONF-781050—, pp 220-223) Developing improved reac- 
tion sintered silicon nitride. Herbell, T.P. (Lewis Research Center, 
Cleveland, OH). Mar 1979. 

From Highway vehicle systems contractors’ meeting; Dear- 
born, MI, USA (17 Oct 1978). 

NASA-Lewis has many years experience in the fine grinding 
of metal powders. In this study, techniques of comminution previ- 
ously developed for other metal powders were applied to silicon as a 
step in the production of reaction sintered silicon nitride (RSSN). 


1302 (CONF-781050—, pp 223-233) Ceramic oxide heat ex- 
changer materials. McCreight, L.R. Mar 1979. 

From Highway vehicle systems contractors’ meeting; Dear- 
born, MI, USA (17 Oct 1978). 
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Over the past two years, a 60% lithium aluminum silicate/ 
40% magnesium aluminum silicate composition, designated GE 
3200, was selected from numerous compositions being tested for 
further development. A full-size regenerator wheel was fabricated 
by Coors Porcelain Company and used as a source of test specimens 
at Ford, GE, and NASA-Lewis. These tests indicated that further 
compositional studies should be undertaken to provide improved 
thermal stability and corrosion resistance. These have resulted in a 
60:40 LAS/MAS composition designated GE 3200 in which Beta 
Spodumene plus silica was used in place of petalite to provide the 
LAS phase. This change provided improved properties and perform- 
ance which compare favorably with Corning 9460. The major effort 
over the past several months has been devoted to the development 
of a 1200°C capability regenerative heat exchanger with very en- 
couraging results. ) 


1303 (CONF-781050—, pp 233-236) Aluminum silicate heat 
exchanger materials. Lanning, J.G. Mar 1979. 

From Highway vehicle systems contractors’ meeting; Dear- 
born, MI, USA (17 Oct 1978). 

The objective of the Corning program is to develop a rotary 
ceramic regenerator core which will maximize its potential for: high 
temperature operation; high durability; high thermal efficiency; low 
cost; and low pressure drop. The scope of the program covers 
materials development, fabrication technology, cell configuration, 
and structure testing. (TFD) 


1304 (CONF-781050—, pp 236-247) Silicon carbides for DOE/ 
NASA sponsored vehicular gas turbine programs. Kraft, E.H. Mar 
1979. 


From Highway vehicle systems contractors’ meeting; Dear- 
born, MI, USA (17 Oct 1978). 

There has been considerable progress in the development of 
gas turbine engine components of silicon carbide base materials. 
Fabrication processes for stator vanes, rotor blades, and burner 
components have been demonstrated and the quality of these parts 
improved. Non-destructive evaluation techniques have been usefully 
applied during and after fabrication. Progress on integral rotors has 
been slower, but the direction which development must take has 
been defined. Strength levels of the baseline cold pressed materials 
have improved, and material formed by net shape processes is 
approaching that baseline. 


1305 (CONF-781050—, pp 248-257) Ceramic regenerator 
system development program. Rahnke, C.J. (Ford Motor Co., Dear- 
born, MI). Mar 1979. 

From Highway vehicle systems contractors’ meeting; Dear- 
born, MI, USA (17 Oct 1978). 

Data accumulated in the last six months continues to show 
that two materials, aluminum silicate (AS) and magnesium-aluminum 
silicate (MAS), have the potential of achieving the program objec- 
tive of a B10 life of 10,000 h at 800°C. To date, none of the eighteen 
AS or six MAS cores that have been engine tested show any serious 
signs of chemical attack damage. One thick-wall AS core has accu- 
mulated 10,000 h and another has over 9500 h of engine test. A thin- 
wall AS core has over 8000 h and a MAS core has over 5000 h of 
test at 800°C. More emphasis has been placed on 1000°C tests, and 
five AS and one MAS core are now on test at this temperature. A 
thick-wall AS core has now accumulated over 6000 h at 1000°C. 
Other new materials are now undergoing laboratory and engine 
screening tests for chemical attack resistance and elevated tempera- 
ture capability. 


1306 (CONF-781050—, pp 257-267) Evaluation of ceramics for 
one-piece stator applications in gas turbine engines. Trela, W. (Ford 
Motor Co., Dearborn, MI). Mar 1979. 

From Highway vehicle systems contractors’ meeting; Dear- 
born, MI, USA (17 Oct 1978). 

A model has been prepared for thermal and stress analyses of 
the Ford Model 820 engine one-piece ceramic stator which is used in 
this program. Five separate fabrication programs are underway to 
produce one-piece ceramic stators and test specimens for evaluation: 
two at Ford plus one at AirResearch, Carborundum, and Norton. 
The five programs will provide an assessment of two materials, 
SisN, and SiC, and two near-net-shape fabrication processes, slip 
casting and injection molding. Materials property characterization 
will be performed on all five material/process combinations repre- 
sented. A duty has been defined for the durability evaluation of the 
ceramic stators. The cycle represents typical automotive gas turbine 
airflows, temperatures, and thermal transients. An automatic control 
system is being prepared for the duty cycle durability test rig. (TFD) 


1307 (CONF-781050—, pp 267-277) 3500-hour durability test- 
ing of commercial ceramic materials. Carruthers, W.D. Mar 1979. 
From Highway vehicle systems contractors’ meeting; Dear- 
born, MI, USA (17 Oct 1978). 
The objective of this 24-month program is to evaluate four 
commercially available ceramic materials under extended cyclic 
thermal exposures up to 1370°C (2500°F) and 3500 hours. These 
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conditions were selected to simulate the combustor discharge envi- 
ronment encountered by hot flow path components in an automotive 
gas turbine engine. The four ceramic materials to be tested were 
selected as representing a cross-section of existing developing SisN, 
and SiC material technology. (TFD) 


1308 (CONF-781050—, pp 277-286) Low emission combustors 
for advanced automotive gas turbines. Niedzwiecki, R.W. (Lewis 
Research Center, Cleveland, OH). Mar 1979. 

From Highway vehicle systems contractors’ meeting; Dear- 
born, MI, USA (17 Oct 1978). 

The technical approaches being pursued to achieve the com- 
bustor needs are illustrated. Two combustor design approaches are 
being tested. These are catalytic combustor designs and prevapor- 
ized/premix combustor designs. Catalytic efforts are currently em- 
phasizing evaluation of commercially available catalysts. Future 
plans include development of high temperature catalytic reactors. 
Prevaporized/premixed combustor concepts currently being investi- 
gated are of a multi-element type. It is anticipated that future efforts 
will include development of staged ceramic designs. (TFD) 


EXTERNAL COMBUSTION ENGINES 


STIRLING CYCLE 


1309 (CONF-781050—, pp 72-81) Cost analysis for Brayton 
and Stirling engines. Heft, R.C. (Jet Propulsion Lab., Pasadena, CA). 
Mar 1979. 

From Highway vehicle systems contractors’ meeting; Dear- 
born, MI, USA (17 Oct 1978). 

The engines chosen for the cost analysis were the metallic 
free turbine Brayton and the four-cylinder double-acting swashplate 
Stirling. Their costs were analyzed in reference to the uniform 
charge, naturally aspirated Otto cycle engine. Each of these four 
engines was evaluated for design horsepowers of 100 hp and 150 hp. 


1310 (CONF-781050—, pp 287) Stirling systems and engines: 
opening remarks. Schulz, R.B. (Dept. of Energy, Washington, DC). 
Mar 1979. 

From Highway vehicle systems contractors’ meeting; Dear- 
born, MI, USA (17 Oct 1978). 

The termination of the contract between Ford Motor.Co. and 
DOE for the development of an automobile Stirling engine is briefly 
described. (TFD) 


1311 (CONF-781050—, pp 287-291) Stirling engine project 
status. = R.G. (Lewis Research Center, Cleveland, On. 
Mar 197 

ii Highway vehicle systems contractors’ meeting; Dear- 
born, MI, USA (17 Oct 1978). 

The objectives of the Stirling engine program are summarized 
in Figure 209. These objectives are keyed to meeting the require- 
ments specified in Title III, Public Law 95-238, regarding the 
development of advanced automotive propulsion systems. The 30% 
fuel economy improvement goal is viewed as a minimum one, and 
efforts will be made to exceed it as much as is possible within 
program time and budget constraints. 


1312 (CONF-781050—, pp 291-303) Ford Stirling engine 
powertrain development. Kitzner, E. (Ford Motor Co., Dearborn, 
MI). Mar 1979 

From Highway vehicle systems contractors’ meeting; Dear- 
born, MI, USA (17 Oct 1978). 

Task I of the develoment program, the first year’s effort titled 


"Fuel Economy assessment,” was established for the purpose of 


increasing the confidence level of meeting the 30% fuel economy 
improvement objective of the Stirling engine using gasoline. At the 
start of the program, it was recognized that an additional 11% in 
economy could be realized using diesel fuel, but this was not 
included ia the program since it is expected that fuel economy will 
be rated on a Btu/mile basis. The intent of this effort was to identify 
and confirm as many as possible of the various fuel economy 
opportunities. This task is now complete and the projection of the 
presently identified opportunities for fuel economy improvement are 
summarized. (TFD) 


1313 (CONF-781050—, pp 303-320) MTI Stirling engine 
powertrain development. Decker, O. (Mechanical Technology, Inc., 
Latham, NY). Mar 1979. 

From Highway vehicle systems contractors’ meeting; Dear- 
born, MI, USA (17 Oct 1978). 

The Final Program Objectives of the Third Generation Stir- 
ling Engine in an American-manufactured car are: (1) at least a 30% 
improvement in EPA metro-highway fuel economy (miles per 
gallon) for the Stirling engine, compared to equivalent 1977 spark 
ignition (S.I.) engines produced to 49 states emission standards in 
vehicles of comparable size, weight, performance, and durability, 
utilizing identical fuels (to be based on the EPA composite driving 
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cycle); (2) exhaust emissions low enough to meet or better the 
following limits on a production basis after 50,000 miles of AMA 
durability (to be based on the EPA composite driving cycle as 
applicable to 1977 model automobiles); (3) both interior and exterior 
noise shall be no greater than for the 1977 equivalent S.I. engine- 
powered vehicle system; (4) initial cost and life cycle cost of 
ownership that does not present a significant economic barrier to 
commercialization; and (5) reliability, durability, driveability, mainte- 
nance requirements, and safety equal to or better than the 1977 
equivalent S.I. engine-powered vehicle system. 


1314 (CONF-781050—, pp 320-336) P-40 Opel vehicle tests. 
Rosenqvist, K. Mar 1979. 

From Highway vehicle systems contractors’ meeting; Dear- 
born, MI, USA (17 Oct 1978). 

In order to show the potential of using Stirling engines for 
passenger cars, it was desirable to make the earliest possible demon- 
stration of a Stirling engine powered vehicle. A number of different 
passenger vehicles were studied, and finally a 1977 Opel Rekord 
2100 Diesel was chosen. The main reasons for this choice were the 
space available in the engine compartment and a rear axle ratio more 
suitable to the characteristics of t he P-40 engine. This vehicle is 
shown in Figure 238. In order to establish comparable test results, 
the diesel-equipped Opel Rekord was first tested and then the 
Stirling engine-equipped Opel Rekord was tested for: (1) fuel con- 
sumption partly at constant speed and partly on a predetermined 
highway driving cycle: (2) acceleration and handling; and (3) noise. 
The test procedures and results are presented. (TFD) 


1315 (CONF-781050—, PP 345-359) Preliminary design of a 
general-purpose Stirling test engine. Auxer, W. Mar 1979. 

From Highway vehicle systems contractors’ meeting; Dear- 
born, MI, USA (17 Oct 1978). 

A key technology element in the Department of Energy/ 
NASA-Lewis Stirling Engine Highway Vehicle Systems Program is 
the development of a standard test engine which will provide 
empirical information for the design of Stirling engines. These data 
will: (1) support the development of engine components; (2) provide 
fundamental understanding of the sensitivity of the performance to 
variations in the engine design parameters; and (3) support the 
development of a Stirling engine simulation computer program. To 
this end, the Stirling General-Purpose Test Engine (SGPTE) is 
being designed which will have high reliability and versatility over a 
wide range of test conditions. It will also have the capability of 
permitting components of different designs to be tested interchange- 
ably. (TFD) 


1316 (CONF-781050—, pp 360-365) Simple, non-proprietary 
code for Stirling engine design. Martini, W.R. Mar 1979. 

From Highway vehicle systems contractors’ meeting; Dear- 
born, MI, USA (17 Oct 1978). 

The first design manual is now available. Work is beginning 
on a second design manual. The equations for this second order 
design method are available and have been programed in BASIC 
and in FORTRAN. A solution requires 20 to 30 seconds with a 
medium speed personal computer and about 100 milliseconds for the 
fastest commercial machines The BASIC program was done at 
JCGS and the FORTRAN program was done at NASA-Lewis. 
Both give nearly the same answers although there are many small 
differences. The method takes into account the fundamental conflict 
in Stirling engine design. That is, the heater, regenerator, and cooler 
must be efficient, have low flow resistance, and have low undispla- 
ceable volume. The method uses approximations which are calculat- 
ed rigorously by much more lengthy third order analysis. Any new 
design method must be compared with measured performance on a 
number of engines before confidence in it is established. (TFD) 


1317 (CONF-781050—, pp 367-379) Evaluation of reciprocat- 
ing seals for Stirling cycle engine application. Curulla, J. Mar 1979. 

From Highway vehicle systems contractors’ meeting; Dear- 
born, MI, USA (17 Oct 1978). 

The specific objectives of the program are first to review 
three rod seal designs to identify demonstrated or anticipated im- 
provements over conventional O-rings for long life with minimal 
leakage under high wear conditions at elevated temperatures. Only 
two designs are to be tested to determine the best design for 
application in the Stirling cycle engine. The testing will be conduct- 
ed using the laboratory simulator to reproduce the rod action of the 
engine and to measure the friction forces at the rod/seal interface, 
seal wear resulting from use, and leakage in either direction across 
the seal. The results of this testing will provide either confirmation 
of seal adequacy as a part of the Stirling cycle engine system or 
valuable data that will assist in defining further research to develop 
an improved seal. (TFD) 


1318 (CONF-781050—, pp 379-389) Analysis of rod seal lubri- 
cation for Stirling engine application. Krauter, A.I. (Shaker Research 
Corp., Ballston Lake, NY). Mar 1979. 
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From Highway vehicle systems contractors’ meeting; Dear- 
born, MI, USA (17 Oct 1978). 

This work, which started in February 1978, is directed at 
applying hydrodynamic and elastohydrodynamic theory to a sliding 
elastomeric rod seal for the Stirling engine. The work is also 
concerned with the experimental determination of film thickness, 
fluid leakage, and power loss. Finally, the work entails correlating 
the experimental and theoretical results. The analytical effort con- 
sists of two analyses: an approximate analysis (now complete) of rod 
seal behavior at the four extreme piston position/piston velocity 
points and a detailed temporal analysis (nearing completion) of the 
seal behavior during a complete piston cycle. (TFD) 


1319 (CONF-781050—, pp 389-395) Thermal analysis of recip- 
rocating rod seals. Hughes, W.F. (Carnegie-Mellon Univ., Pitts- 
burgh, PA). Mar 1979. 

From Highway vehicle systems contractors’ meeting; Dear- 
born, MI, USA (17 Oct 1978). 

The Leningrader (sliding) seal and cap seal in the Stirling 
engine rod seal cartridge are being studied from the point of view of 
thermal behavior and temperature effects. Of particular interest is 
the temperature profile in the fulid film gap and the assessment of 
possible phase change and/or thermal degradation. (TFD) 


1320 (CONF-781050—, pp 395-404) Hydrogen permeability of 
metals and ceramics. Yates, D. (Illinois Inst. of Tech., Chicago). Mar 
1979. 

From Highway vehicle systems contractors’ meeting; Dear- 
born, MI, USA (17 Oct 1978). 

The Stirling Engine has been identified as a ible long- 
term alternative for the power plant of automotive vehicles. One of 
the critical materials areas is the heater head assembly, with antici- 
pated operating conditions of a hydrogen working fluid at 3000 psi 
and a wall temperature of approximately 1400°F. The heater heat 
material must be able to contain the working fluid by having a high 
resistance to hydrogen permeation. Investigations are required to 
evaluate the resistance to hydrogen permeation of various uncoated 
and coated superalloys suitable for this application. Estimated oper- 
ating conditions for the Advanced Stirling Engine have been identi- 
fied in the range of 1800 to 2200°F and 3000 psi hydrogen; conse- 
quently, the feasibility of using ceramic materials under these condi- 
tions are being investigated. The effort required for the program is 
divided into four tasks. Task I requires the determination of perme- 
ability, diffusivity, and solubility of hydrogen in four iron-base 
superalloys (Incoloy 800, N-155, 19-9-DL, and A286) tested in 3000 
psi hydrogen over the temperature range 1200 to 1500°F. Task II 
involves determination of permeability of hydrogen in N-155, coated 
with four individual hydrogen barrier coatings to include SisN,, a 
glass coating, an aluminide coating, and a high density Al,Os3 coat- 
ing. Task III involves determination of permeability of hydrogen in 
the three remaining superalloys from Task I coated with the opti- 
mum coating from Task II. Task IV will be directed toward deter- 
mining the permeability of five ceramic materials tested in 3000 psi 
hydrogen at 1800, 2000, and 2200°F. These ceramics include hot- 
pressed silicon nitride (containing 8 v/o Y2Os), reaction sintered 
silicon nitride, hot-pressed silicon carbide, CVD-deposited silicon 
carbide, and siliconized silicon carbide. 


1321 (CONF-781050—, pp 405-411) Materials Technology Pro- 
ay Stephens, J.R. (Lewis Research Center, Cleveland, OH). Mar 
1979. 

From Highway vehicle systems contractors’ meeting; Dear- 
born, MI, USA (17 Oct 1978). 

The NASA Lewis Research Center is currently conducting a 
materials technology effort in support of the Stirling engine project 
which is part of the DOE/NASA Heat Engine Highway Vehicles 
System Program. The materials effort focuses on the critical compo- 
nents of the Stirling engine that may be materials limited due to the 
combined effects of high temperatures, high pressure hydrogen, and 
a reactive combustion environment. The materials effort is divided 
into three major areas which include materials characterization, 
fabrication technology, and development of improved materials. 
Current efforts are confined to the first two categories. As engine 
requirements and material limitations are better defined, more em- 
= will be placed on the development of improved materials. 
( ) 


1322 (CONF-781050—, pp 411-416) Low emission combustors 
for advanced Stirling engines. Schultz, D.F. (Lewis Research Center, 
Cleveland, OH). Mar 1979. 

From Highway vehicle systems contractors’ meeting; Dear- 
born, MI, USA (17 Oct 1978). 

The effort has been directed at determining Stirling engine 
combustor problems and proposing solutions to those problems for 
advanced engine applications. A literature survey of Stirling engine 
and Rankine cycle engines has been conducted. Stirling engine 
combustors range from the very simple, such as a coal oil lamp or 
candle, to the sophisticated cans seen in current state-of-the-art 
engines. (TFD) 
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1323 (CONF-781050—, pp 416-432) Conceptual design study of 
thermal energy storage for a Stirling car. Morgan, D. (Thermo 
Electron Corp., Waltham, MA). Mar 1979. 

From Highway vehicle systems contractors’ meeting; Dear- 
born, MI, USA (17 Oct 1978). 

Previous discussions have dealt with developmental work on 
the Stirling engine which is heated directly by combustion gas from 
a burner and recuperator integrated into the engine. This program 
addresses an alternative energy source based on the use of inorganic 
salts with a high latent-heat-of-fusion. This technology expands the 
opportunity for useful application of the Stirling engine. The prima- 
ry motive for going to alternate source of heat is to reduce or 
eliminate the use of premium liquid fuels by making feasible use of 
lower grade fuels or fuels which are not suited for battery storage on 
present vehicles. The main competition to thermal energy storage is 
the use of battery storage in electric vehicles. Relative to battery 
systems, thermal energy storage (TES) allows: (1) direct use of 
combustion heat sources; (2) better specific energy density (weight, 
volume); and (3) no limitation on number of recharge cycles. The 
primary purpose is to develop as realistic a design of the most 
complete TES system as possible. 


1324 (CONF-781050—, pp 432-439) Stirling engine regenera- 
tors literature review. Feinstein, S.P. (Jet Propulsion Lab., Pasadena, 
CA). Mar 1979. 

From Highway vehicle systems contractors’ meeting; Dear- 
born, MI, USA (17 Oct 1978). 

The program objective of this work is to establish the state- 
of-the-art in Stirling regenerator modeling techniques by means of a 
literature review. The information found is to be assessed with 
regard to its ability to model current regenerator hardware. Along 
with this effort, available data applicable to heat transfer and pres- 
sure drop calculations for candidate regenerator matrices are to be 
collected. At the conclusion of the above effort, a decision will be 
made as to whether an improved regenerator model can be produced 
within the scope of the project. (TFD) 


RANKINE CYCLE 
REFER ALSO TO CITATION(S) 1284 


ELECTRIC-POWERED SYSTEMS 


1325 (DOE/CS—0026-7) Electric and hybrid vehicle program. 
Quarterly report, April-May-June 1979. (Department of Energy, 
Washington, DC (USA). Office of Conservation and Solar Applica- 
tions). Aug 1979. 3lp. Dep. NTIS, PC A03/MF AOl1. 

Progress in US programs on the design, development, pro- 
duction, and performance testing of electric-powered and hybrid 
electric-powered vehicles is briefly summarized. (TFD) 


HYBRID SYSTEMS 


REFER ALSO TO CITATION(S) 1325 


VEHICLE DESIGN FACTORS 


ENGINE-TRANSMISSION MATCHING 
REFER ALSO TO CITATION(S) 1297 


1326 (CONF-781050—, pp 63-66) DOT/DOE Transmission 
Test Program objectives. Larson, G. (Dept. of Transportation, Wash- 
ington, DC). Mar 1979. 

From Highway vehicle systems contractors’ meeting; Dear- 
born, MI, USA (17 Oct 1978). 

The objective of this work is to obtain a data base on the 
performance of prototype automatic transmissions that have poten- 
tial of at least 10% gain in fuel economy over current automatic 
transmissions. A program outline and schedule are presented for the 
two contractual efforts that are underway, one assessing a four-speed 
transmission with torque converter lock-up and the other a continu- 
ously variable transmission. (TFD) 


1327 (CONF-781050—, pp 81-91) Hydromechanical transmis- 
sion development for passenger car fuel economy improvement. Pratt, 
J. (Orshansky Transmission Corp., New York, NY). Mar 1979. 

From Highway vehicle systems contractors’ meeting; Dear- 
born, MI, USA (17 Oct 1978). 

The purpose of the project is to demonstrate the feasibility of 
applying an electronically controlled CVT to automobiles to im- 
prove fuel economy by 20%. The project is now in its fifth year. To 
date, a total of four test vehicles have been prepared, each equipped 
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with identical prototype transmissions. The 20% improvement in 
fuel economy been achieved. The major problems that have 
surfaced include high engine exhaust emissions, excessive transmis- 
sion hydraulic noise during wide-open-throttle operation, and objec- 
tion to the transmission control system, resulting in rough operation. 
A second generation transmission is being designed. The coaxial 
back-to-back hydrostatic module that is utilized in the new design 
has been under test for eight months. Development has concentrated 
on eliminating a valve plate scuffing problem, improving perform- 
ance, and reducing the noise level. ) 


EMISSION CONTROL 


1328 (CONF-781050—, pp 66-72) EPA highway noise RD & D 
Program. Nozick, H.J. (Environmental Protection Agency, Wash- 
ington, DC). Mar 1979. 

From Highway vehicle systems contractors’ meeting; Dear- 
born, MI, USA (17 Oct 1978). 

Recent studies by both DOT and EPA have indicated that 
the population exposure to environmental noise due to surface 
vehicles will increase substantially if no remedial action is taken. 
This trend is graphically illustrated. (TFD) 


ALTERNATIVE FUELS 


1329 (CONF-781050—, pp 441-449) Hydrogen engine data. 
Part II. Swain, M. (Hawthorne Research and Testing, Inc., Coral 
Gables, FL). Mar 1979. 

From Highway vehicle systems contractors’ meeting; Dear- 
born, MI, USA (17 Oct 1978). 

During the course of this work, three pre-intake valve closing 
methods were tested. The first was simply a gas mixer - a Beam 
carburetor used in LPG conversions. The carburetor mixes hydro- 
gen and air which is fed through the inlet manifold into the cylinders 
similar to normal engine carburetion. The second method employed 
an injector which was constructed as a spool valve - part of the 
intake valve stem and guide assembly. In this case, during the first 45 
degrees of engine rotation (intake valve opening), only air is ad- 
mitted; during the following 90 degrees of engine rotation, both air 
and hydrogen mixed enter the cylinder; and during thelast 45 
degrees, again, only air enters the cylinder. The third method, air 
injection, uses the same carburetor as the first method, but air is 


injected continuously through four separate injectors into the intake 
manifold. This means that, while the intake valve is closed and the 
engine is going through the other three cycles (other than the intake 
stroke), air is being pumped into that particular manifold passage so 
that, when the intake valve does open, air is the only thing entering 
the cylinder during the first part of the intake stroke. 


1330 (CONF-781050—, pp 449-457) Development of 
lightweight hydrides. Rohy, D.A. (Solar Turbines International, San 
Diego, CA). Mar 1979. 

From Highway vehicle systems contractors’ meeting; Dear- 
born, MI, USA (17 Oct 1978). 

Hydrogen is a potential automotive fuel in mid- and far-term 
projections. The use of hydrogen as an energy carrier is dependent 
on the solution of two primary technical problems: inexpensive 
production of hydrogen and lightweight storage of hydrogen. A 
three-year study of magnesium alloy hydrides is in progress. The 
goals of this program are to: (1) reduce dissociation temperature of 
magnesium-base alloys to 200°C; (2) select and characterize two 
alloy systems to achieve continuous hydrogen supply; and (3) per- 
form long-term cyclic testing on selected alloys. Two approaches 
will be used to meet these goals. Alloy development will be contin- 
ued with magnesium-base alloys. Dual FeTi and magnesium alloy 
systems will be optimized in the second approach. Both methods will 
be subjected to extensive characterization and cycle testing. (TFD) 


1331 (CONF-781050—, pp 458-460) Emergency fuels composi- 
tion and impact. Russell, J.A. (Southwest Research Inst., San Anto- 
nio, TX). Mar 1979. 

From Highway vehicle systems contractors’ meeting; Dear- 
born, MI, USA (17 Oct 1978). 

In the event of a domestic fuels supply emergency, it is 
essential that certain critical civilian services be maintained and 
desirable that others be continued. Southwest Research Institute has 
recentl; commenced a 24-month study for DOE; the ultimate objec- 
tive is to prepare a highway vehicle Emergency Fuel Utilization 
Guide covering use of unconventional hydrocarbon mixtures of 
vehicluar fuels under dire circumstances. The guidebook is intended 
as a do-it-yourself manual for skilled mechanics and technicians 
charged with maintaining vehicles used to supply critical and essen- 
tial services and as a planning guidance document for fleet oper- 
ations. (TFD) 


ADVANCED AUTOMOTIVE PROPULSION SYSTEMS 


1332 (CONF-781050—, pp 460-463) Syncrudes and new hydro- 
carbons: needs and projects. Fleming, R.D. (Dept. of Energy, Wash- 
ington, DC). Mar 1979. 

From Highway vehicle systems contractors’ meeting; Dear- 
born, MI, USA (17 Oct 1978). 

Two categories of hydrocarbons, called new hydrocarbons 
and synfuels, are peing considered. A new hydrocarbon is defined as 
any hydrocarbon mixture which has specifications different than 
those of conventional automotive fuels. An example would be a 
broad-boiling-range fuel, say, with an initial boiling point of 100°F 
and an end point of about 650 to 700°F. These are sometimes 
referred to as broadcut fuels. The primary advantage of a broad- 
boiling range fuel is that it can be produced at the refinery at a lower 
cost and less energy is lost in the processing. Synfuels are those fuels 
which are produced from syncrudes which meet the specification of 
present-day conventional fuels. Examples are synthetic gasoline and 
diesel fuels. The program objectives for evaluating new hydrocar- 
bons in the near term are to evaluate the operation of various 
candidate new hydrocarbons in research engines of the continuous 
combustion types in order to uncover problems related to the use of 
such fuels and to evaluate the operation of various candidate new 
hydrocarbons in present and developmental intermittent internal 
combustion engines. (TFD) 


1333 (CONF-781050—, pp 464-471) Hybrid fuels. Moses, C.A. 
(Southwest Research Inst. San Antonio, TX). Mar 1979. 

From Highway vehicle systems contractors’ meeting; Dear- 
born, MI, USA (17 Oct 1978). 

The program is going to consider some very unorthodox 
fuels. This is necessary so that no possible fuel is overlooked because 
of concentrating only on hydrocarbon fuels. In order to do this, the 
fuels and engine modifications must no longer be taken for granted - 
they must be considered as a system. The program then will look at 
combinations of fuels (hybrid fuels) including: carbon/fuel slurries, 
woody material/fuel slurries, starch/fuel slurries, fruit pits/fuel slur- 
ries, water/fuel emulsions, alcohol/fuel emulsions, sugar water/fuel 
emulsions, vegetable oil/fuel blends, plant extracts/fuel blends, and 
alcohol/fuel solutions. (TFD) 


1334 (CONF-781050—, pp 471-481) Update on alcohol/gaso- 
line blends. Adt, R.R. Jr. Mar 1979. 

From Highway vehicle systems contractors’ meeting; Dear- 
born, MI, USA (17 Oct 1978). 

This paper discusses the results obtained with oxygenate and 
aldehyde emissions from alcohol blends, the results obtained from 
testing the Honda stratified-charge engine with alcohol blends, and 
the data analysis program being developed. 


1335 (CONF-781050—, pp 481-493) Engine improvement possi- 
bilities and environmental consequences of alcohol usage. Pefley, R. 
(Santa Clara Univ., CA). Mar 1979. 

From Highway vehicle systems contractors’ meeting; Dear- 
born, MI, USA (17 Oct 1978). 

The work done under this program includes characterizing 
engines. The 2300-cc Pinto engine is the test engine being worked 
on. They are being upgraded for pure alcohol. Also, since environ- 
mental considerations are very important, the program covers smog 
chamber experiments to determine emissions characteristics of alco- 
hols. 


1336 (CONF-781050—, pp 493-503) Ethanol and methanol fleet 
operation. Stamper, K. (Dept. of Energy, Bartlesville, OK). Mar 
1979. 

From Highway vehicle systems contractors’ meeting; Dear- 
born, MI, USA (17 Oct 1978). 

The methanol biend fleet study is currently using seven 
vehicles to develop information on the feasibility of using methanol/ 
gasoline blends in current production automobiles. The fuel econo- 
my data generated on the fleet thus far into the program indicate 
that the 10% methanol/gasoline blend yields about the same energy 
economy (miles per 10° Btu) as the Indolene fuel. Carbon monoxide 
emissions rates are consistently reduced due to the enleanment of the 
air-fuel ratio when the vehicles are operated on the methanol blend. 
This fleet study is expected to continue until these vehicles have 
accumulated 50,000 miles (each) on the blend. In this way, the 
impact of the methanol addition to the gasoline on the service life of 
the emission control systems and engine can be assessed. The road 
octane ratings of the ethanol/gasoline blends completes the work in 
this area. The final report describing the results of ethanol/gasoline 
blend fleet study is being reviewed. The physical properties study of 
the alcohol and methyl fuel gasoline blends indicates that each of the 
alcohol or methyl fuel candidates improves both the research and 
motor octane ratings of two gasolines which represents a wide range 
of unleaded gasoline stocks. The distillation and vapor pressure 
alterations due to the alcohol addition are well documented. This 
study is completed and the final report is in the draft stage. The 
computer program that allows information storage and retrieval for 
alternate fuels data bank is operational. The publications data are 
currently being loaded. Future programming efforts will allow simi- 
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lar capabilities for the current research and topics files. Once the 
program is completed, equipment purchases will be made to allow 
off-site users access to the program. 


1337 (CONF-781050—, pp 509-518) Potential of MTBE from 
coal. Talbot, A. Mar 1979. 

From Highway vehicle systems contractors’ meeting; Dear- 
born, MI, USA (17 Oct 1978). 

A process sequence for the production of ether fuel from coal 
has been identified. This sequence of reactions provides the means 
for converting coal to clean liquid fuels, containing high octane 
ethers. Each step has been, or is being, practiced commercially, so 
technical feasibility of the integrated process is reasonably certain. 
Fuel composition, performance, and cost must be established, how- 
ever, so that economic viability of an ether fuels refinery can be 
judged. Progress on the first of three project phases is as shown in 
Figure 394. The pilot plant trial to establish approximate yields of 
main and by-products of the higher alcohol synthesis step is about to 
start. Process and catalyst optimization will not be pursued. Phases 
II and III will compare the costs of using ether fuel with several 
coal-derived alternative fuel options and will evaluate the prototype 
ether fuel over a range of substitution levels in present-day fuel- 
vehcile systems. (TFD) 


1338 (CONF-781050—, pp 518-523) Effects of alcohol spills on 
aquatic life. Delescu, P. (Santa Clara Univ., CA). Mar 1979. 

From Highway vehicle systems contractors’ meeting; Dear- 
born, MI, USA (17 Oct 1978). 

The bottom line results of this study show that methanol has a 
terrible effect on the environment; ethanol is much worse; and 
gasoline is horrendous. Any gasoline mix would have to be selected 
over pure gasoline. The miscibility and volatility of alcohol fuels 
make a significant difference on their effect on the environment. 
Where ethanol actually mixes with water, gasoline sits on top of the 
water, penetrating only a few centimeters. Until it is washed ashore 
on the tide or it sits in a tidal basin, gasoline’s effect on the 
environment is not as great as an ethanol spill would be. Part of this 
study also examined the effects of spills on terrestial life such as 
amphibians and insects. (TFD) 


1339 (CONF-781050—, pp 523-525) Status of major federal 
alcohol fuels action. Ecklund, E.E. (Dept. of Energy, Washington, 
DC). Mar 1979. 

From Highway vehicle systems contractors’ meeting; Dear- 
born, MI, USA (17 Oct 1978). 

Tax credits and other financial incentives pertaining to alco- 
hol fuels are briefly discussed. (TFD) 


1340 (CONF-781050—, pp 525-532) Utilization of alternate 
fuels in diesel engines. Lestz, S.S. Mar 1979. 

From Highway vehicle systems contractors’ meeting; Dear- 
born, MI, USA (17 Oct 1978). 

The purpose of this study is to determine effective means for 
using methanol and/or blends or used lubricating oil as the primary 
fuel in light-duty high-speed compression ignition automotive engine 
service. An Oldsmobile 350 in.* V/8 diesel engine has been set-up 
and run in and is now ready to be used for establishing a baseline. 
The methanol induction system for this engine has been finalized. 
Methodology for direct relative particulate emission measurement 
has been worked out for the single cylinder engine to be used in this 
study. A new spherical combustion bomb has been constructed and 
proof tested, and tests using methanol at simulated engnie conditions 
are now being run. The combustion model, originally used with our 
cylindrical bomb data, has been adapted to use pressure data from 
the new spherical bomb. A test rig to determine the vapor pressure 
curve for methanol at pressures corresponding to diesel compression 
pressures has been built and preliminary data collected. The designs 
for the initial experiments to be carried out in both engines and in the 
bomb have been completed. Plans for the immediate future are to 
establish the baseline for the multicylinder engine and then com- 
mence to collect the required data to satisfy the first specific objec- 
tive. 


1341 (CONF-781050—, pp 532) Activities in India on alterna- 
tive fuels: guest presentation. Murthy, B.S. Mar 1979. 

From Highway vehicle systems contractors’ meeting; Dear- 
born, MI, USA (17 Oct 1978). 

India’s efforts with alternate fuels started during the war-time 
economy; however, even before that, the city of Bangor was using 
alcohol blends as fuel for buses. Two parallel efforts were carried 
out in India in the 1940's with alcohol. One effort addressed the use 
of substandard fuels, while the other used alcohol to determine the 
ignition quality of the main fuel. Interest was also developed in the 
use of ethanol as a main fuel. This use of ethanol depends very much 
on the coordination of the injection and the induction systems. The 
two-cycle, air-cooled engine seems to be an excellent candidate 
engine because its lower temperature is still high. Additives were 
used with ethanol in an attempt to determine the emissions. There is 
also a group at the Indian Institute of Technology working on 
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hydrogen technology. One of the things to come out of this work 
was the design of an intake valve such that it opened after top dead 
center. This approach was shown to be effective in reducing back- 
flash in a single cylinder engine. Water injection is also being 
experimented with. Biogas is another area that has been of interest. 
India had developed a small biogas plant in the early 1930's to burn 
garbage for electric power. 


1342 (CONF-7806107—P1, pp 77-104) Near term potential of 
b: based alcohol-gasoline transportation fuels. Park, W.R. 
(MITRE Corp., McLean, VA). 1978. 

From 2. symposium on fuels from biomass; Troy, NY, USA 
(20 Jun 1978). 

The current results of an effort to perform an assessment of 
the near-term (to 1990) potential for a nationwide alcohol-gasoline 
fuel system based on biomass resources are reported. Current and 
predicted future costs of biomass based alcohol production as well as 
consumer costs of blended alcohol-gasoline fuels are given. Require- 
ments are outlined for the production of methanol and ethanol based 
on a nationwide 5% alcohol-gasoline system in 1990. An estimate of 
the scope of government support required for this nationwide system 
is also discussed. The preliminary assessment indicates that the 
potential for biomass-based alcohol fuels should be more promising 
on a longer term basis. 


1343 (JPL-PUBL—79-55) Hydrogen-fueled postal vehicle per- 
formance evaluation. Hall, R.A. (Jet Propulsion Lab., Pasadena, CA 
(USA)). 15 Jun 1979. Contract EX-76-A-31-1011. 3lp. Dep. NTIS, 
PC A03/MF AOl1. 

A hydrogen-fueled postal delivery vehicle has been evaluated 
by the Jet Propulsion Laboratory for the US Department of Energy 
and the US Postal Service (USPS). The vehicle was modified for 
USPS by the Billings Energy Corporation. The report describes the 
test vehicle, the tests performed, the fueling technique, the test 
results, and discusses observed vehicle limitations. The evaluation 
was based on the vehicle’s fuel consumption, range, and emissions. 
These data were obtained while operating the vehicle over a defined 
Postal Service Driving Cycle and the 1975 Urban Driving Cycle. 
The vehicle’s fuel consumption was 0.366 pounds of hydrogen per 
mile over the postal driving cycle and 0.22 pounds of hydrogen per 
mile over the Urban Driving Cycle. These data correspond to 6.2 
and 10.6 mpg equivalent gasoline mileage for the two driving cycles, 
respectiVély. The vehicle’s range was 24.2 miles while being operat- 
ed on the postal driving cycle. Vehicle emissions were measured 
over the Urban Driving Cycle. HC and CO emissions were quite 
low, as would be expected. The oxides of nitrogen were found to be 
4.86 gm/mi, a value which is well above the current Federal and 
California standards. The discussion of vehicle limitations includes 
comments about the excessive engine flashbacks, inadequate accel- 
eration capability, the engine air/fuel ratio, the water injection 
system, and the cab temperature. Some of the other concerns dis- 
cussed are safety considerations, iron-titanium hydride observed in 
the fuel system, evidence of water in the engine rocker cover, and 
the vehicle maintenance required during the evaluation. 


1344 (UCRL—83316) Numerical study of laminar wall quench- 
ing. Westbrook, C.K.; Adamczyk, A.A.; Lavoie, G.A. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.; Ford Motor 
Co., Dearborn, MI (USA)). Aug 1979. Contract W-7405-ENG-48. 
54p. (CONF-791048—1). Dep. NTIS, PC A04/MF AO1. 

From The Combustion Institute Western States Section meet- 
ing; Berkeley, CA, USA (15 Oct 1979). 

Laminar flame quenching at the cold wall of a combustion 
chamber has been studied, using a numerical model to describe the 
reactive flow. The model combines an unsteady treatment of the 
fluid mechanics and a detailed chemical kinetic reaction mechanism. 
Fuels considered included both methane and methanol. The one- 
dimensional case of flame propagation perpendicular to the wall was 
studied. Two reference cases are described in detail for flame 
quenching at 10 atmospheres pressure and a wall temperature of 
300°K with stoichiometric mixtures of methane-air and methanol-air. 
In each case a conventional laminar flame propagates toward the 
wall, approaching to within a distance determined by the thermal 
flame thickness. Chemical kinetic factors, particularly differences 
between the temperature dependence of radical recombination reac- 
tions and conventional chain branching and chain propagation reac- 
tions, are shown to be responsible for quenching the flame near the 
wall. The flame stagnates, but fuel remaining near the wall diffuses 
out of the boundary region and is rapidly oxidized away from the 
wall. Subsequent model calculations demonstrate the effects of vari- 
ations in pressure, fuel-air equivalence ratio, wall temperature, and 
type of fuel. Computed results from these methane and methanol 
flame quenching models indicate that the total unburned hydrocar- 
bon content is considerably smaller than is commonly beleived and 
that thermal wall quenching may not be the major source for 
hydrocarbon emissions from internal combustion engines at near- 
stoichiometric conditions. 
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1345 Chromatographic methods of analysis for methanol and 
ethanol in automotive exhaust. Raible, C.J.; Cox, F.W. Warrendale, 
PA; Society of Automotive Engineers, Inc. (1979). 9p. (CONF- 
7906132—2). Society of Automotive Engineers, Inc., 400 Common- 
wealth Dr., Warrendale, PA. 
979) From Passenger car meeting; Dearborn, MI, USA (11 Jun 
A gas-liquid chromatographic system designed for analysis of 
methanol in exhaust from methanol/gasoline fueled vehicles is de- 
scribed. Modifications of this system for liquid analysis of methanol 
in gasoline, and analysis of ethanol in exhaust from ethanol/gasoline 
fueled vehicles are also discussed. Some results for methanol in 
exhaust from neat methanol and methanol/gasoline fueled vehicles 
are presented, and are compared to emissions measured by a total 
hydrocarbon analyzer using flame ionization detection. 


MATERIALS 


METALS AND ALLOYS 
REFER ALSO TO CITATION(S) 7, 8 


1346 (Juel-Conf—25) Carbon and graphite. Delle, W. (comp.). 
(Kernforschungsanlage Juelich G.m.b.H. (Germany, F.R.)). Jul 
1978. 180p. (CONF-780925—). Dep. NTIS (US Sales Only), PC 
A08/MF AOl1. 

From 8. symposium on discharges and electrical insulation in 
vacuum; Albuquerque, NM, USA (5 Sep 1978). 

Separate abstracts have been prepared for items within the 
scope of the energy data base. (FS) 


1347 (LBL—9209) TEM studies of P* implanted and subse- 
quently laser annealed Si. Sadana, D.K.; Wilson, M.C.; Booker, G.R.; 
Washburn, J. (California Univ., Berkeley (USA). Lawrence Berkeley 
Lab.). May 1979. Contract W-7405-ENG-48. 4p. (CONF-791017— 
9). Dep. NTIS, PC A02/MF A0Ol1. 

From 7. international conference on chemical vapor deposi- 
tion; Los Angeles, CA, USA (14 Oct 1979). 

The present investigation is concerned with laser annealing of 
P* implanted Si. The aim of the work was to study the crystalliza- 
tion behavior of damage structure occurring due to high dose rate 
implantation using transmission electron microscopy (TEM) as the 
method of examination. 


1348 (ORNL—5589) Metals and ceramics division materials 
science program. Aunnual progress report for period ending June 30, 
1979. McHargue, C.J.;. (Oak Ridge National Lab., TN (USA)). Oct 
1979. Contract W-7405-ENG-26. 267p. Dep. NTIS, PC A1l2/MF 
AOl. 

Progress is reported concerning theoretical studies of metais 
and alloys, deformation and mechanical properties, physical proper- 
ties and transport phenomena, radiation effects, and engineering 
materials. During this period emphasis was shifted from support of 
nuclear technologies to support of nonnuclear energy systems. (FS) 


PREPARATION AND FABRICATION 
REFER ALSO TO CITATION(S) 1384, 1397, 1411, 1428, 1719 


1349 (CONS—5089-6) Production of aluminum-silicon alloy 
and ferrosilicon and commercial purity aluminum by the direct reduc- 
tion process. Second interim technical report, Phase B, December 1, 
1978-February 28, 1979. Bruno, M.J. (Aluminum Co. of America, 
Alcoa Center, PA. Alcoa Labs.). Mar 1979. Contract EC-77-C-01- 
5089. 2ip. Dep. NTIS, PC A02/MF AO1. 

Experimental runs were made to determine the effect of a 
cooler product reservoir on metal alloy yield and recovery. The 
reservoir temperature had no significant effect. Difficulties were 
experienced with operation of an oxygen injected bench scale reac- 
tor. Many tests were terminated by burden bridging or flooding of 
the oxygen tuyeres with metal and slag. Runs were made in which 
refluxing vapors were condensed in a liquid slag. The addition of 
CaO decreased the tendency for formation of thick, strong burden 
bridges but did not completely eliminate bridging. Reduction of 
flame temperatures did not affect the volatilization rate in the bench 
reactor. Operation of VSR-1 pilot reactor with O injection was 
achieved after resolving reactor shell leakage problems, by replacing 
the permeable ceramic shell with impermeable fused silica. Various 
combustion parameters were investigated, including coke size, 
burden height and oxygen flow rate. Steady state operation of the 
oxygen-coke system was attained with smooth burden movement 
and a 2000°C bed temperature in the raceway vicinity. To further 
reduce heat losses from the raceway area. VSR-1 was redesigned to 
facilitate locating an induction coil below the oxygen inlets. Further 
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evaluation of effects of impurities on alloy purification in the bench 
scale unit indicated a 50% decrease in product yield for starting 
charges containing Fe greater than 5%. Site installation for the 
entire alloy purification complex was completed. Operations were 
continued in the bench scale units to obtain design information for 
the pilot commercial grade Al purification unit. Procurement of 
construction material was established. 


1350 {CONS—S5089-7) Production of aluminum-silicon alloy 
and ferrosilicon commercial purity aluminum by the direct reduc- 
tion process. Third interim technical report, Phase B, March 1, 1979— 
May 31, 1979. Bruno, M.J. (Aluminum Co. of America, Alcoa 
Center, PA. Alcoa Labs.). Jun 1979. Contract EC-77-C-01-5089. 22p. 
Dep. NTIS, PC A02/MF AO1. 

The effect of volatile sweep rate on bridge formation and 
product yield was determined. Higher volatile rates resulted in 
decreased yields and wider zones of condensation in the shaft. 
Attempts to charge ores and reduction carbon separately produced 
very low yields of metallic alloy. Remelt tests of reactor alloy 
products required temperatures of 1900°C for samples high in Ti. 
Low Ti-containing alloys melted at 1300°C. Operation of the O» 
injected, side entry bench reactor was erratic and inconsistent due to 
formation of chemical burden bridging. Ferrosilicon alloy products 
containing 2 to 14% Al were made. Tendency for burden bridging 
was reduced. Alloy product accumulated at the O: inlet area due to 
high heat losses. Cold modeling studies demonstrated that mechani- 
cal burden bridging was caused by plugging of the voids with fines 
generated in the raceway. Proper sizing of coke particles minimized 
fines formation. An Auger successfully kept chemical bridges from 
forming. Compressive strength and abrasion resistance were meas- 
ured on calcined briquettes and extrusions containing ores and coke. 
Briquettes were much stronger; abrasion for both agglomerates was 
comparable. Fractional crystallization and remelt experiments were 
conducted in the bench units to determine the effect of Ti level on 
the melt properties and the effects of high Fe and high Si on 
crystallizer products. Higher Si and/or Fe content reduced the 
recovery of suitable alloy product. The multipurpose high tempera- 
ture induction furnace was started up. Fabrication of the holding 
ladle shell and accessory equipment was completed. Tests were 
continued to determine the effects of system operating variables on 
purifier efficiency and productivity. 


1351 (IS—4698) Fabrication of superconducting wire compos- 
ites by directional solidification. Verhoeven, J.D.; Gibson, E.D.; 
Finnemore, D.; Ostensen, J.; Goodrich, L. (Ames Lab., IA (USA)). 
Jun 1979. Contract W-7405-ENG-82. 48p. Dep. NTIS, PC A03/MF 
AOl. 

Processes have been developed for the fabrication of compos- 
ite superconducting wire using directional solidification and chill 
casting techniques. The superconducting properties are comparable 
to commercial superconducting wire. 


1352 (LBL—8501) Investigation of the effects of particle size 
on the mechanical properties of porous and tin infiltrated niobium rods 
fabricated by a thermoplastic-powder metallurgy technique. Noman, 
A. (California Univ., Berkeley (USA). Lawrence Berkeley Lab.). 
Dec 1978. Contract W-7405-ENG-48. 54p. Dep. NTIS, PC A04/MF 
AOl. 

An investigation was made of the influence of particle size on 
the properties of both porous and tin infiltrated niobium rods fabri- 
cated by a thermoplastic-powder metallurgy technique. The residual 
porosity, extrusion pressure, tensile strength, and ductility were 
found to be dependent on the particle size distribution. All of these 

arameters were found to increase with increasing particle size. The 
influence of sintering time at a temperature of 2250°C was also 
studied. With increasing sintering time, the residual porosity and 
tensile strength decreased, whereas the ductility increased. The 
procedures for fabricating infiltrated niobium rods and the various 
tests employed to determine their properties are described. 


1353 (LTR—141-93) Nickel contaminated titanium weld wire 
study. Coffin, G.R.; Sumstine, R.L. (Idaho National Engineering 
Lab., Idaho Falls (USA)). 18 Jul 1979. Contract EY-76-C-07-1570. 
20p. Dep. NTIS, PC A02/MF AO1. 

Attachment of thermocouples to fuel rod welding problems at 
Exxon Nuclear Company and INEL prompted an investigation 
study of the titanium filler wire material. It was found that the 
titanium filler wire was contaminated with nickel which was jacket- 
ed on the wire prior to the drawing process at the manufacturers. A 
method was developed to 100% inspect all filler wire for future 
welding application. This method not only indicates the presence of 
nickel contamination but indicates quantity of contamination. The 
process is capable of high speed inspection necessary for various 
high speed manufacturing processes. 


1354 (RDT-M—1-9T(8-79)) Brazing filler metal (ASME SFA- 
5.8 with additional requirements). (Department of Energy, Washing- 
ton, DC (USA). Office of Nuclear Energy Programs). Aug 1979. 
Contract W-7405-ENG-26. 7p. RSO. 
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This standard covers brazing filler metal for nuclear and 
associated applications. Material shall conform to the requirements 
of ASME SPAS 8: to the requirements of the ASME Boiler and 
Pressure Vessel Code (ASME Code), Section III, Article NB-2000; 
and to the additional requirements of this standard. 


1355 (RDT-M—1-19T(8-79)) Nickel-chromium-molybdenum- 
columbium bare welding rods and electrodes. (Department of Energy, 
Washington, DC (USA). Office of Nuclear Energy Programs). Aug 
1979. Contract W-7405-ENG-26. 10p. RSO. 

This standard covers nickel-chromium-molybd colum- 
bium bare welding rods and electrodes for applications outside the 
jurisdiction of ASME Boiler and Pressure Vessel Code (ASME 
Code), Section III. Materials shall conform to the requirements of 
ASME SFA-5.14 with respect to manufacturing and other practices 
insofar as they are applicable; chemistry, mechanical properties and 
classification designation being notable exceptions. 


1356 (SAND—79-1220C) Properties and applications of ion- 
implanted alloys. Myers, S.M. (Sandia Labs., Albuquerque, NM 
(USA)). 1979. Contract EY-76-C-04-0789. 28p. (CONF-791013—8). 
Dep. NTIS, PC A03/MF AOl1. 

From 26. national vacuum symposium; New York, NY, USA 
(2 Oct 1979). 

Ion implantation is a controlled and versatile means for near- 
surface alloying of metals. Supersaturated solutions, metastable com- 
pounds, amorphous phases, and equilibrium alloys have been pro- 
duced. Uses include the investigation of new metastable phases, 
characterization of alloying reactions occurring in conventional ma- 
terials, and improvement of surface properties such as hardness, 
wear, and corrosion. A brief review is given of the physical process- 
es occurring during ion implantation, the types of alloys which 
result, and representative applications. 


1357 (SAND—79-8232) Influence of purity level on the me- 
chanical properties of hot isostatically pressed beryllium. Odegard, 
B.C. Jr. (Sandia Labs., Livermore, CA (USA)). Sep 1979. Contract 
EY-76-C-04-0789. 18p. Dep. NTIS, PC A02/MF AOl1. 

The procurement of a quantity of ultra-pure beryllium 
powder combined with special handling from powder to billet form 
resulted in the fabrication of high purity beryllium. The mechanical 
properties of these billets were contrasted to those of commercial 
grade billets to determine the influence of impurities and powder 
processing. The tensile test results show that the strength values are 
primarily dependent on the grain size in a behavior predictable by 
the Hall-Petch relationship. Only a fraction of the strength differen- 
tial can be attributed to metallic impurities in solution. The grain size 
is controlled by the powder size distribution. The ductility is domi- 
nated by both grain size and oxide content. The fine grained, low 
oxide billets exhibited the highest ductilities. There is evidence to 
suggest that oxide distribution has a large influence on the ductility. 
The fracture toughness was highest for the high purity beryllium 
billets. 


1358 (SAND—79-8525) Influence of codeposited impurities on 
the thermocompression bonding of electroplated gold. Dini, J.W.; 
Johnson, H.R. (Sandia Labs., Albuquerque, NM (USA)). Jun 1979. 
Contract EY-76-C-04-0789. lip. (CONF-791113—2). Dep. NTIS, 
PC A02/MF AOI. 

From ISHM conference; Los Angeles, CA, USA (13 Nov 
1979). 

The influence of codeposited impurities of Cu, Ni, Cr, and Co 
on the thermocompression bondability of gold was evaluated before 
and after heat stabilization. Simulated hybrid microcircuits, plated 
with deliberately contaminated gold, were bonded to Au-plated Cu 
lead frames and pulled to destruction in 90-degree peel tests. As the 
Cu and Ni contents were increased, both the individual and average 
peel strength decreased and failure modes changed from heel to 
substrate failures. Heating the parts (simulated resistor stabilization) 
improved the strengths and minimized substrate failures. Cr addi- 
tions resulted in failures at the gold-gold interface for unstabilized 
films while Co additions reduced bond strengths. 


1359 Deposited profiles and homogeneous alloys from a hexag- 
onal array of point sources. Dahlgren, S.D. (Surface Science Section, 
Materials Department, Pacific Northwest Laboratory, Richland, 
Washington 99352). J. Appl. Phys.; 50: No. 10, 6520-6523(Oct 1979). 

position profiles calculated for a hexagonal array of point 
sources were used to determine the optimum spacing of components 
in composite sputtering targets. The results showed that smooth 
deposit-thickness profiles and homogeneous alloys could be expected 
for a point spacing of one-half the source-to-substrate distance and 
that deposit-thickness variations had nearly the same spacing depen- 
dence as had been calculated earlier for parallel strip sources. A Ag- 
0.5 at.% Pu sputter deposit made from such a hexagonal-array 
composite target was found indeed to be homogeneous by autoradio- 
graphic analysis of the Pu distribution in the deposit. The results for 
both point and strip sources suggest that vapor deposition will 
homogenize any inhomogeneous composite source if the spacing of 








ERA VOL. 5, NO. 1 


the inhomogeneity is less than one-half the source-to-substrate dis- 
tance. Thus, vapor deposition can be used to chemically homogenize 
alloys. 


1360 Precipitation-strengthened austenitic Fe-Mn-Ti alloys. 
Chang, K.M.; Morris, J.W. Jr. (Univ. of Catifornia, Berkeley). 
Metall. Trans., A; 10A: No. 9, 1377-1387(Sep 1979). 

The precipitation of intermetallic compounds in the Fe-20Mn- 
2Ti and Fe-28Mn-2Ti alloy systems has been investigated over the 
temperature range 700 to 900°C by hardness measurements, optical 
and scanning electron microscopy, and x-ray diffraction. In both 
systems only the equilibrium Laves phase was observed. The precip- 
itate was identified as C14(MgZn2) type hexagonal Laves phase with 
a chemical composition close to Fe2(Ti,Mn). In an as-annealed 
sample precipitation occurred in a heterogeneous manner, predomi- 
nantly along grain boundaries. The effect of a cold deformation 
between the solution annealing and aging processes was also investi- 
gated. In addition to a high density of dislocations, martensitic 
phases were induced by deformation; a y — ¢€ transformation oc- 
curred in the Fe-28Mn-2Ti alloy while a y — a’ transformation was 
predominant in the Fe-20Mn-2Ti alloy. Subsequent aging was con- 
ducted at temperatures above the A/sub f/. A large number of very 
fine precipitates formed randomly in the matrix after a short aging 
period. This cold work plus aging treatment resulted in an increase 
in yield strength. The enhancement of mechanical properties is due 
to the randomly distributed precipitates combined with the high 
defect density and fine substructure. 


1361 (RDT-M—2-3T(8-79)(Rev.)) Carbon aud alloy steel weld- 
ing fittings (ASME SA-234 with additional requirements). (Oak Ridge 
National Lab., TN (USA)). Aug 1979. Contract W-7405-ENG-26. 
12p. Free from RSO. 

This standard covers carbon and alloy steel welding fittings 
for nuclear and associated applications. This standard does not cover 
items, such as fabricated laterals or other fittings employing intersec- 
tion welds and pipe bends with bend radii or other dimensions not 
covered by ANSI B16.9. Such items shall be considered to be 
fabricated pipe which is covered by RDT E 15-2NB. Material shall 
conform to the requirements of ASME SA-234; to the requirements 
of the ASME Boiler and Pressure Vessel Code (ASME Code), 
Section III, Article NB-2000; and to the additional requirements of 
this standard. 


1362 ~ (RDT-M—7-4T(8-79(Rev.)) Nickel-chromium-iron alloy 
rod and bar (ASME SB-166 with additional requirements). (Depart- 
ment of Energy, Washington, DC (USA). Office of Nuclear Energy 
Programs). Aug 1979. Contract W-7405-ENG-26. 9p. RSO. 

This standard covers nickel-chromium-iron alloy rod ana bar 
for nuclear and associated applications. Material shall conform to the 
requirements of ASME SB-166; to the requirements of the ASME 
Boiler and Pressure Vessel Code (ASME Code), Section III, Article 
NB-2000; and to the additional requirements of this standard. 


1363 Electrolytic method for the production of lithium using a 
lithium-amalgam electrode. Cooper, J.F.; Krikorian, O.H.; Homsy, 
R.V. (to Dept. of Energy). US Patent 4,156,635. 29 May 1979. Filed 
date 29 Mar 1978. 4p. 

PAT-APPL-891,355. 

A method is described for recovering lithium from its molten 
amalgam by electrolysis in an electrolytic cell containing as a molten 
electrolyte a fused-salt consisting of a mixture of two or more alkali 
metal halides, preferably selected from lithium iodide, lithium chlo- 
ride, potassium iodide and potassium chloride. A particularly suit- 
able molten electrolyte is a fused-salt consisting of a mixture of at 
least three components obtained by modifying an eutectic mixture of 
Lil-KI by the addition of a minor amount of one or more alkali 
metal halides. The lith.um-amalgam fused-salt cell may be used in an 
electrolytic system for recovering lithium from an aqueous solution 
of a lithium compound, wherein electrolysis of the aqueous solution 
in an aqueous cell in the presence of a mercury cathode produces a 
lithium amalgam. The method is particularly useful for the regenera- 
tion of lithium from the aqueous reaction products of a lithium- 
water-air battery. 


1364 Polycrystalline silicon on tungsten substrates. Bevolo, 
A.J.; Schmidt, F.A.; Shanks, H.R.; Campisi, G.J. (Ames Lab., IA). J. 
Vac. Sci. Technol.; No. 1, 13-19(Jan 1979). 

Thin films of electron-beam-vaporized silicon were deposited 
on fine-grained tungsten substrates under a pressure of ~ 1 x 10°'° 
Torr. Mass spectra from a quadrapole residual gas analyzer were 
used to determine the partial pressure of 13 residual gases during 
each processing step. During separate silicon depositions, the atomi- 
cally clean substrates were maintained at various temperatues be- 
tween 400° and 780°C and deposition rates were between 20 and 630 
A min~'. Surface contamination and interdiffusion were monitored 
by in situ Auger electron spectrometry before and after cleaning, 
deposition, and annealing. Auger depth profiling, x-ray analysis, and 
SEM in the topographic and channeling modes, were utilized to 
characterize the samples with respect to silicon-metal interface, 
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interdiffusion, silicide formation, and grain size of silicon. The onset 
of silicide formation was found to occur at approximately 625°C. 
Above this temperature tungsten silicides were formed at a rate 
faster than the silicon deposition. Fine-grain silicon films were 
obtained at lower temperatures. 


1365 Development and properties of 2 1/4 CrMoNiNb steels. 
Walder, V.; Morcinek, P.; Gottwald, M.; Prnka, T. (Iron and Steel 
Institute, Dobra (Czechoslovakia)). pp 185-188 of Ferritic steels for 
fast reactor steam generators. Pugh, S.F.; Little, E.A. (UKAEA, 
Harwell. Atomic Energy Research Establishment) (eds.). London, 
England; British Nuclear Energy Society (1978). 

From British Nuclear Energy Society conference on ferritic 
steels for fast reactor steam generators; London, UK (30 May 1977). 

Niobium stabilization protects low-alloy steels against decar- 
burization in liquid sodium, by binding their carbon contents in 
poorly soluble carbides, but creates specific problems by affecting 
the precipitate distribution and the character of the precipitation 
processes. The response to heat treatment, the hot formability and 
weldability can all be improved by adhering to the stoichiometric 
Nb;C ratio and to the heat treatment specification. 


1366 Mechanical properties data on 9% Cr steel. Wood, D.S.; 
Baldwin, A.B.; Grounds, F.W.; Wynn, J. (UKAEA, Risley. Nuclear 
Power Development Establishment); Wilson, E.G.; Wareing, J. 
(UKAEA, Springfields. Nuclear Power Development Labs.). pp 
189-192 of Ferritic steels for fast reactor steam generators. Pugh, 
S.F.; Little, E.A. (UKAEA, Harwell. Atomic Energy Research 
Establishment) (eds.). London, England; British Nuclear Energy 
Society (1978). 

From British Nuclear Energy Society conference on ferritic 
steels for fast reactor steam generators; London, UK (30 May 1977). 

A variety of mechanical tests have been performed on speci- 
mens taken from a cast of 9% Cr steel in the normalised and 
tempered condition in the form of bar. Creep rupture tests carried 
out at 475 and 525°C to durations of 15,000h are reported and creep 
tests to 25,000h are noted. Isochronous curves which may be used 
for design purposes have been developed from the creep data. It is 
shown that load cycling is not detrimental to the creep behaviour. 


1367 Self-formed gadolinia coatings on gadolinium chromite. 
Wirkus, C.D.; Wilder, D.R. (Iowa State Univ., Ames). Mater. Sci. 
Eng.; 35: 175-177(1978). 

Characteristics of the gadolinia coating formed on Sr- and Ca- 
doped gadolinium chromite during vacuum evaporation were stud- 
ied in relation to their effects on chromiun oxide loss. It is suggested 
that the very porous coating provides some protection from vapori- 
zation by increasing the recapture probability of escaping species, 
and that the coating might be improved with suitable impurity 
additions. 


1368 Nonequilibrium microstructures. Thomas, G. pp 71-90 of 
Science of materials used in advanced technology. Parker, E.R.; 
Colombo, U. (eds.). New York, NY; John Wiley and Sons, Inc. 
(1973). 

The properties of a material depend on all the elements of its 
structure: the atom and its components, the atom aggregates and 
lattice defects which comprise the microstructure, the macrostruc- 
ture, and finally the structural member or device itself. Physical 
metallurgy or materials science is concerned mainly with the micros- 
tructures and their effects on properties. In practical materials the 
microstructures are almost always in nonequilibrium. Idea!ly when 
these relations are completely understood they can be controlled and 
consequently these aspects will lead to important new contributions 
in alloy design. The range of microstructures of interest here varies 
in scale from angstroms to millimeters and comprises dislocations to 
grains. If metals were free from defects, they would behave ideally 
and have very high strengths. However, because it is not possible to 
manufacture large pieces of metals without grain boundaries or other 
defects at which dislocations can be generated and move and multi- 
ply at rather low stresses, high strengths can only be achieved 
practicaly by designing alloys in which microstructures can be 
produced which limit dislocation motion. While this is not difficult 
to do, it is at the same time very difficult to achieve ali the other 
desirable engineering properties. 


STRUCTURE AND PHASE STUDIES 


REFER ALSO TO CITATION(S) 1368, 1380, 1386, 1394, 1395, 
1400, 1405, 1407, 1421, 1431 


1369 Effects of sodium environments on the microstructure of 2 
1/4Cr1Mo ferritic steel. Hobdell, M.R.; Hooper, A.J.; Gwyther, J.R. 
(Central Electricity Generating Board, Berkeley (UK). Berkeley 
Nuclear Labs.). pp 285-288 of Ferritic steels for fast reactor steam 
generators. Pugh, S.F.; Little, E.A. (UKAEA, Harwell. Atomic 
Energy Research Establishment) (eds.). London, England; British 
Nuclear Energy Society (1978). 
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From British Nuclear Energy Society conference on ferritic 
steels for fast reactor steam generators; London, UK (30 May 1977). 

Specimens of 2 1/4Cr 1Mo ferritic steel have been exposed to 
decarburizing, ‘inert’ and carburizing sodium environments at 910K. 
Carbon activity variation with time was monitored by an electro- 
chemical technique, and the results have been interpreted on the 
basis of microstructural and compositional changes shown to occur 
within the steel. Some technological implications of the results are 
also discussed. 


1370 (CONF-790801—5) Strain hardening of iron: axisymme- 
tric vs. plane strain elongation. Razavi, A.; Langford, G. (Drexel 
Univ., Philadelphia, PA (USA). Dept. of Materials g)- 
1979. Contract EY-76-S-02-4072. 7p. oo NTIS, PC A02/MF AO1. 

From 5. international conference on the strength of metals 
and alloys; Aachen, F.R. Germany (Aug 1979). 

The flow stress of titanium  eecry ferritic iron at high 
strains is measured for various shape changes including axisymmetric 
elongation and compression and plane strain elongation, both by 
symmetrical strip drawing and also by asymmetrical pure shear (chip 
cutting as in machining). The flow stress can be evaluated after a 
complex deformation feuch as chip cutting) by simple mechanical 
test on portions of the macroscopic specimen. The flow stress and 
the microstructures are sensitive to the shape change employed. 
Comparative microstructures are shown in the various 
changes. The rate of strain hardening of body centered cubic iron 
appears to be sensitive to the deformation pHs at high strains 
because of the different microstructures which may be related to the 
different crystallographic preferred orientations. It is shown that the 
internal shape change is not necessarily simply related to the external 
shape change. 


1371 (COO— 3084/67) Correlations between fracture toughness 
and microstructure in 4140 steel. MRL E-113. Odegaard, T.K. 
(Brown Univ., Providence, RI (USA). Div. of Engineering). Jun 
1979. Contract EY-76-S-02-3084. 88p. Dep. NTIS, PC A05S/MF 
AOl. 

Thesis. 

Correlations between the microstructure of an ultra-high 
strength steel and material resistance to fracture, as measured by 
blunt notch Charpy impact tests and sharp crack K/sub IC/ tests, 
were investigated for a standard 870°C/oil and an experimental 
1175°C/oil austenitizing treatment. The increase in sharp crack 
toughness with higher temperature austenitizing treatments, for the 
as-quenched and 200°C/oil temper conditions, was rationalized by a 
fracture criterion based on the notion that for fracture to occur, a 
critical strain, epsilon/sub f/, must be achieved over some critical 
distance, 5. The lath colonies were identified as the fracture control- 
ling microstructural unit, and hence, their size was considered to be 
the critical distance, 5. Toughness in the 300°C/1 hour and 400°C/1 
hour temper conditions, for which the mechanical data indicated an 
embrittlement, was clearly controlled by the cementite morphology 
in conjunction with the prior austenite grain size. Attempts to 
rationalize toughness in these temper conditions, using a stress- 
controlled fracture criterion, were unsuccessful and led to physically 
unreasonable results. In the 500°C/1 hour temper condition, stable 
crack growth and periodic ridge patterns were observed. Fracture 
toughness differences between the 870°C and 1175°C austenitizing 
treatments were qualitatively rationalized by the nature of the re- 
spective fracture morphologies. Good correspondence between J/ 
sub IC/ and the so-called tearing modulus, T, as indicators of sharp 
crack fracture toughness, was observed. 


1372 Auger electron spectroscopy of stoichiometric chromium 
carbides and carbide precipitates at grain boundaries of type 304 
stainless steel. Danyluk, S.; Park, J.Y.; Busch, D.E. (Argonne Na- 
tional Lab, IL). Scr. Metall.; 13: No. 9, 857-862(Sep 1979). 

Auger electron spectroscopy (AES) data on carbide phases at 
the grain boundaries of type 304 SS are reported. The carbide phase 
was identified from the unique shape of the carbide peak in the AES 
spectrum and composition of the carbide was obtained from the 
Auger Spectra from stoichiometric chromium carbides, iron and 
nickel carbide and the pure graphite, iron, chromium, and nickel. 


(FS) 


1373 Zero-flux planes and flux reversals in Cu-Ni-Zn diffusion 
couples. Dayananda, M.A.; Kim, C.W. (Purdue Univ., West La- 
fayette, IN). Metail. Trans. A; 10A: No. 9, 1333-133%Sep 1979). 

Concentration profiles of isothermal diffusion couples in 
binary as well as multicomponent systems can be analyzed directly 
for interdiffusion fluxes without the need for a prior knowledge of 
interdiffusion coefficients. Such an analysis is presented and applied 
for the calculation of interdiffusion fluxes of each com t at 
various sections of several diffusion couples in the Cu-Ni-Zn system 
investigated at 775°C. A major outcome of these calculations is the 
identification of zero-flux planes for the individual components 
within the diffusion zones of ternary couples. At a zero-flux plane 
the interdiffusion flux of a component goes to zero and on either side 
of the plane occurs a change or reversal in the direction of the 
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interdiffusion flux of the component. The formation as well as the 
number of zero-flux planes of the components is dictated by the 
terminal alloys of the diffusion couple. The compositions of zero-flux 

lanes for Ni and Cu identified in several Cu-Ni-Zn couples are 
Sed to correspond to composition points of intersection of diffu- 
sion paths and isoactivity lines drawn through the terminal alloys of 
the couples on a ternary isotherm. 


1374 Crystal structure of UsNisSb, and related compounds. 
Dwight, A.E. (Argonne National Lab., IL (USA)). J. Nucl. Mater.; 
79: No. 2, 417(Feb 1979). 


1375 Martensitic transformations: electron microscopy and dif- 
fraction studies. Wayman, C.M. (Univ. of Illinois, Urbana). pp 251- 
314 of Diffraction and imaging techniques in material science. Ame- 
linckx, S.; Gevers, R.; van Landuyt, J. (eds.). Amsterdam, Nether- 
lands; North-Holland Publishing Company (1978). 

Martensitic or shear transformations occur in numerous mate- 
rials in the solid state. When a parent phase transforms into a 
product phase martensitically, the product is generally called mar- 
tensite. The nomenclature is independent of the material involved 
and is based on certain common geometrical characteristics in all 
cases. It is known that many materials undergo martensitic transfor- 
mations. Metals such as Fe, Co, Hg, and Li, alloys of Fe (i.e., Fe-Mn, 
Fe-Ni, Fe-C) and commercial steels (Fe-C-X, where X = Mn, Cr, 
Mo, etc.), non-ferrous alloys (Au-Cd, In-Tl, Cu-Sn, Cu-Zn), and 
compounds and intermetallics of recent interest such as BaTiOs, 
V;Si, NbsSn undergo martensitic transformations. The crystallogra- 
phic aspects of martensitic transformations are emphasized, but also 
included are topics such as nucleation, the effects of pressure, etc. 
More recent accounts of the crystallographic features of martensite 
have also been presented. Martensitic transformations have received 
widespread study by means of transmission electron microscopy and 
diffraction in the past few years. 


1376 Viscosity of liquid cesium up to 1600°C. Tsai, H.C.; 
Olander, D.R. (Univ. of California, Berkeley). High Temp. Sci.; 6: 
142-155(1974). 

The viscosity of liquid cesium has been measured up to 
1600°C by the oscillating cup technique. The results can be repre- 
sented by the equations In eta(mP) = -0.187 + ((6.34 x 10?)/T), 
410°K = T S&S 1100°K, In eta(mP) = -2.55 + ((6.01 x 10%)/T) - 
(3.10 x 10°)/T?), 1100°K < T < 1900°K. The critical viscosity of 
cesium determined from the law of rectilinear diameters is 0.57 +- 
0.04 mP. Viscosities of sodium and potassium were also estimated 
from the cesium data by the law of corresponding states. 


1377 Nonequilibrium defects in metals. Thomas, G. pp 13-34 of 
Science of materials used in advanced technology. Parker, E.R.; 
Colombo, U. (eds.). New York, NY; John Wiley and Sons, Inc. 
(1973). 

Point, line, surface and volume defects are discussed and 
illustrated in brass and alumini gnesium alloys. (FS) 
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REFER ALSO TO CITATION(S) 742, 752, 805, 826, 845, 901, 909, 
913, 915, 916, 919, 920, 926, 1102, 1109, 1115, 1118, 1124, 1352, 1357, 
1360, 1361, 1362, 1366, 1368, 1370, 1371, 1439, 1455, 1460, 1468, 
1479, 1480, 1504, 1510, 1710 


1378 New niobium-stabilized ferritic steel with improved creep 
strength for use in sodium heated steam generators. Brozzo, P.; 
Vacchiano, S. (Centro Sperimentale Metallurgico, Rome (Italy)); 
Rinaldi, F. (Laboratorio Ricerche Dalmine, Milano (Italy)). pp 200- 
204 of Ferritic steels for fast reactor steam generators. Pugh, S.F.; 
Little, E.A. (UKAEA, Harwell. Atomic Energy Research Establish- 
ae (eds.). London, England; British Nuclear Energy Society 
(1978). 

From British Nuclear Energy Society conference on ferritic 
steels for fast reactor steam generators; London, UK (30 May 1977). 

A number of experimental Cr-Mo steels have been tested with 
different C, Nb and V contents. A new type of steel was identified 
and its properties are discussed. Creep rupture data up to 20,000 
hours have shown by extrapolation a rupture stress in 105 hours in 
the range of 120-130 MPa at 550°C. The steel properties appear to 
be appropriate for manufacturing tubes to be used in sodium-heated 
steam generators. 


1379 (BNL-NUREG—26085) Development of a procedure for 
estimating the high cycle fatigue strength of some high temperature 
structural alloys. Soo, P.; Chow, J.G.Y. (Brookhaven National Lab., 
Upton, NY (USA)). 1979. Contract EY-76-C-02-0016. 21p. (CONF- 
791205—5). Dep. NTIS, PC A02/MF AO1. 

From ASME winter annual meeting; New York, NY, USA (2 
Dec 1979). 

The generation of strain controlled fatigue data, for the 
standard strain rate of 4 x 10~* sec™', presents a problem when the 
cycles to failure exceed 10° because of the prohibitively long test 
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times involved. In an attempt to circumvent this difficulty an evalua- 
tion has been made of a test procedure involving a fast cycling rate 
(40 Hz) and load controlled conditions. The validity of this proce- 
dure for extending current fatigue curves from 10° to 10* cycles and 
beyond, hinges upon the selection of an appropriate effective strain 
value, since the strain usually changes rapidly during the early stage 
of fatigue. Results from annealed 2 1/4 Cr-1 Mo, type 304 stainless 
steel, Incoloy 800H and Hastelloy X, tested over a wide range of 
temperatures, show that the strain measured N/sub f/2 is a reason- 
able estimate since it gives an excellent correlation between the 
strain and load controlled tests in the 10° cycle range where the data 
overlap. It seems clear that the differences in cycling rate and early 
stress-strain history for the two tests do not significantly affect the 
correlation. It may, therefore, be concluded that such load control 
test procedures may be used as a valid fast way for extending 
currently available fatigue curves from 10° to 10° cycles, and 
beyond. 


1380 Creep crack growth in 9CriMo. Soo, J.N. (Central Elec- 
tricity Research Labs., Leatherhead (UK)). pp 180-184 of Ferritic 
steels for fast reactor steam generators. Pugh, S.F.; Little, E.A. 
(UKAEA, Harwell. Atomic Energy Research Establishment) (eds.). 
London, England; British Nuclear Energy Society (1978). 

From British Nuclear Energy Society conference on ferritic 
steels for fast reactor steam generators; London, UK (30 May 1977). 

Creep crack initiation and growth have been monitored in 
solution treated 9Cr1Mo between 550 and 525°C. Displacements for 
initiation decreased with increasing grain size while displacements 
for growth were relatively insensitive to grain size. Crack growth 
rates were proportional to displacement rates and at the same stress 
level increased with increased grain size. Tempering increased the 
resistance to initiation and growth and changed the propagation 
mode from intergranular to transgranular. Compositional variations 
in silicon had a marked effect on the grain size established at high 
austenitizing temperatures which in turn affected the crack growth 
properties. 


1381 (CONF-790963—1) Stable crack growth estimates based 
on effective crack length and crack-opening displacements. Merkle, 
J.G.; Hudson, C.E. (Oak Ridge National Lab., TN (USA); Auburn 
Univ., AL (USA)). 1979. Contract W-7405-ENG-26. 29p. Dep. 
NTIS, PC A03/MF AO1. 

From Committee on the safety of nuclear installations special- 
ist meeting on plastic tearing instability; St Louis, MO, USA (25 Sep 
1979). 

A method was developed for estimating the amount of stable 
crack growth that has occurred in a fracture toughness specimen 
that were loaded into the plastic range and for which only a 
monotonically increasing load-displacement curve was measured. 
The method was applied to data from several pressure vessel steels. 
The resulting J vs Aa values compare favorably with a resistance 
curve obtained by the multiple specimen heat-tinting technique for 
A533, Grade B, Class 1 steel. The method for estimating stable crack 
growth uses several existing concepts heretofore mainly used sepa- 
rately. These concepts include an approximate expression for J for 
the compact specimen proposed by Andrews, the effective crack 
length concept of McCabe and Landes, the UK representation of the 
crack profile as a pair of straight lines intersecting at a hinge point, 
and Well’s expression, J = m o/sub y/6, for relating the crack- 
opening displacement to the value of J. The value of the constraint 
factor, m, at the advancing crack tip is estimated by means of a 
relation between ductility and fracture toughness. When calculated 
with respect to the COD at the original fatigue crack tip, the 
constraint factor, m/sub 0/, is found to have a value consistently 
close to 2.0 for compact and precracked Charpy specimens. The 
method of estimation requires no auxiliary load-deflection measure- 
ments or calculations, and so permits single specimen estimates of 
stable crack growth to be made without the necessity of making high 
precision unloading compliance measurements. 


1382 (COO—4246-9) Microstructural effects in abrasive wear. 
Final report, Phase I, 15 March 1977-1 July 1979. Fiore, N.F. (Notre 
Dame Univ., IN (USA). Dept. of Metallurgical Engineering and 
Materials Science). 16 Jul 1979. Contract EF-77-S-02-4246. 95p. 
Dep. NTIS, PC A05/MF AOl1. 

The objective is to establish quantitative relations between 
microstructure and wear resistance for highly alloyed white irons 
and Co-base powder metallurgy (PM) alloys commonly used in coal 
mining, handling and conversion processes. The studies on cast irons 
and Co-base alloys clearly illustrate the importance of tailoring the 
microstructure of an alloy to the wear application in which it is 
employed. The wastefulness of indiscriminate alloying is obvious, as 
is the danger in the use of simple tools such as macrohardness to 
predict wear behavior. For Ni-hard 4 cast irons, wear correlates 
fairly well to quasi-static tensile properties. For both Ni-4 hard irons 
and Co-base alloys, SEM-EDXS studies give insight as to the micro- 
scale flow-fracture processes governing wear. 
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1383 (DP-MS—79-24) Hydrogen-induced cleavage fracture of 
type 304L austenitic stainless steel. Caskey, G.R. Jr. (Du Pont de 
Nemours (E.I.) and Co., Aiken, SC (USA). Savannah River Lab.). 
1979. Contract EY-76-C-09-0001. 2lp. (CONF-791115—1). Dep. 
NTIS, PC A02/MF AO1. 

From Symposium on fractography and materials science; 
Williamsburg, VA, USA (27 Nov 1979). 

Type 304L stainless steel supersaturated with hydrogen gas 
fails in tension at 200 to 250°K by brittle fracture. Fracture surfaces 
exhibit isolated facets oriented 0 to 30° to the tensile axis and have 
characteristics of cleavage fracture. The threefold symmetry of Laue 
back reflection photographs and trace analysis of deformation bands 
on the facets demonstrate that cleavage is along (111) planes. The 
fracture paths were identified as coherent twin boundaries on pol- 
ished sections through facets and on microcracks across interior 
grains. Although cleavage fracture is not commonly observed in 
alloys with a face-centered cubic (FCC) lattice, these observations 
for Type 304L stainless steel and similar observations on Nitronic-40 
and Tenelon demonstrate that cleavage is possible under some 
circumstances in austenitic steels. 


1384 (GEFR—00446) Effects of thermal aging on the mechani- 
cal properties of a 2-1/4 Cr-1Mo steel/Inconel 82 transition joint 
fusion zone. Mitchell, M.D.; Offer, H.P. (General Electric Co., 
Sunnyvale, CA (USA). Advanced Reactor Systems Dept.). Apr 
1979. Contract EY-76-C-03-0893-030. 90p. AT. 

Transition joint weldments between austenitic and ferritic 
materials are required in the CRBR Project piping systems. An- 
nealed 2-1/4Cr-1Mo steel welded with ERNiCr-3 (Inconel 82) to 
Incoloy 800H using the hot wire automatic gas tungsten arc process 
will be used for a number of these joints. This effort provides a 
scoping study of the mechanical properties at the 2-1/4Cr-1Mo 
steel/Inconel 82 fusion zone of these joints to provide actual material 
properties for the TJLT inelastic analysis and to provide a better 
understanding of the probably degredation of properties due to 
thermal aging and carbon migration as a function of the time at 
temperature. Elevated temperature, tensile, stress rupture, strain 
controlled fatigue, and fatigue crack growth tests were performed. 
Thermal aging at 677°C (1250°F) for ten hours (equivalent to 
approximately 1000 hours at 510°C (950°C), the nominal service 
temperature), was found to reduce the tensile and stress rupture 
properties of the weldment at the fusion zone. The fatigue crack 
growth rate and continuous fatigue life at the fusion zone were not 
affected by the thermal aging; however, this zone was shown to 
crack more readily than either the annealed 2-1/4Cr-1Mo steel or 
the Inconel 82 weld deposit. 


1385 (HEDL-SA—1775) Techniques developed to evaluate the 
fracture toughness offast breeder reactor duct. Huang, F.H.; Wire, 
G.L. (Hanford Engineering Development Lab., Richland, WA 
(USA)). 1979. Contract EY-76-C-14-2170. 19p. (CONF-790910—4). 
Dep. NTIS, PC A02/MF AOl1. 

From Symposium on calculation of phase diagrams and ther- 
mochemistry; Milwaukee, WI, USA (17 Sep 1979). 

Large changes in strength and ductility of metals after irradia- 
tion are known to occur. The fracture toughness of irradiated metals, 
which is related to the combined strength and ductility of a material, 
may be significantly reduced and the potential for unstable crack 
extension increased. Therefore, the resistance of cladding and duct 
materials to fracture afier exposure to fast neutron environments is of 
concern. Existing Type 316 stainless steel irradiated ducts are rela- 
tively thin and since this material retains substantial ductility, even 
after irradiation, the fracture behavior of the duct material cannot be 
analyzed by linear elastic fracture mechanics techniques. Instead, the 
multispecimen R-curve method and J-integral analysis were used to 
develop an experimental approach to evaluate the fracture toughness 
of thin breeder reactor duct materials irradiated at elevated tempera- 
tures. Alloy A-286 was chosen for these experiments because the 
alloy exhibits elastic/plastic behavior and the fracture toughness data 
of thicker (12 mm) specimens were available for comparison. Tech- 
nical problems associated with specimen buckling and remote han- 
dling were treated in this work. The results are discussed in terms of 
thickness criterion for plane strain. 


1386 (HEDL-SA— 1818) Effect of temperature on the fracture 
toughness behavior of Inconel X-750. Mills, W.J. (Hanford Engineer- 
ing Development Lab., Richland, WA (USA)). Apr 1979. Contract 
EY-76-C-14-2170. 28p. (CONF-791115—2). Dep. NTIS, PC A03/ 
MF AOl. 

From Symposium on fractography and materials science; 
Williamsburg, VA, USA (27 Nov 1979). 

The elastic-plastic J/sub Ic/ fracture toughness response of 
precipitation heat treated Inconel X-750 was evaluated by the multi- 
specimen resistance curve (R-curve) technique at room temperature 
and elevated temperatures. The fracture toughness of this nickel-base 
superalloy was found to increase slightly at intermediate tempera- 
tures (approximately 427°C), but it decreased dramatically at the 
highest test temperature (649°C). Metallographic and electron frac- 
tographic examination of the Inconel X-750 fracture surfaces re- 
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vealed that the slight increase in J/sub Ic/ at intermediate tempera- 
tures was associated with an intergranular to transgranular fracture 
mechanism transition. Under room temperature conditions, crack 
extension occurred primarily by an intergranular dimple rupture 
mechanism attributed to microvoid coalescence along a grain bound- 
ary denuded region. In the 427 to 538°C regime, the fracture surface 
was dominated by a transgranular morphology consisting of poorly 
defined dimples coupled with a rather flat, Eeceted appearance. At 
the highest test temperature (649°C), intense pect en 4 slip 
initiated localized separation which resulted in a very faceted frac- 
ture surface morphology and a severe degradation in fracture tough- 
ness. 


1387 (HEDL-TME—78-70) Properties of light water reactor 
spent fuel cladding. Interim report. Farwick, D.G.; Moen, R.A. 
(Hanford Engineering Development Lab., Richland, WA (USA)). 
Aug 1979. Contract EY-76-C-14-2170. 97p. Dep. NTIS, PC A0S/ 
MF AOl. 

The Commercial Waste and Spent Fuel Packaging Program 
will provide containment packages for the safe storage or disposal of 
spent Light Water Reactor (LWR) fuel. Maintaining containment of 
radionuclides during transportation, handling, processing and stor- 
age is essential, so the best understanding of the properties of the 
materials to be stored is necessary. This report provides data collec- 
tion, assessment and recommendations for spent LWR fuel cladding 
materials properties. Major emphasis is placed on mechanical prop- 
erties of the zircaloys and austenitic stainless steels. Limited informa- 
tion on elastic constants, physical properties, and anticipated corro- 
sion behavior is also provided. Work is in progress to revise these 
evaluations as the program proceeds. 


1388 (NUREG/CR—0859) Ductile fracture toughness of heavy 
section pressure vessel steel plate. A specimen-size study of ASTM A 
533 steels. Williams, J.A. (Hanford Engineering Development Lab., 
Richland, WA (USA)). Sep 1979. Contract EY-76-C-14-2170;W- 
7405-ENG-26. 53p. (HEDL-TME—77-1). Dep. NTIS, PC A04/MF 
AOl. 

The ductile fracture toughness, J/sub Ic/, of ASTM A 533, 
Grade B, Class 1 and ASTM A 533, heat treated to simulate 
irradiation, was determined for 10- to 100-mm thick compact speci- 
mens. The toughness at maximum specimen load was also measured 
to determine the conservatism of J/sub Ic/. The toughness of ASTM 
A 533, Grade B, Class 1 steel was 349 kJ/m? and at the equivalent 
upper shelf temperature, the heat treated material exhibited 87 kJ/ 
m*. The maximum load fracture toughness was found to be linearly 
proportional to specimen size, and only specimens which failed to 
meet ASTM size criteria exhibited maximum load toughness less 
than J/sub Ic/. 


1389 (RDT-M—2-18T(8-79)) Precipitation hardening nickel 
alloy bars, forgings, and forging stock for high-temperature service 
(ASTM A 637 with additional requirements). (Department of Energy, 
Washington, DC (USA). Office of Nuclear Energy Programs). Aug 
1979. Contract W-7405-ENG-26. 10p. RSO. 

This standard covers precipitation hardening nickel alloy 
bars, forgings, and forging stock for nuclear and associated applica- 
tions other than those under the jurisdiction of ASME Boiler and 
Pressure Vessel Code (ASME Code), Section III. Material shall 
conform to the requirements of ASTM A 637; to the requirements of 
the ASME Code, Section III, Article NB-2000 except NB-2121, NB- 
2123, and NB-2600; and to the additional requirements of this 
standard. 


1390 (UCID—18281) Temperature increase during the final 
rupture of an alloy glass. Hopper. R.W. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 27 Sep 1979. Contract W-7405- 
ENG-48. 15p. Dep. NTIS, PC A02/MF AOl1. 

The conditions under which a cylindrical rod of ductile 
material can neck to zero radius with finite total elongation were 
recently investigated. Those results can be used to deduce certain 
features of the constitutive equation of a material, but the conclu- 
sions become uncertain when significant dissipative heating occurs. 
The final rupture of an alloy glass involves highly localized necking 
of ligaments. A well-documented example involving PdsoSizo is 
analysed approximately, and the temperature rise is estimated. 


1391 Tribology of ferritic steels in sodium. Campbell, C.S.; 
Lewis, M.W.J. (UKAEA, Risley. Nuclear Power Development Es- 
tablishment). pp 331-337 of Ferritic steels for fast reactor steam 
generators. Pugh, S.F.; Little, E.A. (UKAEA, Harwell. Atomic 
Energy Research Establishment) (eds.). London, England; British 
Nuclear Energy Society (1978). 

From British Nuclear Energy Society conference on ferritic 
steels for fast reactor steam generators; London, UK (30 May 1977). 

Tribological studies of the behaviour in sodium of ferritic 
steels, particularly 9Cr 1Mo, show a considerable tendency for metal 
transfer between the rubbing surfaces. Thus in simple unidirectional 
sliding tests in crossed-cylinders geometry, wear of 9Cr 1Mo rub- 
bing against itself or 2 1/4Cr 1Mo tends to unilateral transfer, with 
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wear rates over the temperature range 673-873K of up to 10° ''m*/ 
Nm or higher. An exploration of other counterface materials has 
shown that while the wear of 9Cr 1Mo can be significantly reduced 
at 673K, at 773K and above pick-up by the counterface readily 
occurs, giving overall wear rates comparable to 9Cr 1Mo/9Cr 1Mo 
combinations. Similar behaviour has been found in fretting tests at or 
about 803K using a hemisphere-on-flat geometry in rubbing fretting, 
oblique impact and in oblique impact followed by unidirectional 
sliding. Transfer from the 9CR 1Mo hemisphere to the flat takes 
place to give broadly similar specific wear rates for all three modes 
of the order of 10~'*m°/N m. An exception to this tendency to pick- 
up at the higher temperatures, however, is found with aluminised 
surfaces and can result in a conspicuous reduction in specific wear 
rates by, typically, three orders of magnitude. 


1392 (RDT-M—2-20T(8-79)(Rev)) Nickel alloy forgings 
(ASME SB-564 with additional requirements). (Department of 
Energy, Washington, DC (USA). Office of Nuclear Energy Pro- 
grams). 8 Oct 1979. Contract W-7405-ENG-26. 7p. RSO. 

This standard covers nickel alloy forgings for nuclear and 
associated applications. Material shall conform to the requirements 
of ASME SB-564; to the requirements of the ASME Boiler and 
Pressure Vessel Code (ASME Code), Section III, Article NB-2000; 
and to the additional requirements of this standard. 


1393 Electron drag on mobile dislocations in copper and alumi- 
num at low temperatures: Strain rate, temperature, and field depen- 
dence. Galligan, J.M.; Pang, C.S. (Department of Metallurgy, Insti- 
tute of Materials Science, University of Connecticut, Storrs, Con- 
necticut 06268). J. Appl. Phys.; 50: No. 10, 6253-6256(Oct 1979). 

Experimental results are presented which show how the 
electron drag on mobile dislocations varies with temperature, ap- 
plied strain rate, and magnetic field. In both copper and aluminum 
the same functional dependence of the change in stress with magnet- 
ic field is observed, that is, the change in stress varies with the 
square of the field, and is independent of temperature and applied 
strain rate, for a given change in field. These results are compared 
with various models of electron dislocation drag, for the case where 
the dislocations move as underdamped oscillators. The observations 
are qualitatively consistent with the dislocations moving as under- 
damped oscillators, for the temperature range studied. 


1394 Effects of residual niobium on Type 304 stainless steel. 
Moorhead, A.J.; Sikka, V.K. (Oak Ridge National Lab., TN). Weld. 
J. (Miami); 59: No. 9, 253-261(Sep 1979). 

Some heats of Type 304 SS are stronger than can be ex- 
plained by carbon and nitrogen content or grain size; this is attribut- 
ed to the strengthening effect of residual niobium. Time to rupture 
increased and minimum creep rate decreased with increasing nio- 
bium until a saturation level was attained at about 500 to 1000 ppM. 
To systematically study the effect of niobium on the behavior of 
Type 304 stainless steel, a low-niobium commercial heat with vary- 
ing additions was remelted. An experimental heat containing 500 
ppM niobium exhibited improved creep and creep rupture properties 
with high ductility in the range 482 to 649 C (900 to 1200 F). 
Additionally, use of the Spot Varestraint weldability test led to the 
finding that the fusion and heat-affected zone (HAZ) cracking 
behavior of the experimental heats was similar to that of a heat of 

ommercial Type 304 stainless steel and much superior to that of a 
eat of Type 347. This superior resistance to fusion zone cracking in 
he commercial and experimental Type 304 materials is attributed to 
: small amount of 6-ferrite in the weld microstructure. The outstand- 
ng HAZ cracking behavior in both the experimental heats and the 
>ommercial Type 304 is at least partly attributed to backfilling of 
zrain boundary separations. It is hypothesized that a relatively wide 
partially melted zone prevents backfilling of HAZ cracks in Type 
347 stainless steels. 


1395 Effect of austenitizing temperature upon the microstruc- 
ture and mechanical properties of experimental Fe/Cr/C steels. Carl- 
son, M.F. (Boeing Commercial Airplane Co., Seattle, WA); Nara- 
simha Rao, B.V.; Thomas, G. Metall. Trans., A; 10A: No. 9, 1273- 
ete 

present study investigates the as-quenched mechanical 
properties viz, strength, ductility and sharp notch (K/sub Ic/) as 
well as blunt notch (Charpy) toughness, of simple Fe/Cr/C alloys 
with and without titanium as a function of austenitizing temperature. 
For the ternary Fe/Cr/C alloys the results are consistent with earlier 
investigations, but the fracture toughness does not change with 
increasing austenitizing temperatures after 0.2 wt pct Ti is added. 
The titanium forms carbides (TiC) that did not dissolve, providing a 
roughly constant number of crack nucleation sites, and preventing 
austenite grain growth up to 1100°C. The differences in mechanical 
behavior, particularly the rounded notch toughness, are discussed 
and explained in terms of the microstructural characteristics of the 
alloys, as determined by detailed electron microscopy analysis. 


1396 (RDT-M—1-5T(8-79)(Rev.)) Welding rods and elec- 
trodes, surfacing (AWS A5.13 with additional requirements). (Depart- 
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ment of Energy, Washington, DC (USA). Office of Nuclear Energy 
Programs). Aug 1979. Contract W-7405-ENG-26. > ee 

This standard covers nickel and nickel-alloy bare and covered 
welding rods and electrodes for hard surfacing in nuclear and 
associated applications. Material shall conform to the requirements 
of AWS A5.13; to the requirements of the ASME Boiler and 
Pressure Vessel Code (ASME Code), Section III, Article NB-2000 
except NB-2600; and to the additional requirements of this standard. 


1397 (RDT-M—1-10T(8-79)(Rev.)) Nickel and nickel alloy 
covered welding electrodes (ASME SFA - 5.11 with additional require- 
ments). (Oak Ridge National Lab., TN (USA)). Aug 1979. Contract 
W-7405-ENG-26. 9p. Dep. NTIS, PC A02/MF AOI. 

This standard covers nickel and nickel alloy covered welding 
electrodes for nuclear and assoviated applications. Material shall 
conform to the requirements of ASME SFA-5.11; to the require- 
ments of the ASME Boiler and Pressure Vessel Code (ASME 
Code), Section III, Article NB-2000; and to the additional require- 
ments of this standard. 


1398 Tertiary creep behavior of annealed 2 1/4 Cr-1 Mo steel. 
Klueh, R.L. (Oak Ridge National Lab., TN (USA)). J. Nucl. Mater.; 
79: No. 2, 363-371(Feb 1979). 

Under various creep conditions for annealed 2 1/4 Cr-1 Mo 
steel, nonclassical creep curves that contain two steady-state stages 
were observed. The transition from the first to second steady-state 
stage involves a quasi-tertiary (increasing creep rate) stage, thus 
complicating the definition of tertiary creep. Tertiary creep is impor- 
tant because it is often associated with the formation of gross 
structural instability (i.e. the formation of cracks, voids, or a neck). 
The present studies indicated a consistent correlation between the 
onset of tertiary creep and rupture life was obtained when the end of 
the second steady-state stage was used as the onset of tertiary creep 
for the nonclassical curves. The creep strains to the end of the 
second steady-state stage were similar to those to the end of the 
secondary stage of the classical curves. These results along with 
previous work indicate that the creep rate during the second steady- 
state stage of the nonclassical curves is controlled by the same 
process that controls creep during the secondary stage of a classical 
curve. 


1399 Numerical analysis of the influence of residual stresses on 
crack closure in rings. Jones, A.T.; Callabresi, M.L. (Sandia Labs., 
Livermore, CA). Contract AT(29-1)-789. Eng. Fract. Mech.; 11: No. 
4-E, 675-688(1979). 

The stress intensity factors which result when an axially 
cracked ring containing residual stresses is subjected to an external 
load have been calculated using a numerical method. When partial 
crack closure occurs, it has been taken into account. The computa- 
tions show that residual stresses can cause both cracking problems in 
service and scatter in experimental data. The method uses a finite- 
element procedure that is similar to those used with contact prob- 
lems to provide the basis for a numerical solution. The procedure 
can be applied to any geometrical configuration that can be analyzed 
with the finite-element method. 


1400 Influence of high temperature sodium on the structure and 
mechanical rties of 9 chrome steel. Charnock, W.; Cordwell, 
J.E.; Marshall, P. (Central Electricity Generating Board, Berkeley 
(UK). Berkeley Nuclear Labs.). pp 310-314 of Ferritic steels for fast 
reactor steam generators. Pugh, S.F.; Little, E.A. (UKAEA, Har- 
well. Atomic Energy Research Establishment) (eds.). London, Eng- 
land; British Nuclear Energy Society (1978). 

From British Nuclear Energy Society conference on ferritic 
steels for fast reactor steam generators; London, UK (30 May 1977). 

Long-term experiments (>10*h) aimed at determining the 
likely extent of carbon transfer in a 9Cr-1Mo/AISI316 CFR second- 
ary circuit are described. It was found that 9Cr-1Mo steel carburises 
even in the presence of an abundance of 316. Long-term thermal 
ageing of controls was found to reduce short-term creep strength. 
Thus bulk microstructural effects may prove to be more important 
than sodium environmental effects. 


1401 Ferritic steels in reactor tribology. Wild, E.; Mack, K.J. 
(Gesellschaft fuer Kernforschung m.b.H., Karlsruhe (Germany, 
F.R.)). pp 326-330 of Ferritic steels for fast reactor steam generators. 
Pugh, S.F.; Little, E.A. (UKAEA, Harwell. Atomic Energy Re- 
search Establishment) (eds.). London, England; British Nuclear 
Energy Society (1978). 

From British Nuclear Energy Society conference on ferritic 
steels for fast reactor steam generators; London, UK (30 May 1977). 

The materials so far used as structural and fuel element 
cladding materials for sodium cooled fast reactors have been austeni- 
tic steels. However, their swelling behaviour under irradiation has 
negative consequences with respect to stresses generated in the core. 
For this reason, ferritic steels are being discussed as a back-up 
solution. The tribological behaviour of two such grades of steel on a 
hard alloy and like on like has been investigated and the results have 
been compared with those obtained with austenitic steels. Their 
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suitability for use in full-scale components was determined on the 
basis of test rigs in model scale geometries. 


1402 Creep and creep-rupture properties of 2 1/4Cr 1Mo steel 
for a fast breeder reactor in high-temperature sodium. Yuhara, S.; 
Atsumo, H. (Power Reactor and Nuclear Fuel Development Corp., 
Oarai, Ibaraki (Japan). Oarai Engineering Center). pp 300-305 of 
Ferritic steels for fast reactor steam generators. Pugh, S.F.; Little, 
E.A. (UKAEA, Harwell. Atomic Energy Research Establishment) 
(eds.). London, England; British Nuclear Energy Society (1978). 

From British Nuclear Energy Society conference on ferritic 
steels for fast reactor steam generators; London, UK (30 May 1977). 

Creep and creep-rupture tests under uniaxial tension were 
made using specimens extracted from seamless tubes of normalized 
and tempered 2 1/4Cr1Mo steel at temperature of 500°C, 550°C and 
600°C in flowing sodium and air environments. Tests were also 
made in air at 550°C for specimens exposed to sodium under several 
conditions. The effects of sodium corrosion on the creep and creep- 
rupture properties of the sodium-exposed specimens were examined. 


1403 Changes in mechanical properties and mass-transfer behav- 
iour of some chromium-molybdenum low alloy steels immersed in a 
sodium loop. Yukitoshi, T.; Moroishi, T.; Fujino, N. (Sumitomo 
Metal Industries Ltd., Amagasaki, Hyogo (Japan). Central Research 
Labs.) (and others). pp 306-309 of Ferritic steels for fast reactor 
steam generators. Pugh, S.F.; Little, E.A. (UKAEA, Harwell. 
Atomic Energy Research Establishment) (eds.). London, England; 
British Nuclear Energy Society (1978). 

From British Teciear Energy Society conference on ferritic 
steels for fast reactor steam generators; London, UK (30 May 1977). 

The corrosion behaviour and mechanical properties of some 
ferritic steels in flowing sodium were studied using a sodium loop. It 
was demonstrated that oxygen content and sodium velocity affected 
the formation rate of surface oxides and, as a result, changed the rate 
of carbon transfer. Little effect of loop history was observed. The 
high temperature tensile strength of 2 1/4Cr-1Mo steel decreased 
due to thermal ageing. Decarburization caused a decrease in creep 
rupture strength. 


1404 Elevated temperature properties of 2 1/4CrMo and 12 
CrMoV wrought steels for international and national standards. 
Burton, D.; Orr, J.; Marriott, J.B. (British Steel Corp., Rotherham. 
Swinden Labs.). pp 205-211 of Ferritic steels for fast reactor steam 
generators. Pugh, S.F.; Little, EA. (UKAEA, Harwell. Atomic 
Energy Research Establishment) (eds.). London, England; British 
Nuclear Energy Society (1978). 

From British Nuclear Energy Society conference on ferritic 
steels for fast reactor steam generators; London, UK (30 May 1977). 

Among the extensive data available on many pressure vessel 
steels, data for 2 1/4CriMo and 12Cr1MoV steels have been ana- 
lysed to produce elevated temperature material properties for inclu- 
sion in both international and national standards. The paper dis- 
cussed the extent of the international data, the analysis techniques 
used, the proof stress and stress rupture properties derived, and the 
confidence which may be placed in the derived properties. Refer- 
ence is also made to the relationship between the property values 
included in International Standard and British National Standards 
derived from data obtained from several UK laboratories. 


1405 Effect of microstructure and grain size of the creep and 
rupture properties of 2 1/4Cr Mo and 9Cr Mo steels. Cane, B.J.; 
Fidler, R.S. (Central Electricity Research Labs., Leatherhead (UK)). 
pp 193-199 of Ferritic steels for fast reactor steam generators. Pugh, 
S.F.; Little, E.A. (UKAEA, Harwell. Atomic Energy Research 
Establishment) (eds.). London, England; British Nuclear Energy 
Society (1978). 

From British Nuclear Energy Society conference on ferritic 
steels for fast reactor steam generators; London, UK (30 May 1977). 

The results of experimental programs on the effects of micros- 
tructure, grain size, stress and temperature on the creep properties of 
2 1/4Cr1Mo and 9Cr1Mo were used as the basis for comparing the 
mechanisms of creep in these materials. In tempered bainitic 2 1/ 
4Cr1Mo, minimum creep rates were obtained at intermediate prior 
austenitic grain sizes but both rupture life and ductility decreased 
with increasing grain size. In contrast, the ductility of tempered 
martensitic 9Cr1Mo remained high even at the largest grain size. In 
contrast, the ductility of tempered martensitic 9Cr1Mo remain high 
even at the largest grain sizes studied and the creep and rupture 
strength were found to be essentially independent of grain size. 
Small amounts of pro-eutectoid ferrite in a bainitic matrix increased 
the rupture strength of 2 1/4Cr1Mo but had little effect on the 
secondary creep rate. The latter, however, increased sharply at low 
bainite contents and the fracture mode changed from one of inter- 
granular cavitation and cracking at high bainite contents to trans- 
granular plastic tearing in predominantly ferritic structures. 


1406 Improved 9% Cr-Mo steel for superheater tubes of steam 
generators. Caubo, M. (Centre de Recherches Metallurgiques, Liege 
(Belgium)). pp 217-221 of Ferritic steels for fast reactor steam 
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= nerators. Pugh, S.F.; Little, EAA. (UKAEA, Harwell. Atomic 
tgy Research Establishment) (eds.). London, England; British 
Nuclear Energy Society (1978). 

From British Nuclear Energy Society conference on ferritic 
steels for fast reactor steam generators; London, UK (30 May 1977). 

A 9% Cr-Mo steel for superheater tubes has been develo) 
It is improved by the addition of carbide-forming elements, such as 
vanadium and niobium, which produce precipitation hardening after 
appropriate heat treatment. This grade makes it possible to avoid the 
use of austenitic steels, the application of which is not very advanta- 
geous in the temperature range between 575°C and 625°C. On the 
other hand, this steel has high-temperature mechanical properties 
superior to those of the 9Cr-1Mo grade. This paper describes and 
summarizes the mechanical properties obtained. Among the large 
number of rupture and creep tests carried out at temperatures of 550, 
575, 600, 625, 650 and 675°C, some have already reached times 
approaching the 70,000 hr mark. This fact gives great weight to 
extrapolations to 100,000 hr of stresses for rupture by creep. 


1407 Creep properties of SANDVIK HT7 and HT9. Egnell, L.; 
Persson, N.G. (Sandvik AB (Sweden)). pp 212-216 of Ferritic steels 
for fast reactor steam generators. Pugh, S.F.; Little, EA. (UKAEA, 
Harwell. Atomic Energy Research Establishment) (eds.). London, 
England; British Nuclear Energy Society (1978). 

From British Nuclear Energy Society conference on ferritic 
steels for fast reactor steam generators; London, UK (30 May 1977). 

The creep properties of SANDVIK HT7 (9CRIMo) and 
HT9 (12CriMoVW) are presented and the relationship between 
creep strength and microstructure is discussed. A comparison is 
made with the ISO data for these steels. Also the influence of the 
heat treatment and the addition of tungsten to HT9 is explained. 


1408 Characterisation for design purposes of the creep strain 
behaviour of CrMo steels. Goodman, A.M. (Central Electricity Gen- 
erating Board, Berkeley (UK). Berkeley Nuclear Labs.); Marriott, 
J.B.; Wilson, M.J. (British Steel Corp., Rotherham. Swinden Labs.). 
pp 234-239 of Ferritic steels for fast reactor steam generators. Pugh, 
S.F.; Little, E.A. (UKAEA, Harwell. Atomic Energy Research 
Establishment) (eds.). London, England; British Nuclear Energy 
Society (1978). 

From British Nuclear Energy Society conference on ferritic 
steels for fast reactor steam generators; London, UK (30 May 1977). 

The use of established design code methods may impose 
unacceptably conservative limitations on various critical components 
so alternative design routes, such as the ‘reference stress’ technique, 
have been developed. These techniques require, in addition to stress 
rupture properties, information on creep strain behaviour and ductil- 
ity relevant to a long service life. However, the quantity of long 
term creep strain data is insufficient for this purpose and it is 
impractical to obtain the required quantity from a new programme 
of testing, so attention has been turned to the use of empirical 
relationships linking existing data on creep strain behaviour to stress 
rupture strenght. Suitable relationships have been found for three 
CrMo steels which allow creep strain information to be derived from 
internationally agreed stress-rupture properties and presented in 
forms suited to the designers’ needs. 


1409 Creep behaviour of 2 1/4Cr1MoNiNb steel. Husslage, W.; 
Dortland, W. (Nijverheidsorganisatie TNO, Apeldoorn (Nether- 
lands)). pp 228-233 of Ferritic steels for fast reactor steam gener- 
ators. Pugh, S.F.; Little, E.A. (UKAEA, Harwell. Atomic Energy 
Research Establishment) (eds.). London, England; British Nuclear 
Energy Society (1978). 

From British Nuclear Energy Society conference on ferritic 
steels for fast reactor steam generators; London, UK (30 May 1977). 

The creep behaviour of Nb-stabilized 2 1/4Cr1Mo-steel was 
investigated by means of creep strain tests performed between 500 
and 650°C up to 15,000 h on 30 mm plate material and on a welded 
joint in two stress relieved conditions. Results were compared with 
the rather meagre data in the literature. The strength under LMFBR 
design conditions was estimated by extrapolation with the Larson- 
Miller parameter. Special attention was paid to the creep retardation 
observed at high stresses and relatively low temperatures. A com- 
parison was made with creep results obtained at 550°C 2 1/ 
4Cr1MoNiNb in a ferritic condition. 


1410 Effect of tungsten on the tensile and creep rupture strength 
of 12 CrMoV steels. Oakes, G. (Brown-Firth Research Labs., Shef- 
field (UK)); Orr, J. (British Steel Corp., Sheffield); Taylor, P.W. 
(Tube Investments Ltd (UK)). pp 222-227 of Ferritic steels for fast 
reactor steam generators. Pugh, S.F.; Little, E.A. (UKAEA, Har- 
well. Atomic Energy Research Establishment) (eds.). London, Eng- 
land; British Nuclear Energy Society (1978). 

From British Nuclear Energy Society conference on ferritic 
steels for fast reactor steam generators; London, UK (30 May 1977). 

A collaborative project involving the Brown-Firth Research 
Laboratories, the Sheffield Laboratories of the British Steel Corpo- 
ration and Tube Investments Limited has been carried out to assess 
the effect of a controlled tungsten addition (0.5%) on the tensile and 
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rupture properties of 12 CrMoV steel. The results obtained indicate 
that 0.5% tungsten increases the tensile properties at room tempera- 
ture by approximately 3% but this diminishes with increasing test 
temperature. The creep rupture properties of the tungsten-bearing 
material showed a marked short time (500-1000 hours) strength 
advantage over the tungsten-free material at temperatures up to 
650°C. At longer times and higher temperatures this stress advan- 
tage was reduced considerably so that at times in the region of 
10,000 to 15,000 hours it was approximately 5%. In view of the 
limited data generated, it was found impossible to extrapolate with 
confidence to longer times but there was, however, no indication 
that a significant strength advantage is to be anticipated at 100,000 
hours for the tungsten-bearing material. 


1411 Effect of delta ferrite content on the mechanical properties 
of E308-16 stainless steel weld metal. III. Supplemental studies. 
Edmonds, D.P. (Oak Ridge National Lab., TN); Vandergriff, D.M.; 
Gray, R.J. Contract W-7405-ENG-26. pp 47-61 of Properties of steel 
weldments for elevated temperature pressure containment applica- 
tions. Smith, G.V. (ed.). New York, NY; American Society of 
Mechanical Engineers (1978). 

The effects of ferrite content on the properties of type 308 
stainless steel shielded metal-arc (SMA) welds was investigated. 
Welds were made at four levels of ferrite content ranging from 2 to 
15 FN (Ferrite Number). Creep and tensile tests were performed on 
weld metal from each ferrite level. Also, specimens from each ferrite 
level were aged at 1100°F (593°C) for times up to 10,000 h (36 Ms) 
and Charpy V-notch impact tests were performed. Chemical analysis 
of the original deposits, Magne-gage evaluations, and metallographic 
evaluation of tested specimens are reported. 


1412 Bilinear representation of the cyclic stress-strain behavior 
of Incoloy 800. Maiya, P.S. (Argonne National Lab., IL). pp 1-13 of 
Inelastic behavior of pressure vessel and piping components. Chang, 
T.Y.; Krempl, E. (eds.). New York, NY; American Society of 
Mechanical Engineers (1978). 

The bilinear stress-strain analysis for Incoloy 800 under 
cyclic-loading conditions is described. Although the method of 
determining the bilinear stress-strain parameters is based on a proce- 
dure proposed in the RDT Standard F9-1 for inelastic analysis of 
fast-flux-test-facility components, the accuracy and consistency of 
results have been improved by an analytical technique that includes 
certain simplifications. The bilinear stress-strain parameters of solu- 
tion-annealed Incoloy 800 (heat HH7058A) under cyclic-loading 
conditions at a strain rate (€/sub t/) of 8.6 x 1075 s~', total strain 
range (Aé/sub t/) between 0.2 and 0.8%, and temperatures from 22 
to 593°C have been determined. The dependence of bilinear cyclic- 
hardening parameters on strain €/sub max/(€/sub max/ = Aé/sub 
t//2) at various temperatures and their correlation with accumulated 
plastic strain are discussed. 


1413 Computer simulation of the tension test. Norris, D.M. Jr.; 
Moran, B.; Scudder, J.K.; Quinones, D.F. (Univ. of California, 
Livermore). J. Mech. Phys. Solids; 26: 1-19(1978). 

A DYNAMIC finite-difference computer program is used to 
calculate the quasi-static necking deformation of a round tensile bar 
to 71 per cent reduction in area. Finite strain and rotation are 
accounted for. The behavior of A-533 Grade B Class 1 nuclear- 
pressure-vessel steel was modelled as elastic work-hardening plastic 
material, using J2-flow theory and a flow curve obtained from a 
simple tensile test. Up to the time of fracture, computed results of 
neck radius vs load and elongation, load vs elongation, and neck 
profile vs neck radius compare favorably with experimental results. 
The macroscopic stress and strain state at fracture was presented and 
compared with those of Bridgman and other calculators. Neck stress 
shows monotonically decreasing stress in the radial direction and 
does not show the sharp stress peaks on the axis or the rounder stress 
peaks off the axis that these earlier calculations show. Considerable 
differences from the Bridgman solution was found. An iterative 
computer method is introduced to allow correction of simple ten- 
sion-test data to a universal flow-stress curve valid for large strain. 


1414 Fatigue evaluation of a floating nuclear power plant moor- 
ing system using fracture mechanics techniques. Wheaton, R.D.; 
Vaish, A.K. (EDS Nuclear, Inc., 220 Montgomery Street, San 
Francisco, California 94104, U.S.A.). pp J2/10 of Structural mechan- 
ics in reactor technology. Vol. J, Pt. a. Jaeger, T.A.; Boley, B.A. 
(eds.). Amsterdam, Netherlands; North-Holland (1977). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 


1415 Three-dimensional inelastic finite element analysis of a 
solid Y-type cylinder intersection. Weiner, E.O. (Westinghouse Han- 
ford Co., Richland, WA (USA)). pp L6/4 of Structural mechanics in 
reactor technology. Vol. L. Jaeger, T.A.; Boley, B.A. (eds.). Am- 
sterdam, Netherlands; North-Holland (1977). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 
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1416 Dynamic expansion and fracture of stainless steel cylindri- 
cal shells. Wesenberg, D.L.; Forrestal, M.J. (Sandia Labs., Albuquer- 
que, NM (USA)). pp L8/1 1-6 of Structural mechanics in reactor 
technology. Vol. L. Jaeger, T.A.; Boley, B.A. (eds.). Amsterdam, 
Netherlands; North-Holland (1977). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

Cylindrical shells of stainless steel were expanded at strain 
rates between 10? and 10‘s~! in order to determine fracture strength 
at high strain rates. The shells were expanded with magnetic pres- 
sure pulses from a capacitor discharge and the simultaneous detona- 
tion of high explosives with a mesh of copper bridgewires. Response 
of the cylinders was monitored with a high speed framing camera 
and pulsed X-rays. The fracture strength of 301, 304 and Armco 
Nitronic 33 stainless steel cylinders was determined by expanding a 
series of each material at high rates of strain with magnetic pressure 
pulses. Scaled model tests were also performed on four 304 stainless 
steel cylinders which were expanded with PETN high explosive 
detonated with mesh-initiated copper bridge wires. Work in progress 
is being conducted to examine the strain rate sensitivity of 304 
stainless steel. 


1417 Modern metallographic techniques. Thomas, G. pp 35-69 
of Science of materials used in advanced technology. Parker, E.R.; 
Colombo, U. (eds.). New York, NY; John Wiley and Sons, Inc. 
(1973). 

The metallographic techniques described above fall into two 
categories: (a) studies of surface structure and composition by meth- 
ods of light microscopy, electron microscopy (scanning, electron 
emission, and replicas), and field ion microscopy; and (b) studies of 
bulk or internal structure and composition by x-rays, transmission 
electron microscopy, and field ion microscopy. These techniques 
have been developed extensively over the past 80 years and are 
summarized. Indirect methods of examining structure rely either on 
diffraction effects and their interpretation, or rely on measurements 
of a parameter which is structure sensitive, for example, electrical 
conductivity, internal friction, and resonance techniques. The main 
indirect diffraction methods include x-ray and neutron diffraction 
(electron diffraction is included in the direct electron microscopy 
category), surface electron diffraction either at low energy (LEED), 
or high energy (HEED). 
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REFER ALSO TO CITATION(S) 218, 547, 1356, 1387, 1710, 2005, 
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1418 (BNL—26659) Electronic structure of magnetic 3d metals: 
ground state, Fermi surface and photoemission properties. Eastman, 
D.E.; Janak, J.F.; Williams, A.R.; Coleman, R.V.; Wendin, G. (IBM 
Watson Research Center, Yorktown Heights, NY (USA); Virginia 
Univ., Charlottesville (USA); Brookhaven National Lab., Upton, 
NY (USA)). 1979. Contract EY-76-C-02-0016. 9p. (CONF-790738— 
6). Dep. NTIS, PC A02/MF AOl1. 

From Joint INTERMAG-MMM conference; New York, NY, 
USA (17 Jul 1979). 

Various electronic and magnetic properties of the ferromag- 
netic 3d metals Ni, Co and Fe and related metals are described, 
including ground-state properties, Fermi surfaces and both one- 
electron and many-electron aspects of photoemission and optical 
absorption processes. Experimental de Haas-van Alphen results for 
the spin-polarized Fermi surfaces and angle-resolved photoemission 
results for the exchange-split energy-band dispersions for Ni, Co and 
Fe are summarized. Single-particle energy-band descriptions of these 
Fermi surfaces and band dispersions, as well as various ground-state 
properties (lattice constant, cohesive energy, bulk modulus, magnetic 
moment, hyperfine field, etc.) are given in terms of the density- 
functional theory of Hohenberg, Kohn and Sham. In general, these 
properties can be understood quite well within the single-particle 
picture. Also discussed are troublesome questions concerning the 
exchange splitting, band dispersions and satellite structure of Ni. 
Various optical and photoemission processes for Co, Fe, Ni and Cu 
exhibiting many-electron phenomena are discussed, including four- 
level absorption edges, resonances, photoemission relaxation effects, 
shake-up processes and Auger processes. 


1419 (CONF-790815—25) Mechanical and electrical properties 
of resistance welds at cryogenic temperatures. Wang, S.T.; Kim, S.H.; 
Kim, N.S.; Ludwig, H. (Argonne National Lab., IL (USA)). 1979. 
Contract W-31-109-ENG-38. 14p. Dep. NTIS, PC A02/MF AOI. 

From Cryogenic engineering conference; Madison, WI, USA 
(21 Aug 1979). 

The mechanical and electrical properties of resistance welds 
at cryogenic temperatures for the large superconducting magnet 
such as the superconducting MHD Dipole system for the National 
Coal-Fired Flow Facility (CFFF SCMS) at the U. of Tennessee 
Space Institute are reported. 
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1420 (CONF-790857—1) Optical properties of metals by spec- 
troscopic ellipsometry. Arakawa, E.T.; Inagaki, T.; Williams, M.W. 
(Oak Ridge National Lab., TN (USA)). 1979. Contract W-7405- 
ENG-26. 50p. Dep. NTIS, PC A03/MF AO1. 

From 4. international conference on ellipsometry; Berkeley, 
CA, USA (20 Aug 1979). 

The use of spectroscopic ellipsometry for the accurate deter- 
mination of the optical properties of liquid and solid metals is 
discussed and illustrated with previously published data for Li and 
Na. New data on liquid Sn and Hg from 0.6 to 3.7 eV are presented. 
Liquid Sn is Drude-like. The optical properties of Hg deviate from 
the Drude expressions, but simultaneous measurements of reflectance 
and ellipsometric parameters yield consistent results with no evi- 
dence for vectorial surface effects. 


1421 (CONF-790877—1) Magnetization density in paramagne- 
tic UGe;. Lander, G.H.; Reddy, J.F.; Delapalme, A.; Brown, P.J. 
(Argonne National Lab., IL (USA)). 1979. Contract W-31-109- 
ENG-38. 9p. Dep. NTIS, PC A02/MF AO1. 

From International conference on neutron scattering and 
magnetism; Julich, F.R. Germany (29 Aug 1979). 

The magnetization density was measured in the actinide inter- 
metallic compound UGes (cubic AuCus structure). The induced 
moment at 4.2°K with H (applied) = 48 kOe is 0.012 /sub B//mole. 
The most significant result is that a small positive moment of ~ 
0.0018 j1/sub B/ is induced at and near the Ge site, which is unusual 
because elemental Ge is diamagnetic. The spin density at the Ge site 
is highly aspherical, showing the nature of the bonding with the 
uranium wave functions. 


1422 (CONF-790909—10(Draft)) New evidence on the magnet- 
ic structure of Nd. Moon, R.M.; Koehler, W.C. (Oak Ridge National 
Lab., TN (USA)). Jul 1979. Contract W-7405-ENG-26. 10p. Dep. 
NTIS, PC A02/MF AOI. 

From International conference on magnetism; Munich, F.R. 
Germany (Sep 1979). 

Previously reported data on the magnetic structure of Nd 
above 7.5 K seem to be in conflict with the Landau theory of phase 
transitions. Evidence for a new magnetic phase transition at 18.6 K is 
presented. The Landau theory should be applied to the new phase 
which exists between 18.6 K and 19.9 K. 


1423 (COO—3193-6) High-purity germanium for gamma detec- 
tors. Hall, R.N.; Soltys, T.J.; Evwaraye, A.O. (General Electric Co., 
Schenectady, NY (USA)). Feb 1979. Contract EY-76-C-02-3193. 
12p. Dep. NTIS, PC A02/MF AO1. 


Residual defects and process-related phenomena in high- 
purity Ge was studied to improve the spectral resolution and reliabil- 
ity for Ge used in gamma detectors. Cu contamination was studied. 
The design of the cryostat used in Hall effect studies is described. 


1424 (COO—4387-2) Theoretical studies of chemisorption on 
transition metal surfaces: interaction of hydrogen with titanium. Whit- 
ten, J.L.; Doll, J.D. (State Univ. of New York, Stony Brook (USA). 
Dept. of Chemistry). 1978. Contract EG-77-S-02-4387. 2p. (CONF- 
781258—1). Dep. NTIS, PC A02/MF AOI. 

From Heterogeneous catalysis research meeting; German- 
town, MD, USA (13 Dec 1978). 

Chemisorption of molecules on solid surfaces, the develop- 
ment of a general formalism, and specific applications to the hydro- 
gen-titanium system were studied. For He on Ti, the goal is a 
determination of the energetics of adsorption and molecular dissocia- 
tion as a function of surface site and a general description of bonding 
in the surface region including the response of the lattice to the 
absorbate. (FS) 


1425 (COO—4387-3) Theroretical studies of chemisorption on 
transition metal surfaces: interaction of hydrogen with titanium. Prog- 
ress report, June 1, 1978-July 31, 1979. Whitten, J.L.; Doll, J.D. 
(State Univ. of New York, Stony Brook (USA)). 1 Aug 1979. 
Contract EG-77-S-02-4387. 5p. Dep. NTIS, PC A02/MF AOI. 

The theory of chemisorption of molecules on solid surfaces, 
including the development oF a general formalism and specific 
applications to the hydrogen-titanium system are described. The 
objective is to develop a suitable formalism for treating electronic 
interactions at an ab initio level when both localized and delocalized 
interactions occur, as in the case of molecular adsorption on a 
metallic surface. For He on titanium, the goal is a determination of 
the energetics of adsorption and molecular dissociation as a function 
of surface site. The first phase of the research concerned primarily 
the formalism and the second, the modeling of the titanium surface, 
preparatory to the chemisorption studies. To investigate surface 
models, SCF calculations on Tio at Tiso closed packed sheets and a 
Tiss three layer model were used. A key element of the theory is the 
partitioning of the lattice wave-function into localized surface com- 
ponents and an interior region and such localizations were examined 
for the Tio, Tiso and Tiss models. In addition questions concerning 
the extent of d orbital localization were investigated on linear chains 
of Ti atoms and results were compared with previous ab initio SCF 
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calculations. Preliminary calculations of Hz on a 10-atom Ti mono- 
layer are also reported. 


1426 (ISM—215) Heat capacity studies of RFe2 intermetallic 
compounds (R = Ho, Er and Lu)/sup a/. Germano, D.J.; Butera, 
R.A.; Sankar, S.G.; Gschneidner, K.A. Jr. (Pittsburgh Univ., PA 
(USA). Dept. of Chemistry; Allied Chemical Corp., Morristown, NJ 
(USA). Corporate Research Center; Ames Lab., IA (USA)). 1979. 
Contract W-7405-ENG-82. 1lp. (CONF-790738—5). Dep. NTIS, 
PC A02/MF AOl1. 

From Joint INTERMAG-MMM conference; New York, NY, 
USA (17 Jul 1979). 

Rare earth intermetallic compounds possess crystal field inter- 
actions which can be observed as contributions to the heat capacity. 
The results of heat capacity studies of several RFe2 compounds (R 
= Ho, Er and Lu) are reported. The crystal field contributions to 
the heat capacities for the Ho and Er ions, determined from the heat 
capacity obtained for HoFez and ErFe2, were used in determining 
the crystal field parameters for these rare earth ions. These param- 
eters are discussed and compared to those obtained by neutron 
diffraction and spin reorientation studies. 


1427 (ISM—216) Frozen phonon calculations for the L(2/3,2/ 
3,2/3) phonon of niobium and molybdenum. Harmon, B.N.; Ho, K.M. 
(Iowa State Univ. of Science and Technology, Ames (USA)). 1979. 
Contract W-7405-ENG-82. 10p. Dep. NTIS, PC A02/MF AOI. 

Initial results for space charge-density distortions (CDD) 
associated with the q vector = (2/3,2/3,2/3) phonon in Nb and Mo 
are presented. Calculations were performed using the KKR method 
and muffin-tin approximation. (FS) 


1428 (ISM—229) ns coupling and magnetos- 
triction in vertically zoned Tb 2;Dy 73Fe2. Savage, H.T.; Abbundi, R.; 
Clark, A.E.; McMasters, O.D. (Naval Surface Weapons Center, 
Silver Spring, MD (USA); Iowa State Univ. of Science and Tech- 
nology, Ames (USA)). 1979. Contract W-7405-ENG-82. 7p. (CONF- 
790909—5S). Dep. NTIS, PC A02/MF AO1. 

From International conference on magnetism; Munich, F.R. 
Germany (Sep 1979). 

Large ergata samples of Tb 2;7Dy z3Fe2 were prepared 
by a atau Tee-standing zone technique. The samples have larger 
values of magnetomechanical coupling and longitudinal magnetos- 
triction than random polycrystalline samples prepared by arc melt- 
ing. The materials have been characterized by microprobe and grain 
structure studies. 


1429 (ISM—230) Magnetostriction of RFe; and ReFe; com- 
pounds (R = rare earth). Abbundi, R.; Clark, A.E.; Savage, H.T.; 
McMasters, O.D. (Naval Surface Weapons Center, Silver Spring, 
MD (USA)). 1979. Contract W-7405-ENG-82. 9p. (CONF-790909— 
7). Dep. NTIS, PC A02/MF AO1. 

From International conference on magnetism; Munich, F.R. 
Germany (Sep 1979). 

The magnetostriction of the RFes and ReFe2: compounds was 
measured from room temperature to 80K (R = Sm, Tb, Dy, Ho, Er 
and Tm). In the RFes series, TbFes possesses the largest anaes 
trictive strain (A/sub parallel/ - A/sub perpendicular to/ = 990 x 
10~* at room temperature, 1725 x 10~® at 80°K). The signs of the 
magnetostriction are consistent with those predicted by the Stevens’ 
factor a. 


(ISM—239) Magnetic domain structures in high purity 
single crystal terbium. Corner, W.D.; Bareham, H.; Smith, R.L.; 
Saad, F.M.; Tanner, B.K.; Farrant, S.; Jones, D.W.; Beaudry, B_J.; 
Gschneidner, K.A. Jr. (UKAEA, Harwell. Atomic Energy Research 
Establishment; Alexandria Univ. (Egypt). Dept. of Physics; Birming- 
ham Univ. (UK). Centre for Materials Science; Ames Lab., IA 
(USA)). 1979. Contract W-7405-ENG-82. 8p. (CONF-790909—6). 
Dep. NTIS, PC A02/MF AO1. 
From International conference on magnetism; Munich, F.R. 
Germany (Sep 1979). 
main structures in the ferromagnetic phase have been 
observed down to 95°K in a single crystal of terbium grown by 
electron beam float zone melting in UHV. The demagnetized con- 
figuration is of slab domains, some ten microns thick, separated by 
180° walls lying in the basal plane. 


1431 (LBL—9342) Electrical properties of dislocations in ultra- 
pure germanium. Hubbard, G.S.; Haller, E.E. (California Univ., 
Berkeley (USA). Lawrence Berkeley Lab.). Jun 1979. Contract W- 
7405-ENG-48. 21p. (CONF-7906135—1). Dep. NTIS, PC A02/MF 
AOl. 

From 21. electronic materials conference; Boulder, CO, USA 
(27 Jun 1979). 

Defect states due to grown-in dislocations in ultra-pure p-type 
germanium have been observed using Deep Level Transient Spec- 
troscopy (DLTS) and Hall effect. These states are found to be 
composed of two bands of acceptor type levels whose energy and 
half width are influenced by bcth the presence of hydrogen and the 
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crystal growth direction. At a net acceptor concentration of 
10*°cm~* a threshold dislocation density of ~ 10*cm™? is required 
for the observation of dislocation bands. 


1432 (ORO—0033-T1) Formation of supersaturated alloys by 
ion implantation and pulsed-laser annealing. Wilson, S.R. (North 
Texas State Univ., Denton (USA)). Aug 1979. Contract EY-76-C-05- 
0033. 174p. Dep. NTIS, PC A08/MF AOl1. 

Supersaturated substitutional alloys formed by ion implanta- 
tion and rapid liquid-phase epitaxial regrowth induced by pulsed- 
laser pence so have been studied using Rutherford-backscattering 
and ion-channeling analysis. A series of impurities (As, Sb, Bi, Ga, 
In, Fe, Zn, Cu) have been implanted into single-crystal (001) orienta- 
tion silicon at doses ranging con 1 x 10'°/cm? to 1 x 10'7/cm?. The 
samples were subsequently annealed with a Q-switched ruby laser 
(energy density ~ i.5 J/cm’, pulse duration 15 x 10~° sec). Ion- 
channeling analysis shows that laser annealing incorporates (Ga, In) 
and (As, Sb, Bi) impurities into substitutional lattice sites at concen- 
trations far in excess of the equilibrium solid solubility. Channeling 
measurements indicate the silicon crystal is essentially defect free 
after laser annealing. 


1433 Thermoelectric power of Nd/sub 1-x/La/sub x/ and Ce/ 
sub 1-x/La/sub x/ alloys. Petersen, T.S.; Legvold, S.; Moorman, 
J.O.; McMasters, O.D.; Gschneidner, K.A. Jr. (Ames Laboratory: 
USDOE and Department of Physics, Iowa State University, Ames, 
Iowa 50011). J. Appl. Phys.; 50: No. 10, 6363-6365(Oct 1979). 

The thermoelectric power of polycrystalline double hexagon- 
al-close-packed samples of Nd/sub 1-x/La/sub x/ and Ce/sub 1-x/ 
La/sub x/ has been measured from 2 to 300 K. Single crystals of Nd 
have also been measured. These results confirm that there are at least 
two magnetic-transition temperatures in both sets of alloys. Data for 
Nd affirm there is a Neel temperature at 19.2 K and an incommensu- 
rate to commensurate transition at 7.5 K. These features are much 
less prominent in Ce and Nd thermopower data than corresponding 
features in the heavy rare earths. There is some anisotropy in the Nd 
single-crystal data, but the a- and c-axis data are similar in shape. In 
the Ce-rich Ce-La alloys there is a large positive peak at 75 K and a 
negative peak at ~5 K. 


1434 Effects on photoemission of the spatially varying photon 
field at a metal surface. Levinson, H.J.; Plummer, E.W.; Feibelman, 
P.J. (Department of Physics and Laboratory for Research on the 
Structure of Matter, University of Pennsylvania, Philadelphia, Penn- 
sylvania 19104). Phys. Rev. Lett.; 43: No. 13, 952-955(24 Sep 1979). 

Enhancement of photoionization cross sections due to spatial- 
ly varying photon fields at a metal surface has been observed in the 
normal-emission cross sections for the surface state and Fermi level 
of Al(100) at photon energies between 9 eV and 23 eV. The data for 
Fermi-level photoexcitation are in excellent agreement with theoreti- 
cal results for jellium. Below hw/sub p/, the predominant contribu- 
tion to the photoionization matrix element comes from the spatially 
varying fields, which provide the momentum required for photoexci- 
tation. 


1435 Muon hyperfine fields in Fe(Al) alloys. Stronach, C.E.; 
Kossler, W.J.; Lindemuth, J.; Petzinger, K.G.; Fiory, A.T.; Minnich, 
R.P.; Lankford, W.F.; Singh, J.J.; Lynn, K.G. (Virginia State Uni- 
versity, Petersburg, Virginia 23803). Phys. Rev., B: Condens. Matter; 
20: No. 6, 2315-2322(15 Sep 1979). 

The hyperfine field on the muon B/sub hf/ at interstitial sites 
in dilute Fe(Al) alloys has been measured for four different concen- 
trations of Al and as a function of temperature by the muon-spin- 
rotation method. The magnitude of B/sub hf/, which is negative, 
decreases at rates ranging from (0.09 +- 0.03) % per at.% Al at 200 
K to an asymptotic limit of 0.35 +- 0.03 far above 440 K. This 
behavior shows that sites near the Al impurity are weakly repulsive 
to the muon, with an interaction potential of 13 +- 3 meV. In order 
to fit the temperature dependence of the hyperfine field, it is neces- 
sary to hypothesize the existence of a small concentration of uniden- 
tified defects, possibly dislocations, which are attractive to the muon. 
Although the Al impurity acts as a nonmagnetic hole in the Fe 
lattice, the observed decrease in B/sub hf/ is only 35% of the 
decrease in the bulk magnetization. We conclude that B/sub hf/ is 
determined mainly by the enhanced screening of conduction elec- 
trons in Fe and Fe(Al). Since the influence of the Al impurity on the 
neighboring Fe moments is very small, most of the change in B/sub 
hf/ is therefore attributed to the increase in conduction-electron 
polarization at the Al impurity. 


1436 Spin-glass—like behavior in very dilute PdFe at very low 
temperatures. Webb, R.A.; Crabtree, G.W.; Vuillemin, J.J. (IBM 
Thomas J. Watson Research Center, Yorktown Heights, New York 
10598). Phys. Rev. Lett.; 43: No. 11, 796-799(10 Sep 1979). 

Measurements of the electrical resistivity of palladium, residu- 
al resistivity ratio ~ 22 500, containing 1.7 ppm of Fe have been 
made from 5.5 K to 1.8 mK. 15 Hz ac susceptibility measurements 
from | K to 1.8 mK together with the resistivity data suggest that a 
transition into a spin-glass state occurs near 7 mK. 
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1437 Surface magnetization of ferromagnetic Ni(110): A polar- 
ized low-energy electron diffraction experiment. Celotta, R.J.; Pierce, 
D.T.; Wang, G.; Bader, S.D.; Felcher, G.P. (National Bureau of 
Standards, Washington, D. C. 20234). Phys. Rev. Lett.; 43: No. 10, 
728-731(3 Sep 1979). 

The magnetic field dependence (hysteresis curve) and the 
temperature dependence of the magnetization at a Ni(110) surface 
was measured by polarized low-energy electron diffraction. The 
diffracted intensities are spin dependent by a few percent. The 
temperature dependence of the surface magnetization measured in 
the range 0.5 < T/T/sub c/ < 0.8, is significantly different from 
that of the bulk. 


1438 Other elements: Cs, K, and Kr. Chapter 12. Campbell, 
L.E. (Physics Department, Hobart and William Smith Colleges, 
Geneva, N.Y. 14456, USA). pp 777-793 of Moessbauer isomer shifts. 
Shenoy, G.K. (Argonne National Lab., IL (USA)); Wagner, F.E. 
(Technische Univ. Muenchen (Germany, F.R.)) (eds.). Amsterdam, 
Netherlands; North-Holland (1978). 

This chapter deals with two types of Moessbauer candidates 
with totaliy different chemical behavior: alkali metals, cesium and 
potassium, and a noble rare gas, krypton. Cesium and potassium 
generally form strongly ionic compounds by more or less completely 
losing a valence electron. This leaves behind a spherically symmetric 
and relatively inert core. Thus one expects a lack of variety in the 
resulting Moessbauer spectra. However, some measurable differ- 
ences between the isomer shifts of different compounds have been 
found. In alloys of cesium, on the other hand, large differences in the 
isomer shifts indicate considerable, but ill-understood differences in 
the band structures. In the case of potassium a similar behavior 
would be expected but no isomer shifts have been found to date. In 
this isotope the presence of a large second-order Doppler shift can 
conceal the chemical information however accurately the shifts 
might have been measured. 


1439 Density variation in the strain-confined electron-hole 
liquid in Ge. Markiewicz, R.S.; Kelso, S.M. (Univ. of California, 
Berkeley). Solid State Commun.; 25: 275-278(1978). 

Two mechanisms which could account for the experimentally 
observed increase in pair density for the strain-confined electron- 
hole liquid (EHL) in Ge was analyzed. It was found that the change 
in drop density with uniform stress is insufficient to explain the 
experimental result. However, the strain gradient in the well acts to 
compress the liquid sufficiently to explain the observed density 
increases. Densities of twice the equilibrium value can be easily 
obtained for large enough drop size, but the density should vary by 
< 10% if the drop radius is < 100 um. 


1440 Anomalous resistivity maxima in some magnetic systems. 
Ting, C.S. (Univ. of Houston, Texas); Huang, C.Y. Solid State 
Commun.; 26: 831-834(1978). 

The electrical resistivity of the metallic magnetic system with 
a periodic array of non-interacting localized spins has been calculat- 
ed by employing the T-matrix formulation. It has been shown that 
only the spin-flip part of the T-matrix contributes to the resistivity. 
Within the Suhl and Wong approximation, our calculation shows 
that a resistivity maximum in the resistivity-temperature curve ap- 
pears at low temperature. This result qualitatively explains the 
anomalous resistivity maxima in Pr/sub x/La/sub 1-x/Sn3 and Tb/ 
sub x/Y/sub 1-x/As. It can also be applied to interpret the similar 
anomalous resistivity maxima in concentrated and diluted CeAls. 


1441 Application of near-infrared microscopy to materials sci- 
ence. Harris, L.A. (Oak Ridge National Lab., TN). Microstruct. Sci.; 
6: 119-129(1978). 

The use of an infrared imaging tube in conjunction with 
optical microscopy extends the range of useful wavelengths from 
400 to 750 nm to 400 to 1200 nm. Thus, a host of materials whose 
transparency increases in the near infrared can now be studied by 
transmission light microscopy. A review of materials that have been 
examined by infrared microscopy is presented. In addition, results 
from current studies on ceramic material at this laboratory are 
discussed. 


CORROSION AND EROSION 


REFER ALSO TO CITATION(S) 10, 15, 24, 33, 101, 140, 742, 749, 
800, 1369, 1387, 1400, 1402, 1403, 2336 


1442 (COO—1198-1271) Ellipsometric study of salt film forma- 
tion during passivation. Wiechmann, L.W. (Illinois Univ., Urbana 
(USA)). 1979. Contract EY-76-C-02-1198. 97p. Dep. NTIS, PC 
A0S5/MF AOI. 

Thesis. 

An experimental program was carried out to gain further 
understanding into the kinetics of salt film formation during repassi- 
vation of a corroding metal. Experiments were conducted using an 
ellipsometer to examine an electrode surface undergoing anodic 
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dissolution and passivation. Because of the constraints of the ellipso- 
meter, the sample had to be mounted vertically. As a consequence 
natural convection currents had to be taken into account. Calcula- 
tion showed that the mass transfer limiting current was exceeded by 
transient currents, indicating that natural convection was present to 
an extent that could drastically change the system from the diffusion 
model that was proposed. It was determined that recessing the 
electrode led to minimized natural convective effects, and to uniform 
current distribution. The ellipsometer output provided times which 
were associated with precipitation and dissolution of the salt film. 
The experimental data was in good agreement with the mathematical 
model, further strengthening the precipitation-dissolution mechanism 
of passivation. Furthermore, a dimensionless model was shown 
capable of a first approximation of the passivation behavior of any 
metal. Investigations reported here were carried out on iron, nickel, 
and cobalt. 


1443 (COO—1198-1272) Experimental studies in the effect of 
fluid flow upon repassivation of corroding iron and cobalt. Weisbrod, 
K.R. (Illinois Univ., Urbana (USA)). 1978. Contract EY-76-C-02- 
1198. 7ip. Dep. NTIS, PC A04/MF AOI. 


esis. 

Too many unknowns and insufficient data exist for develop- 
ment of a comprehensive theory for repassivation under controlled 
flow conditions. From results of the first hypothesis which states 
that supersaturation of the solution at the anode surface may occur, a 
constant apparent supersaturation ratio for ferrous sulfate of about 
3.5 for 1 M H.SO, was calculated at the surface for passivation with 
tau < 0.5. For tau > 0.5, the calculated apparent supersaturation 
ratio approached the saturation concentration for ferrous sulfate at 
the electrode surface in acidic solutions. At low current densities (i 
= i/sub s/) where the saturation concentration for ferrous ions at 
the electrode surface was not obtained, passivation was not observed 
in acidic solutions. These results suggest that, in the systems studied, 
repassivation occurs only after achieving saturation of ferrous sulfate 
at the surface. In the second hypothesis, the ferrous sulfate film was 
assumed to precipitate at saturation of the solution at the anode 
surface, and to grow in thickness thereafter until passivation oc- 
curred. Experimental results follow the trend predicted by the 
second hypothesis for short passivation times, but large deviations 
occurred for t/sub p/ > 0.1 seconds. 


1444 (EPRI-NP—1155) Characterization of irradiated zirca- 

: susceptibility to stress-corrosion cracking. Interim report. 
Yaggee, F.L.; Mattas, R.F.; Neimark, L.A. (Argonne National Lab., 
IL (USA)). Sep 1979. Contract W-31-109-ENG-38. 113p. Dep. 
NTIS, PC A06/MF AO1. 

Irradiated Zircaloy cladding specimens which experienced 
burnups from 6 to 30 MWd/kg U were gas-pressure tested in an 
iodine environment to investigate their stress-corrosion cracking 
(SCC) susceptibility. Several cladding sources were used in the 
investigation, and both PWR and BWR claddings were tested. The 
test temperatures ranged from 320 to 360°C, and the test hoop 
stresses ranged from 150 to 500 MPa (22 to 72 ksi). Two iodine 
concentrations, 6.0 and 0.6 mg/cm’, were used in the tests. Failure 
times ranged from 360 s (6 min) at high stresses to 5 x 10°s (142 h) at 
low stresses. For specimens that experienced a burnup of = 10 
MWd/kg U, the 24-h failure stress was 177 +- 18 MPa (25.6 +- 2.6 
ksi), regardless of the preirradiation metallurgical condition. Scan- 
ning electron microscony and optical metallography were used to 
characterize the SCC failures. An analytical model for iodine SCC 
= developed which correlates reasonably well with the test re- 
sults. 


1445 (FE—2621-5) Evaluation of high chromium overlays to 
protect less alloyed substrates from corrosicn in a coal gasification 
atmosphere. Quarterly report, September 1-November 30, 1978. Sa- 
dowski, E.P. (International Nickel Co., Inc., Suffern, NY (USA). 
INCO Research and Development Center). 1978. Contract EF-77-C- 
01-2621. 33p. Dep. NTIS, PC A03/MF AO1 

Inspection by Dy-chek and bend tests were completed. All 
AWS-ER 309 and INCONEL Filler Metal 72 weldments and fifteen 
of eighteen R139 weldments were bent 180 degrees around a man- 
drel successfully. Mixed results were obtained on three of the R139 
weldments. Hardness testing, tensile and bulk chemical analyses 
have been completed on all weldments in the as-welded condition. 
Stress-rupture testing at 1800°F has continued. No significant differ- 
ences were obtained in the tensile strength of weldments due to filler 
metal, substrate or weld process. The stress rupture tests to date 
indicate that the substrates and welding process have an effect on the 
stress rupture strength. The weldments with the INCOLOY alloy 
800H substrate with inert gas deposited overlays have the higher 
stress rupture strength. The submerged-arc weldments had the 
lowest stress rupture strength for each filler metal and substrate. The 
Cr content deposited by INCONEL Filler Metal 72 and Cr and Al 
contents deposited by R139 are encouraging for corrosion resistance 
in CGA atmospheres. The Cr content of FM72 double layer over- 
lays remained at 40% or higher for a depth of 4 to 7 mm (.16 to .27 
inch). Al contents in the range of 2.8 to 3.2% were obtained in 
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double layer overlays of R139 deposited by inert metal arc 
processes. The construction of the test cell for 1000 hour 
—— will be completed in December and the exposure started at 
that time. 


(LBL—9516) Role of active elements and oxide disper- 
sions in the development of oxidation-resistant alloys and 
Allam, I.M.; Whittle, D.P.; Stringer, J. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). Jul 1979. Contract W-7405-ENG- 
48. 17p. (CONF-781093—3). Dep. NTIS, PC A02/MF AO1. 
ee From TMS/AIME fall meeting; St Louis, MO, USA (15 Oct 
). 

The effect in more detail and establishing the critical param- 
eters to aid the design of alloys having improved oxidation resistance 
were studied. Alloys in the CoCrAl system which form AlOs scales 
were studied, Co-10Cr-11A] being the basis composition. The alloys 
also contained between 0 and 1 wt % Y or Hf. Oxidation kinetics in 
dry air were measured over the temperatures range 1000 to 1200°C 
for times up to 1000 h; thermal cycling tests were also carried out. 
The morphological development of the scales was studied in detail. 
Preferential oxidation of Hf and to a lesser extent Y, results in the 
formation of numerous oxide protrusions penetrating into the sub- 
strate alloy and these are largely responsible for the improvement in 
scale adherence. The pegs consist predominantly of AkOs; which has 
grown inwards encapsulating the Hf- or Y-rich internal oxide i- 
cles. The size and distribution of the oxide prot-usions play a 
decisive role in maintaining scale adherence over | e 
periods. Hf additions are better in this respect than Y additions, 
because other than at very low Y contents, most of the Y is present 
as the intermetallic yttride, which gives rise to relatively large, more 
widely spaced pegs. Hf is completely soluble in the alloy up to at 
least 1.5 wt %, and thus the consequent, more uniform distribution 
of Hf in the alloy matrix results in a better size and distribution of the 
oxide pegs at the alloy-scale interface. The distribution can be 
improved even further by a pre-internal oxidation treatment which 
converts the Hf to a fine dispersionof oxide particles in the alloy. 
These act as sites for peg development and a finer, more uniform 
distribution is achieved. 


1447 (NUREG/CR—0858) Stress corrosion cracking of In- 
conel 600 tubing in deaerated high temperature water. Bulischeck, 
T.S.; Park, Y.S.; van Rooyen, D. (Brookhaven National Lab., 
Upton, NY (USA)). Jun 1979. Contract EY-76-C-02-0016. SOp. 
(BNL-NUREG—S1027). Dep. NTIS, PC A03/MF A011. 

Inconel 600 will undergo stress corrosion cracking (SCC) at 
grain boundaries when subjected to a high stress and exposed to 
water without oxygen at high temperature. Very few service failures 
have occurred but extensive intergranular cracking has also oc- 
curred in plants that experienced denting. All of these cracks were 
from the primary side. The process of denting produced high strains 
and stresses in the tubing, as well as slow strain rates during 
deformation. The literature is silent on effects of slow strain rates or 
cyclic stresses on SCC of Inconel 600 in deaerated, high temperature 
aqueous media such as pure or primary water. Because of the 
importance of avoiding primary-to-secondary leaks through the In- 
conel 600 pressure boundary, a research program was started at 
BNL in an attempt to improve the qualitative and quantitative 
understanding of factors influencing SCC in deaerated high tempera- 
ture aqueous media. These data also predict service performance 
under given sets of conditions. Preliminary results which indicate 
that intergranular SCC is produced quite readily in some heats of 
tubing when exposed at (a) constant deflection, (b) when slightly 
cold worked and subjected to straining at low rates, (c) when 
subjected to slow cyclic stress, or (d) when the electrochemical 
potential of stressed pieces is controlled. Cracking has now been 
produced in Inconel under conditions that had not been exam- 
ined and reported before. First trends of temperature dependence of 
SCC are discussed. Some tentative correlations are made with mi- 
crostructural variables, although a simple relationship with such 
structure or prior processing has not been defined. Heating at 700°C 
for about 15 hours improved the SCC resistance dramatically. 
Future tests will include primary and secondary water ingredients 
and some impurities. 


1448 (RFP—2891) Corrosion of delta plutonium in Rocky Flats 
tap water. Hodges, A.E. III.; Reynolds, J.J.; Haschke, J.M. (Rock- 
well International Corp., Canoga Park, CA (USA). Energy Systems 
Group). 10 Sep 1979. Contract EY-76-C-04-3533. 9p. Dep. NTIS, 
PC A02/MF AOl. 

Corrosion rates were established by measuring the weight loss 
of a sample completely immersed in tap water for Tr periods 
of time. Tests were conducted for periods ranging from 21 to 1824 
hours at ambient temperature in sealed 125-ml containers. The 
weight changes observed revealed that the corrosion of delta pluto- 
nium by tap water in a closed system occurs through two separate 
processes. h results in a different average corrosion rate. Initiall 
a typical diffusion-controlled surface reaction was observed whi 
resulted in an average corrosion rate of 0.264 mg(cm*h). The second 
corrosion process begins when cracking and flaking of the corrosion 
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product layer occurs. This results in an increase in the corrosion rate 
to 0.52 mg/(cm*h). 3 figures, 2 tables. 


1449 (SAND—79-8041) Corrosion resistance of zinc-nickel 
plated U-O.75 Ti. Dini, J.W.; Johnson, H.R. (Sandia Labs., Liver- 
more, CA (USA)). Sep 1979. Contract EY-76-C-04-0789. 21p. Dep. 
NTIS, PC A02/MF AOl1. 

As part of a program for the US Army directed at improvin 
the corrosion performance of U-0.75 Ti, specimers were coated wit 
Zn-10 Ni alloy electroplate and then subjected to various corrosion 
tests. This work revealed that the Zn-Ni coatings provided good 
protection for U-0.75 Ti in salt fog and in non-sealed moist-nitrogen 
systems. In sealed, moist-nitrogen environments the Zn-Ni coatings 
deteriorated quickly and provided no protection. Some plating with 
Zn alone, using some of the new non-cyanide plating solutions, was 
also attempted, but the results were inconsistent. 


1450 (UCRL—82756) Modeling additive and hostile particulate 
influences in gun combustion turbulent erosion. Buckingham, A.C. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 27 
Sep 1979. Contract W-7405-ENG-48. 19p. (CONF-790975—1). Dep. 
NTIS, PC A02/MF AO1. 

From CPIA-JANNAF combustion conference; Monterey, 
CA, USA (10 Sep 1979). 

Research on fundamental mechanisms of erosion is the incen- 
tive for development and application of the numerical methods 
discussed. The methods link particulate statistical dynamics to con- 
tinuum turbulent reactive flow and solid material dynamic (erosive) 
surface response. The modeling incorporates calculated thermal, 
chemical, and mechanical dynamic processes in solid, liquid, gas, and 
mixed phases. The calculations match the multicomponent, turbu- 
lent, chemically-reactive wall boundary layer with the unsteady 
eroding interface boundary using microscopic transport, accomoda- 
tion and energy distribution sub-models. Gas-borne particle motions 
are coupled to the turbulent flow in the inertial core and to the 
dissipative flow near the wall surface using two distinct numerical 
methods: (1) particulate turbulent gas flow, statistical dynamics and 
trajectory determination in the inertial core region; (2) solution of 
the detailed boundary layer heat and mass interface transport with 
boundary conditions and exchange properties modified for the un- 
steady influence of particle distributions and probabilistic surface 
dynamic response. Force, energy and motion — between 
particles and gas is assumed weak, with negligible back-influence 
from particles to gas flow structure. The analysis is restricted to low 
mass loading which may be found in the ullage region between 


propellant bed and bounding walls, propellant face and projectile 
base as well as between propellant base and breech. 


1451 (WARD-NA—3045-56) Pitting corrosion in 2-1/4 Cr-1 
Mo steel duplex tubes: low temperature tests. Chichester, T.G.; 
Shiels, S.A.; Taylor, G.R. (Westinghouse Electric Corp., Madison, 
PA (USA). Advanced Reactors Div.). Sep 1979. Contract EY-76-C- 
02-3045-002. 25p. AT. 

The results of the first phase of a two phase program to 
investigate under accelerated conditions the potential inherent ad- 
vantage of duplex tubes over single tubes in sodium steam generators 
with respect to pitting corrosion are presented. Low temperature (= 
212°F (100°C)) corrosion tests of 2-1/4 Cr-1 Mo steel duplex tube 
specimens, with and without heat flux [= 1.04 x 10° W/m?(3.3 x 10° 
Btu/ft*.h)] are discussed. Corrosion rates and characteristics (i.e., 
pitting and general corrosion) are given for several different water 
chemistries. It is concluded that acidic conditions are more conduc- 
ive to pitting corrosion than basic conditions, and, as expected, that 
the tube-to-tube interface is not effective in stopping general corro- 
sion. It was not possible to reach a conclusion on the efficacy of the 
tube-to-tube interface in preventing pitting corrosion propagation in 
these tests however. 


1452 Corrosion of austenitic stainless steels in hot concentrated 
aqueous NaOH solutions. Santarini, G.; Boos, J.Y. (Ecole Nationale 
Superieure des Mines, Saint-Etienne, France). Corros. Sci.; 19: No. 4, 
261-281(1979). 

When austenitic stainless steel is exposed to a hot concentrat- 
ed aqueous NaOH solution, two corrosion products are formed at 
the surface: (i) nickel, building up as a superficial metallic layer, and 
(ii) mixed oxide of the type NaMOz, finely dispersed in the underly- 
ing austenite. The electrochemical and crystallographic factors 
which govern the growth of these products have been studied. The 
thermodynamics and kinetics of their formation are discussed. The 
morphology of the mixed oxide small crystals and their orientation 
relationships with the metallic matrix are such that they may be 
liable to initiate cracks. This possibility of crack initiation by the 
corrosion products is presented as a working hypothesis for the 
extension of this study. 


1453 Corrosion of ferritic steels in flowing sodium. Crouch, 
A.G.; Bussey, P.R. (Central Electricity Research Labs., Leatherhead 
(UK)). pp 258-263 of Ferritic steels for fast reactor steam generators. 
Pugh, S.F.; Little, E.A. (UKAEA, Harwell. Atomic Energy Re- 
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search Establishment) (eds.). London, England; British Nuclear 
Energy Society (1978). 

From British Nuclear Energy Society conference on ferritic 
steels for fast reactor steam generators; London, UK (30 May 1977). 

The corrosion behaviour of 9Cr1Mo and 12Cr1MoV steels at 
650°C in flowing sodium has been studied by detailed examination of 
specimens exposed for up to 2000h. Both materials are prone to 
intergranular sodium chromite formation at oxygen levels in the 
range 20 to 40 p.p.m., although this effect is less evident in the 12Cr 
steel. It is shown that the release of chromium, by the transformation 
and solution of pre-existing carbides, is an essential process for the 
nucleation of intergranular sodium chromite. Continued growth of 
the chromite is then a consequence of chromium diffusion from the 
surrounding matrix, this accounting for some 60% of the chromium 
denudation observed. 


1454 Studies on corrosion and mass transfer in ferritic steels 
exposed to sodium. Hooper, A.J. (Central Electricity Generating 
Board, Berkeley (UK). Berkeley Nuclear Labs.). pp 280-284 of 
Ferritic steels for fast reactor steam generators. Pugh, S.F.; Little, 
E.A. (UKAEA, Harwell. Atomic Energy Research Establishment) 
(eds.). London, England; British Nuclear Energy Society (1978). 

From British Nuclear Energy Society conference on ferritic 
steels for fast reactor steam generators; London, UK (30 May 1977). 

2 1/4Cr-1Mo, 9Cr-1Mo and 12Cr-1MoV ferritic steels were 
— to static, cold-trapped sodium at a range of oxygen poten- 
tials and temperatures. The formation of the ternary oxide, sodium 
chromite, is discussed in terms of the thermodynamics of the steels 
and of oxygen solutions in sodium. Sodium chromite formation was 
found to follow a parabolic rate law under some conditions. The 
roles of alloy composition, pre-treatment and mass transfer from 
dissimilar steels are considered in the context of fast reactor steam 
generator design. 


1455 Corrosion and creep behaviour of ferritic Cr-alloyed steels 
in sodium. Menken, G.; Grosser, E.D.; Te Hessen, E. (Internationale 
Atomreaktorbau G.m.b.H. (INTERATOM), Bergisch Gladbach 
(Germany, F.R.)). pp 264-270 of Ferritic steels for fast reactor steam 
generators. Pugh, S.F.; Little, E.A. (UKAEA, Harwell. Atomic 
Energy Research Establishment) (eds.). London, England; British 
Nuclear a Society (1978). 

From British Nuclear Energy Society conference on ferritic 
steels for fast reactor steam generators; London, UK (30 May 1977). 

Ferritic alloys with increased chromium contents (e.g. 9 Cr- 
1Mo, 12 Cr-1Mo) are considered as materials for sodium heated 
steam construction. Results of sodium corrosion experiments with 
ferritic alloys with 1, 2.25, 9 and 12%Cr in respect to interstitial 
element movement and mass transfer resistance, are presented. Un- 
iaxial creep test results on a heat of 12% Cr-steel in sodium are 
compared to those obtained from tests conducted in air. 


1456 Behaviour and corrosive effects of sodium water reaction 
products generated by leaks in ferritic boiler tubes. Newman, R.N.; 
Payne, J.F.B.; Pugh, A.R.; Simm, P.A.; Smith, C.A. (Central Elec- 
tricity Generating Board, Berkeley (UK). Berkeley Nuclear Labs.). 
pp 315-319 of Ferritic steels for fast reactor steam generators. Pugh, 
S.F.; Little, E.A. (UKAEA, Harwell. Atomic Energy Research 
Establishment) (eds.). London, England; British Nuclear Energy 
Society (1978). 

From British Nuclear Energy Society conference on ferritic 
steels for fast reactor steam generators; London, UK (30 May 1977). 

The role of sodium hydroxide corrosion is discussed in rela- 
tion to the wastage of materials observed in the vicinity of a water 
leak into sodium. The results presented are confined to those for 2 1/ 
4Cr 1Mo obtained in static sodium hydroxide in a closed volume 
over the temperature range 1033-1273K. Preliminary experiments to 
study the iiinnes of sodium oxide on the corrosion process are 
described. Results are also presented of experiments to study the self 
enlargement of microleaks exposed to sodium at 673K with an 
applied water pressure of 125 bar. 


1457 Corrosion and mass transport in liquid sodium, Pole, R.C.; 
Taylor, J.W. (Babcock and Wilcox Ltd., Renfrew (UK)). pp 271-279 
of Ferritic steels for fast reactor steam generators. Pugh, S.F.; Little, 
E.A. (UKAEA, Harwell. Atomic Energy Research Establishment) 
(eds.). London, England; British Nuclear Energy Society (1978). 

From British Nuclear Energy Society conference on ferritic 
steels for fast reactor steam generators; London, UK (30 May 1977). 

Tests on carbon and low alloy ferritic steels in thermal 
convection and pumped sodium loops have provided data on general 
corrosion and carbon transfer behaviour of the materials tested. It 
was found that carbon steel decarburised according to theoretical 
predictions and that 1Cr1/2Mo and 2 1/4Cr1Mo steels decarburised 
to a lesser exten if unstabilised. Additions of niobium were ineffec- 
tive in preventing decarburisation but under the same conditions 
titanium added either alone or with niobium caused the same steels 
to become carburised. Corrosion rates for 9Cr1Mo and TP316 steels 
in niobium caused the same steels to become carburised. Corrosion 
rates for 9Cr1Mo and TP316 steels in pumped sodium were found to 
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be of the same order but significantly lower than published else- 
where. 


1458 Influence of heat transfer on decarburization of 2 1/ 
4Cr1Mo steel in liquid sodium. Rademakers, P.L.F.; Kolster, B.H. 
(Nijverheidsorganisatie TNO, Apeldoorn (Netherlands)). pp 289-292 
of Ferritic steels for fast reactor steam generators. Pugh, S.F.; Little, 
E.A. (UKAEA, Harwell. Atomic Energy Research Establishment) 
(eds.). London, England; British Nuclear Energy Society (1978). 

From British Nuclear Energy Society conference on ferritic 
steels for fast reactor steam generators; London, UK (30 May 1977). 

Various heat treated 2 1/4Cr1Mo specimens have been ex- 
posed to liquid sodium at 4540°C. The overall corrosion rate and the 
carbon concentration profiles were determined. Transmission elec- 
tron microscopy has been carried out in order to characterize the 
micro-structure. Three major conclusions can be drawn: 1. The heat 
treatment determines the micro-structure, in particular the nature of 
the carbides; 2. The decarburization strongly depends on the micro- 
structure; 3. The weight loss is mainly due to decarburization. 


1459 Review of corrosion and carbon transport behaviour of 
ferritic materials exposed to sodium. Tyzack, C.; Thorley, A.W. 
(UKAEA, Risley. Nuclear Power Development Establishment). pp 
241-257 of Ferritic steels for fast reactor steam generators. Pugh, 
S.F.; Little, E.A. (UKAEA, Harwell. Atomic Energy Research 
Establishment) (eds.). London, England; British Nuclear Energy 
Society (1978). 

From British Nuclear Energy Society conference on ferritic 
steels for fast reactor steam generators; London, UK (30 May 1977). 

The behaviour of ferritic steels exposed to sodium has been 
briefly reviewed in relation to metal loss, intergranular oxidation and 
carbon loss. Structural and kinetic aspects of ageing and decarburisa- 
tion behaviour of 2 1/4Cr1Mo steel are discussed in some detail, and 
the limitations of current knowledge outlined. 


1460 Effects of a sodium environment on the mechanical proper- 
ties of ferritic steels. Wood, D.S. (UKAEA, Risley. Nuclear Power 
Development Establishment). pp 293-299 of Ferritic steels for fast 
reactor steam generators. Pugh, S.F.; Little, EA. (UKAEA, Har- 
well. Atomic Energy Research Establishment) (eds.). London, Eng- 
land; British Nuclear Energy Society (1978). 

From British Nuclear Energy Society conference on ferritic 
steels for fast reactor steam generators; London, UK (30 May 1977). 

This summary paper outlines the known effects of sodium and 
other low oxygen systems on the creep rupture and fatigue behav- 
iour of chromium containing ferritic steels for steam generators. In 
the absence of carbon movement it is shown that a low oxygen 
system such as sodium has little effect on the creep and rupture 
behaviour of these steels at temperatures of up to 550°C. Generally 
the fatigue behaviour is not adversely affected by low oxygen 
systems. Decarburisation may occur in 2 1/4Cr1Mo steel causing a 
reduction in strength but this phenomenon is unlikely in higher 
alloyed steels. Although curburisation may occur, particularly at the 
surface, in practice this is unlikely to be detrimental to the operation 
of steam generator components. 


1461 On the velocity dependence of the erosion of ductile metals 
by solid particles at low angles of incidence. Finnie, I.; McFadden, 
D.H. (Univ. of California, Berkeley). Wear; 48: 181-190(1978). 

An earlier analytical study of the erosion of ductile metals by 
rigid abrasive grains was based on the volume removed when a grain 
cut into the surface. Among other things, this predicted a depen- 
dence of volume removal on particle velocity of the form volume 
approximately equal to (velocity) /sup n/ where n = 2. However, 
subsequent experimental work has shown that n is greater than 2. 
Several alternative mechanisms of material removal have been pro- 
posed to explain this effect. The original analysis is re-examined. By 
making a more realistic assumption about the location of the forces 
during particle-surface interaction, values of the exponent n are 
predicted which are in the range observed experimentally. 


RADIATION EFFECTS 
REFER ALSO TO CITATION(S) 821, 936, 1385, 1694, 2339, 2342 


1462 (CONF-790979—1) Effects of thermomechanical treat- 
ment on phase stability and swelling in alloy D9. Lee, E.H.; Row- 
cliffe, A.F. (Oak Ridge National Lab., TN (USA)). 1979. Contract 
W-7405-ENG-26. 12p. Dep. NTIS, PC A02/MF AOl1. 

From Annual information meeting; Richland, WA, USA (25 
Sep 1979). 

Improvement in the swelling of AISI 316 may be achieved 
through adjustments to levels of Ni, Cr, Mo, Ti, and Si. Effort is 
concerned with optimizing the composition range for greater phase 
stability and improving alloy homogeneity. Irradiation response to 
variations in thermomechanical treatment (TMT) was studied. 
Swelling peak is suppressed by TMT which produces a high disloca- 
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tion density or by increasing tke solution treatment temperature to 
1200°C. (FS) 


1463 (COO—2119-22) Experiments in high voltage electron mi- 
croscopy. Progress October 31, 1978-August 1979. (Case West- 
ern Reserve Univ., Cleveland, OH (USA). Dept. of Metallurgy and 
Materials Science). Jul 1978. Contract EY-76-S-02-2119. 16p. Dep. 
NTIS, PC A02/MF AO1. 

High voltage electron microscopy (HVEM) has been used to 
study radiation damage in metals and ceramics, along with supple- 
mental investigations using neutron and ion irradiation. Studies of 
alloys have concentrated on radiation effects on phase stability, 
particularly precipitate growth and, most recently, order/disorder 
transitions. 8-phase alloys (e.g., FeAl) disorder under irradiation, but 
also develop unique striated structures with streaks in the diffraction 
patterns (especially NiAl), which may be due to secondary defects 
or a second phase. In simple oxides such as MgO, Arrhenius plots of 
dislocation loop growth rates give a high temperature activation 
energy corresponding to vacancy migration and an apparent low 
temperature activation energy corresponding to interstitial migra- 
tion. Both electron and neutron irradiation produce voids in AlsOs; 
in addition neutron-irradiated polycrystalline AlsOs exhibits micro- 
cracking along grain-boundaries due to aisotropic swelling. Further 
studies of the radiation-induced metamictization of quartz have 
revealed that the strain centers which are observed prior to the 
general amorphization are probably amorphous inclusions; these 
inclusons are much more prominent in wet synthetic quartz than dry 
lunar quartz. Ceramics with more complex crystal structures are 
much more resistant to the formation of interstitial loops and voids 
(and hence swelling) under both electron and neutron irradiations. 


1464 (DOE/TIC—10230) Ion bombardment effects on surface 
states in selected oxide systems: rutile and alkaline earth titanates. 
Gruen, D.M. (Argonne National Lab., IL (USA)). 1978. Contract 
W-31-109-ENG-38. 19p. Dep. NTIS, PC A02/MF A0OI1. 

Portions of document are illegible. 

In this paper, the nature of the surface states of n-type TiO» 
and SrTiQOs is discussed and the role of ion bombardment in modify- 
ing the properties of these states is elucidated. Insofar as possible, the 
interrelationships between oxide nonstoichiometry, surface states, 
ion bombardment effects and photoelectrolysis are explored. 


1465 (Juel-Conf—25, pp 133-141) Prediction of irradiation be- 
haviour of HTGR fuel particle coatings by structural characterization 
of LTI pyrocarbons. Krautwasser, P.; Wallura, E. (Kernforschung- 
sanlage Juelich G.m.b.H. (Germany, F.R.)); Long, E.L. (Oak Ridge 
National Lab., TN (USA)). Jul 1978. 

From 5. carbon and graphite conference; London, UK (18 
Sep 1978). 

This paper discusses the influence of pyrocarbon microstruc- 
ture on the irradiation performance of ‘low temperature isotropic’ 
(LTI) coatings which are deposited on the fuel kernels at tempera- 
tures between 1250 and 1350°C. Firstly in this paper, the variation of 
the microstructure with the deposition conditions is described. The 
microstructure of LTI coatings is very sensitive to variations of 
deposition conditions (coater design, batch size, particle size, tem- 
perature, hydrocarbon gas flux). However, the irradiation stability 
does not depend on deposition conditions. To insure irradiation 
stability, the normalized amount of the porous glasswool-like fiber 
component of the microstructure has to be higher than 0.95 to 1.05. 


1466 System for continuous monitoring of point defect concen- 
trations during irradiations and anneals. Jackson, J.J.; Ryan, E.A. 
(Argonne National Laboratory, Argonne, Illinois 60439). Rev. Sci. 
Instrum.; 50: No. 10, 1193-1200(Oct 1979). 

An integrated system, cryostat, electronics, and computer 
used for detailed resistivity measurements during low-temperature 
irradiations and anneals of metals is described. The thermal response 
time and rate of heat removal from the specimens are optimized. The 
system has excellent stability for extended isothermal anneals; mea- 
surements of deviations from Mathiessen’s rule are discussed to 
illustrate this feature. Examples are given of the use of the system to 
determine dense sets of thermal activation energies during anneals 
through state I. These determinations are made by linear heating at 
different rates during recombinations of close Frenkel pairs, and by 
abruptly and repeatedly changing the annealing temperature during 
the recovery of more widely separated pairs. 


1467 Critical current density changes in irradiated Nb;Sn. 
Brown, B.S.; Blewitt, T.H. (Argonne National Lab., IL (USA)). J. 
Nucl. Mater.; 80: No. 1, 18-23(Mar 1979). 

Soell (see ibid, vol. 72 p. 122, 1978) modeled changes in the 
current-carrying capacity of superconducting NbeSn after irradia- 
tion. As the dose increases, the critical current density (Jsub(c)) 
generally increases, reaches a maximum, and decreases. The model 
relates the maximum Jsub(c) for different types of irradiations to the 
integrated damage energy (Esub(D)) that the irradiating particles 
transfer to the lattice. Earlier Soell et al. related critical-temperature 
(Tsub(c)) decreases in irradiated Nb;Sn to Esub(D), which appears 
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more reasonable since Tsub(c) is a measure of disorder (or replace- 
ments) accompanying defect production and the final defect configu- 
ration (or displacements) are less important. The annealing tempera- 
ture for the disorder (approximately 700°C) exceeds any of the 
irradiation temperatures Tsub(IRR); therefore, Tsub(IRR) is unim- 
portant in the Tsub(c) experiments. However, different defect struc- 
tures exhibit considerably different flux pinning and the Jsub(c) 
model does not consider different spatial variations of the defects 
during production or migration and agglomeration of the defects 
during high-Tsub(IRR) experiments, both of which affect flux pin- 
ning. The lack of the model to take into account the physics of the 
damage is the subject of the present authors’ work. Arguments are 
presented why the defect configurations should be considered, and 
recently published data is presented that conflict with the conclu- 
sions of this damage-energy model. 


1468 Neutron irradiation-induced creep of helium pressurized 
304L stainless steel capsules. McVay, G.L.; Walters, L.C.; Hudman, 
G.D. (Argonne National Lab., Idaho Falls, ID (USA)). J. Nucl. 
Mater.; 79: No. 2, 395-405(Feb 1979). 

Irradiation-induced creep and swelling have been measured 
on 1.5 m long pressurized capsules of solution annealed Type 304L 
stainless steel at 385°C to neutron doses of 45 dpa. The core- 
midplane results (fixed position) which have a constant average 
neutron energy and dose rate but varying time are compared to data 
taken along the length of the capsule which have constant time but 
varying average neutron energy and dose rates. Additionally, the 
effect of stress on swelling, the stress dependency of in-reactor creep 
and the correlation of irradiation-induced creep and swelling are 
analyzed utilizing the data generated in this experiment. The results 
of these analyses are then used as a basis for appraising current 
theories on irradiation creep. 


CERAMICS, CERMETS, AND REFRACTORIES 


REFER ALSO TO CITATION(S) 1348 


PREPARATION AND FABRICATION 


REFER ALSO TO CITATION(S) 219, 1300, 1301, 1302, 1304, 1305, 
1306, 1307 


1469 (AREAEE—213) Some characterisation profiles of urani- 
um oxides pertaining to-ceramic fuel preparation. El-Fekey, S.A.; 
Bishay, A.F.; Farah, M.Y.; Hammad, F.H. (Atomic Energy Estab- 
lishment, Inshas (Egypt)). 1978. 20p. Dep. NTIS (US Sales Only), 
PC A03/MF AOI. 

The effect of several variables during various stages of prepa- 
ration of UO2 powder such as precipitation, calcination and reduc- 
tion on some physico-chemical properties of intermediate oxides and 
UO: powders were investigated. The methods used for characterisa- 
tion were powder density, specific surface area by permeability, X- 
ray analysis and O/U ratio by T.G.A. The powder density of 
uranates was found to increase with the decrease of uranium content 
in uranyl nitrate solution, the increase of pH and duration of precipi- 
tation. The surface area of uranates was found to increase with the 
increase of pH, temperature of precipitation and the decrease of 
duration of precipitation. The effect of calcination for 18 hours 
showed that as the calcination temperature was increased for 100- 
800°C, the powder density increses and the surface area decreases. 
The variaton in powder density of uranates were eliminated when 
calcination was carried out at 700°C for 18 hours. The progress of 
the formation of intermediate oxide was followed by X-rays analysis. 
Two steps reduction methods, two hours at 400°C followed by two 
hours at 700°C, eliminated the effect of preparatory history on the 
0/U ratio and produced powders having more or less the same 0/U 
ratio. 


1470 (BJ.G—523) About preparation and properties of UC 
based fue! materials. de Vooght, D.; Timmermans, W.; de Batist, R. 
(Centre d’Etude de I'Energie Nucleaire, Mol (Belgium)). Jul 1978. 
13p. Dep. NTIS (US Sales Only), PC A04/MF AOI. 

The sintering behaviour and the effect of a numer of produc- 
tion parameters on the properties of sintered UC materials have been 
studied. Materials investigated include slightly hyperstoichiometric 
UC(UCsub(! +x)), oxygen containing UC[U(CO)] and UC contain- 
ing both oxygen and nitrogen [U(CON)]. The materials have been 
characterized in terms of grain size distribution for the pre-sintering 
powder, of porosity distribution for the powdered material and for 
the green and sintered pellets and of the density of the green and 
sintered pellets. Carbothermic reaction temperature, milling time, 
and to some extent sintering temperature have been varied. The 
report discusses the possible correlations between several parameters 
such as milling time, powder fineness, density, grain size of the 
sintered product, composition (O,N content), etc. 
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1471 (COO—2407-8) Kinetics, morphology and thermodynam- 
ics of the solid-liquid transition of non-metals. Progress report, March 
1, 1979-February 28, 1980. Sekerka, R.F. (Carnegie-Mellon Univ., 
Pittsburgh, PA (USA)). Aug 1979. Contract EY-76-S-02-2407. 1 Ip. 
Dep. NTIS, PC A02/MF AOl1. 

Thesis. 

Some previous work on Internal Centrifugal Zone Growth 
was documented. New calculations have been made to show that for 
large rf skin depths, the temperature of the sample depends in a 
systematic way on only three dimensionless parameters; these char- 
acterize the rf power level, the surface heat transfer coefficient, and 
the ambient temperature. Critical values are given for the ambient 
temperature below which curves of sample temperature versus RF 
power level are S-shaped. Based on this improvement in understand- 
ing, Our previous numerical results, valid for arbitrary skin depths, 
are being prepared for publication. Work continues toward the 
measurement of the solid-liquid surface tensions of non-metallic 
materials via the grain-boundary groove technique. Degassed sam- 
ples of GeO2 have been obtained, but the necessary temperature 
caused damage to the quartz tube in our present apparatus, necessi- 
tating a new design. While the new apparatus is under construction, 
sodium sulfate will be used as a prototype material to enable work 
on the optical system. Use of an astronomical telescope in conjunc- 
tion with the optical viewpoint leads to poor image quality so we are 
considering the substitution of a microscope with a large working 
distance. Previous difficulties with numerical calculation of the 
temperature profiles in the system have been alleviated by using finer 
grid sizes for the finite difference scheme. Further effort has been 
expended to form the basis of new work on the application of 
Onsager’s theory of reciprocity to transport phenomena in solids. 


1472 (COO—4346-2) Studies in semiconducting metal oxides in 
conjunction with silicon for solid state gas sensors. Progress report, 
April 1, 1977-September 30,1979. Jordan, A.G.; Advani, G.N. (Car- 
negie-Mellon Univ., Pittsburgh, PA (USA)). Sep 1979. Contract EE- 
77-S-02-4346. 122p. Dep. NTIS, PC A06/MF AO1. 

A fundamental investigation of SnO2 and ZnO thin films with 
emphasis on their use in solid state gas detection is discussed. 
Methods of thin film preparation, described here, include the chemi- 
cal vapor deposition (CVD) technique for SnO: films and the radio 
frequency sputtering technique for SnO.2 and ZnO films. The use of 
Auger electron spectroscopy, (AES), transmission electron micros- 
copy, (TEM) and x ray diffractometry, (XRD) in the analysis of 
these films is reported. Careful selection of the most useful films are 
made by applying these techniques to the films prepared here. The 
electrical stability and gas sensitivity response of rf sputtered films 
are studied. Information regarding the mechanisms involved in gas 
detection are also presented. Some preliminary device structures 
using these films along with well-estabiished techniques for planar 
processing are also reported. 


1473 (ISM—214) Control of particle size distribution and ag- 
glomeration in continuous precipitators. Burkhart, L.; Hoyt, R.C.; 
Oolman, T. (Ames Lab., IA (USA)). 1979. Contract W-7405-ENG- 
82. 16p. (CONF-790682—5). Dep. NTIS, PC A02/MF AO1. 

From 5. international conference on sintering and related 
phenomena; Notre Dame, IN, USA (18 Jun 1979). 

Progress concerning a program to develop a scientific basis 
for preparing ceramic powders with reproducible properties which 
can be predicted from process operating conditions and which can 
be varied in a systematic fashion to facilitate research in sintering 
operations is reported. (FS) 


1474 (SAND—78-2317) Development of boron carbide-copper 
cermets. Status report. (Sandia Labs., Albuquerque, NM (USA)). Sep 
1979. Contract EY-76-C-04-0789. 58p. Dep. NTIS, PC A04/MF 
AOl. 

The status of a program to develop a ByC-Cu cermet for 
Breeder Reactor spent-fuel shipping cask neutron shields is present- 
ed. It is shown that inspectable 6 to 7 cm thick 60 to 70 volume 
percent B,C cermets can be fabricated using hot isostatic powder 
processing procedures. An alternative manufacturing method, rheo- 
casting, also appears to be a promising, perhaps more cost-effective 
method for producing these cermets. Recommendations for further 
development of these manufacturing processes are given. 


1475 Observations on the compaction of binary thermite powder 
mixtures. German, R.M. (J. M. Ney Co., Bloomfield, CT); Ham, V. 
Contract AT(29-1)-789. Powder Technol. ; 22: 283-285(1979). 

Results are given of a powder compaction study of a binary 
hard/soft powder mixture. Emphasis is on the relation between 
powder size, densification pressure, and compact particles. 


1476 Internal zone growth method for producing metal oxide- 
metal eutectic composites. Clark, G.W.; Holder, J.D.; Pasto, A.E. (to 
Dept. of Energy). US Patent Application 964,406. 28 Nov 1978. 16p. 

An improved method for preparing cerment having about 85 
to 95 percent theoretical density from a mixture of metal and metal 
oxide powders from a system containing a eutectic composition. The 
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compact is inductively heated in a radiofrequency field to cause the 
formation of an internal molten zone. The metal oxide particles 4 
the powder mixture are effectively sized relative to the metal 

cles to permit direct inductive heating of the compact by sola. 
quency from room temperature. Surface melting is prevented by 
external cooling or by effectively sizing the particles in the powder 
mixture. 


STRUCTURE AND PHASE STUDIES 
REFER ALSO TO CITATION(S) 1375, 1470, 1474, 1480 


1477 (COO—1198-1266) C:ystal growth of bismuth tungstate. 
De L’Eprevier, A.G.; Shukla, V.N.; Payne, D.A. (Illinois Univ., 
Urbana (USA). Materials Research Lab.). 1979. Contract EY-76-C- 
02-1198. 4p. (CONF-790670—8). Dep. NTIS, PC A02/MF AOl1. 

From IEEE international symposium on application of ferro- 
electric; Minneapolis, MN, USA (13 Jun 1979). 

BigWOsg is a polar material in the bismuth titanate family, 
BizM/sub n-1/R/sub n/0/sub 3n+3/. Additions of NaF to a 
Naz WO, - WOs flux yielded large single crystals up to 0.8 mm thick, 
which were free of inclusions. Total impurities were less than 500 
ppM, and the crystals were single domain. 


1478 (INKA-Conf—79072-002) Decomposition reactions in 
some lithium ionic conductors. Eichinger, G.; Deublein, G. (Tech- 
nische Univ. Muenchen (Germany, F.R.). Anorganisch-Chemisches 
Lab.). 1979. 10p. (CONF-7904103—1). Dep. NTIS (US Sales Only), 
PC A02/MF AOl1. 

From 3. EUCHEM-conference on solid state chemistry and 
electrochemistry; Endorf, F.R. Germany (30 Apr 1979). 

During the measurement of ionic conductivity of some ter- 
nary lithium oxides a steep increase in conductivity at a temperature 
of about 380°C was observed. The assumption that LiOH and 
LieCOs; impurities are responsible for the increase in conductivity 
was proven by dta and ir-spectroscopy. A second point was the 
stability of lithium ionic conductors against molten lithium. Because 
of their potential applicability as battery electrolytes the stability of 
the phases in the Li-Al-O system against the attack of molten lithium 
at 250°C has been tested. It was shown that LisAlO, is the only 
compound in the system that is stable against molten lithium. 3 
figures. 


MECHANICAL PROPERTIES 


REFER ALSO TO CITATION(S) 10, 844, 914, 1367, 1470, 1475, 
1494, 1496 


1479 (COO—3084-71) Strength and fracture of two-phase 
alloys: a comparison of two alloy systems. Gurland, J. (Brown Univ., 
Providence, RI (USA). Div. of Engineering). 1978. Contract EY-76- 
S-02-3084. 15p. Dep. NTIS, PC A02/MF AOI1. 

The functional roles of the hard and soft constituents in the 
deformation and fracture of two-phase alloys are discussed on the 
basis of two commercially important alloy systems, namely spheroi- 
dized carbon steels and cemented carbides, WC-Co. A modified rule 
of mixtures provides a structural approach to the yield and flow 
strength. Consideration of the fracture toughness is attempted by 
means of a phenomenological modelling of the fracture process on 
the microscale. While there are large differences in properties be- 
tween the two alloys, the deformation and fracture processes show 
broad smilarities which are associated with the features of the 
interaction between constituents common to both alloys. 


1480 (COO—4217-4) Plastic deformation in oxide ceramics. 
Progress report, January 1, 1979-December 31, 1979. Heuer, A.H. 
(Case Western Reserve Univ., Cleveland, OH (USA). Dept. of 
Metallurgy and Materials Science). Sep 1979. Contract EG-77-S-02- 
4217. 30p. Dep. NTIS, PC A03/MF AO1. 
The composition softening that occurs in non-stoichiometric 
eo -Al spinel, precipitation of Al,Os in these materials, and the 
softening that accompanies hyperstoichiometry in UO/sub 2 + x/ 
were studied. Non-stoichiometry in rutile (TiO2), specifically the 
formation of crystallogaphic shear planes in reduced samples was 
investigated. 


1481 (HEDL-TME—79-37) Deformation behavior of UO, 
above 2000°C. Slagle, O.D. (Hanford Engineering Development 
Lab., Richland, WA (USA)). Sep 1979. Contract EY-76-C-14-2170. 
TTp. 7 NTIS, PC A05/MF AO1. 

e creep of UO under uniaxial, —e loads was 
measured in the temperature range from 2000°C to the melting 
temperature at stresses from 2 to 21 MPa. The results indicate an 
enhancement in creep rate at temperatures above 2000°C, over that 
predicted from a linear extrapolation of reported lower temperature 
data. The high temperature creep data are expressed by an Arrhenius 
relationship with an activation energy of ~ 300 Kcal/mol. The 
stress dependence of the creep rate is described by a stress exponent 
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that decreases from 6.5 at 2100°C to 3.5 at 2600°C. The data 
obtained for total strain versus time is expressed by a relationship of 
the form: strain ——- to (time)/sup m/, for strains up to 5%, 
with a value of m = 0.7 +- 0.05. This value of m is in good 
agreement with the value previously reported for data obtained 
below 2000°C. 


1482 Effect of dislocation spacing on high-temperature creep of 
pure and lithium-doped CoO. Vinjamuri, K.; Notis, M.R.; Shah, D.M. 
(Lehigh Univ., Bethlehem, Pennsylvania). E(11-1)-2408. Mater. Sci. 
Eng.; 32: 185-191(1978). 

In pure- and 1% lithium-doped CoO, the effect of dislocation 
spacing in the sub-grain boundary, h, on the creep rate, and its 
dependence on applied stress, was studied by stress increment creep 
tests and transmission electron microscopy (TEM). A relation of the 
form: €-./sub s/ = SDh/sup p/(o/E)/sup N/ is proposed between 
the dislocation spacing and the steady-state creep rate. The applied 
stress, o, is then related to the dislocation spacing as: 7 = K’h /sup 
p/N/, where p and N are creep parameters related to the stress 
exponent n as: n = N - p, and K’ is a constant. The p/N values 
determined by stress increment creep tests are in excellent agreement 
with those values determined by TEM. The effect of doping with 
1% lithium is to reduce the stress exponent, n = N - p, from 4.4 to 
3.1, and to increase the dislocation spacing exponent, p, from 2.9 to 
4.3. 


PHYSICAL PROPERTIES 
REFER ALSO TO CITATION(S) 1208, 1469, 1471, 1472, 1478, 2188 


1483 oe ap en AY Determination of the density of states 
of a-Si:H using the field effect. Goodman, N.B.; Fritzsche, H.; Ozaki, 
H. (Chicago Univ., IL (USA). James Franck Tnst.). 1979. Contract 
AC03-79ET23034. 6p. Dep. NTIS, PC A02/MF AOl1. 

From 8. international conference on amorphous and liquid 
semiconductors; Cambridge, MA, USA (27 Aug 1979). 

A new iterative computer method has been devised for ob- 
taining N(B), the density of gap states, from field effect data without 
using simplifying approximations. Analysis shows that equally good 
fits to the data can be obtained over a range of values of the ratio of 
electron and hole contributions to the conductivity in the bulk and 
of the field voltage needed to obtain flat bands. The present experi- 
mental accuracy is not sufficient to discern detailed structure in 
N(E). The validity of assuming a parallel shift of the mobility edge 
with the potential near the interface is being questioned. Field effect 
data on undoped glow-discharge a-Si:H subjected to the Staebler- 
Wronski cycle of illumination and heat treatment are presented and 
analyzed. 


1484 (CONF- 79088 1—1) ic susceptibility of sodium dis- 
ilicate glasses con PuO,. Aldred, A.T. (Argonne National 
Lab., IL (USA)). 1979. Contract W-31-109-ENG-38. 12p. Dep. 
NTIS, PC A02/MF AOl1. 

From 5. university conference on glass science: electrical, 
magnetic and optical properties of glass; Troy, NY, USA (22 Aug 
1979). 

A solubility limit of ~ 6 mol % PuO, in sodium disilicate 
(NazO.2SiO2) glass has been determined. Magnetic susceptibility 
measurements on these glasses yield approximate Curie-Weiss behav- 
ior, in contrast to the temperature-independent susceptibility of 
crystalline PuO2. This result is interpreted to indicate that the local 
site symmetry around the Pu ion in the sodium disilicate glass is 
much different than in crystalline PuO2. The effective paramagnetic 
moments determined from the temperature dependence of the sus- 
ceptibility are found to be consistent with calculated free-ion values 
based on the most likely 5f electron configurations. 


1485 (COO—1198-1277) Hydrogen chemisorption and oxida- 
tion of transition metal carbides. Bethin, J.R. (Illinois Univ., Urbana 
(USA). Dept. of Ceramic yr ey 1979. Contract EY-76-C-02- 
1198. 92p. Seo. NTIS, PC A0S/MF A 

A study was made of the Sedan activity of WC, focusing 
on the possible influence of point defects. The chemisorption of H on 
WC and titanium oxycarbides was studied with differential scanning 
calorimetry. The catalytic activity of these materials for oxidation of 
H was determined by potentiostatic steady-state and potentiodyna- 
mic measurements in acid electrolyte. Compositions of WC surfaces 
were determined by x-ray photoemission and related to the catalytic 
behavior. Titanium oxycarbide surfaces were analyzed by Auger 
electron spectroscopy. Of the carbides tested only one WC prepara- 
tion was able to chemisorb H. Both WC powders investigated 
catalyzed H oxidation with similar specific activities. Spectroscopic 
studies showed that the active surface of WC was a mixture of WO; 
and a carbon-deficient WC phase. This result indicates that carbon 
vacancies are the active sites in tungsten carbide. Theoretical models 
of a carbon vacancy surrounded by metal atoms suggested by 
calculations by other workers support this assignment and identify 
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the important role of the Wé6s level. The measured value of the heat 
of chemisorption is consistent with the proposed model. 


1486 (ISM—237) Effect of hydrogen content on the properties 
of reactively sputtered amorphous Si-H. Jeffrey, F.R.; Shanks, H.R.; 
Danielson, G.C. (Ames Lab., IA (USA)). 1979. Contract W-7405- 
ENG-82. 8p. (CONF- 790851—4). Dep. NTIS, PC A02/MF AOl1. 

From 8. international conference on amorphous and liquid 
semiconductors; Cambridge, MA, USA (27 Aug 1979). 

Hydrogenated a-Si films containing exclusively monohydride 
bonding have been produced over a range of hydrogen densities 
between 0 and 20 at. % by reactive sputtering. Deposition, conduc- 
tivity, activation energy, and optical gap data are presented for these 
films. These data indicate that 5 at. % of hydrogen bonds to sites 
which would otherwise be dangling or spin paired bonds while 
additional hydrogen replaced Si-Si bonds. It is proposed that hydro- 
gen added above 5 at. % reduces the recombination rate by relaxing 
the a-Si network. 


1487 (NUREG/CR—0867) High temperature mass spectrom- 
etry study of Cs,O and Rb.O. Nicolosi, S.L.; Tang, I.; Munkelwitz, 
H. (Brookhaven National Lab., Upton, NY (USA)). Jun 1979. Con- 
tract EY-76-C-02-0016. 59p. (BNL-NUREG—S51030). Dep. NTIS, 
PC A04/MF AOI. 

The vaporization of Cs,O and Rb2O has been investigated 
utilizing a quadrupole mass spectrometer to quantitatively monitor 
the vapor effusing from a platinum lined Knudsen cell. CszO was 
found to vaporize primarily congruently. The heat of vaporization of 
Cs,O was determined by means of the second law method to be 62.9 
+- 2.5 kcal/mole over the temperature range of 800 to 900°C. The 
vaporization of Rb2O was found to be more complex with evidence 
of more than one species in the vapor phase. These species under- 
went dissociative ionization in the mass spectrometer ionizer permit- 
ting us to monitor only Rb*. Based upon these data we obtained an 
apparent heat of vaporization of 58.8 kcal/mole over the tempera- 
ture range of 1030 to 1135°K. 


1488 (SAND—79-0086C) MNOS memory related effects of 
oxygen contamination in CVD silicon nitride. Stein, H.J.; Wells, V.A. 
(Sandia Labs., Albuquerque, NM (USA)). 1979. Contract EY-76-C- 
04-0789. 27p. (CONF-791017—1). Dep. NTIS, PC A03/MF AOI. 

From 7. international conference on chemical vapor deposi- 
tion; Los Angeles, CA, USA (14 Oct 1979). 

The effects of oxygen contamination on the memory-related 
characteristics of chemical-vapor-deposited (CVD) silicon nitride 
films are investigated. Oxygen was introduced in the gas phase 
during CVD, and the films are well characterized with regard to 
fractional concentrations of O, N, Si, and H. The effects of oxygen 
on the band gap, high field transport, and electrical alteration of 
accumulated charge are reported. Oxygen contamination strongly 
reduces the electrically-alterable charge accumulation in MNOS 
structures, and effective alteration is achieved only for ~ < 15 at:% 
oxygen when the nitride structure dominates in the oxynitride film. 
Oxygen has a small degradation effect upon charge retention even 
though it reduces high field transport. The oxygen contamination 
effect on electrical alteration is attributed to a band-gap related 
increase in barrier height to charge tunneling. 


1489 (SAND—79-0087C) Effects of oxygen contamination on 
chemical composition and bonding in CVD silicon nitride. Peercy, 
P.S.; Stein, H.J.; Doyle, B.L.; Wells, V.A. (Sandia Labs., Albuquer- 
que, NM (USA)). 1979. Contract EY-76-C-04-0789. 20p. (CONF- 
791017—2). Dep. NTIS, PC A02/MF AOl1. 

From 7. international conference on chemical vapor deposi- 
tion; Los Angeles, CA, USA (14 Oct 1979). 

A systematic study is reported of the effect of oxygen on the 
atomic composition and chemical bonding in CVD silicon nitride. 
The increase observed for hydrogen bonded to silicon at low (~ < 
10 at.%) oxygen concentrations, and the remarkably large concen- 
tration of hydrogen bonded to nitrogen at high (> 50 at.%) oxygen 
concentrations, indicate that the structure does not change continu- 
ously with oxygen content. The data can be understood in terms of a 
qualitative structural change from SisN,-like to SiOQ2-like occuring 
near oxygen concentrations of 30 at.%. 


1490 (UCID— 18242) Hydrodynamic modeling of heated quartz 
crystals. Graboske, H.C. Jr.; Wong, K.L. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). 23 Aug 1979. Contract W- 
7405-ENG-48. 28p. Dep. NTIS, PC A03/MF AOI. 

In this study quartz crystal detectors subjected to rapid, but 
extended, irradiative heating were modeled. The study includes a 
description of the SiOz equation of state and a discussion of the 
effects of solid-solid phase transitions. The applicability and adequa- 
cy of some hydrodynamic simulation codes and the importance of an 
accurate equation-of-state representation for studies that model low 
temperature and multiphase behavior were evaluated. 


1491 Localized level hopping transport in La(Sr)CrO;. Karim, 
D.P.; Aldred, A.T. (Argonne National Laboratory, Argonne, Illinois 
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60439). Phys. Rev., B: Condens. Matter; 20: No. 6, 2255-2263(15 Sep 
1979). 

High-temperature measurements have been performed on the 
electronically conducting oxide system La/sub 1-4/Sr/sub x/CrO3 
(O< or =x< or =0.4). The electrical conductivity displayed ther- 
mally activated temperature dependence between 300 and 1900 K 
with activation energies that varied between 0.11 and 0.19 eV. 
Seebeck coefficients measured over a similar temperature range 
showed little temperature dependence, an indication that the carrier 
mobility, rather than the carrier concentration, is thermally activat- 
ed. The magnetic susceptibility was Curie-Weiss-like between 600 
and 1100 K with an effective moment that decreased with an 
increase in strontium concentration. These results are shown to be 
consistent with transport by the adiabatic hopping of small polarons. 


1492 Electron paramagnetic resonance of Al E,/sup prime/ 
centers in vitreous silica. Brower, K.L. (Sandia Laboratories, Albu- 
querque, New Mexico 87185). Phys. Rev., B: Condens. Matter; 20: 
No. 5, 1799-1811(1 Sep 1979). 

A new series of ?7Al hyperfine spectra have been discovered 
by EPR studies in irradiated type-I and -II vitreous silica. Our 
analysis of these spectra indicate that under ionizing irradiation at 
low temperatures (T< or =260 K), pre-existent, diamagnetic net- 
work defects of the form AlO/sub 3/2/ trap an electron to form 
paramagnetic AlO/sub 3/2//sup ts-/. Upon annealing or irradiation 
at 300 K, AlO/sub 3/2//sup ts-/ traps a compensator such as Na‘, 
Li*, or H/sub n//sup ts+/. With the aid of high- -temperature 
electrolysis, specific spectra are associated with specific compensa- 
tors. In one spectrum a superhyperfine interaction with an isotope 
having I=3/2 and attributed to **Na is observed. We observe that 
the role of charge compensators with respect to the charge (magnet- 
ic) state of these Al defects in SiO. gives a consistent indication of 
the aluminum-oxygen coordination. We also demonstrate a correla- 
tion between the strength of the ?’Al contact hyperfine interaction, 
the presence of charge compensators, and the thermal stability of the 
trapped electron. An analysis of the ?7Al and *°Si hyperfine interac- 
tions arising from paramagnetic AlO/sub 3/2//sup ts-/ and SiO/sub 
3/2/ (E:/sup prime/) centers indicate that these two centers are 
isoelectronic. Each of the four ?’Al hyperfine spectra are analyzed 
in terms of coaxial Zeeman and hyperfine interactions which include 
broadening effects due to variations in bond angles and lengths. 
Ideas about how AI and Si E;/sup prime/ centers might be incorpo- 
rated in the v-SiO/sub 4/2/ network are also presented. In particu- 
lar, a model for an extrinsic Si E;/sup prime/ center is proposed 
which may explain various effects observed with EPR in different 
kinds of v-SiO. ©CO y irradiated with fluences < or ~107 R. 


CORROSION AND EROSION 
REFER ALSO TO CITATION(S) 1208 


1493 (LA—8021-MS) Tritium compatibility of alumina and 
Fosterite. Coffin, D.O. (Los Alamos Scientific Lab., NM (USA)). 
Sep 1979. Contract W-7405-ENG-36. 1lp. Dep. NTIS, PC A02/MF 
AOl. 

Many pressure measurements are required to control process- 
ing of the fuel gases associated with fusion power reactors. Since 
most pressure transducers respond to changes in pressure sensitive 
electrical parameters, insulators will be required to withstand chron- 
ic exposures to concentrated tritium. For this investigation samples 
of alumina and Fosterite were exposed to concentrated tritium gas 
for 11 weeks. Gas phase impurities were then analyzed for clues that 
would indicate decomposition of the exposed materials. The only 
gaseous impurity resulting from these tritium exposures was tritio- 
methane, which is always produced when tritium is stored in stain- 
less steel containers. There was no evidence that either alumina or 
Fosterite decomposed in the presence of tritium. 


1494 Electron microscope study of erosive wear. Kosel, T.H.; 
Scattergood, R.O.; Turner, A.P.L. (Argonne National Lab., IL). pp 
192-204 of Wear of materials. Ludema, K.C.; Glaeser, W.A.; Rhee, 
S.K. (eds.). New York, NY; American Society of Mechanical Engi- 
neers (1979). 

Mechanisms of erosive wear have been examined in pure 
nickel and copper using scanning and transmission electron micros- 
copy (SEM and TEM). Erosion with angular AlzOs particles has 
been carried out in vacuum in a slinger type erosion facility which 
allows the simultaneous erosion of ten specimens at well-known 
velocities and angles of impact. Initial weight gains have been 
observed which may be attributed to the embedding of particle 
fragments. Such fragments have been observed both by SEM and 
TEM, and they generally appear to be particle tips which have 
broken off after penetrating the surface. For a range of particle sizes 
and velocities, normal incidence erosion results in the formation of 
an unbroken, continuous composite layer consisting of sub-micron 
size Al,Os fragments intermixed with a small amount of the eroded 
metal. This layer is not penetrated by incident particles, and material 
removal proceeds by the simultaneous removal of the composite 
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from the surface and incorporation of metal into the composite at the 
metal-composite interface. 


RADIATION EFFECTS 
REFER ALSO TO CITATION(S) 244, 817, 931, 935, 936, 1463, 1536 


(CONF-790420—, pp 305-309) Metamict state radiation 
damage in crystalline materials. Haaker, R.F.; Ewing, R.C. (Univ. of 
New Mexico, Albuquerque). May 1979. 

From International symposium on ceramics in nuclear waste 
management; Cincinnati, OH, USA (30 Apr 1979). 

Metamict minerals provide an excellent basis for the evalua- 
tion of long-term radiation damage effects, particularly such changes 
pale ew and chemical properties as microfracturing, hydrother- 

alteration, and solubility. This paper summarizes pertinent litera- 
ture on metamictization and proposes experiments that are critical to 
the elucidation of structural controls on radiation damage in crystal- 
line phases. 


1496 (HEDL-SA—1827-FP) Crack propagation in irradiated 
B,C induced by swelling and thermal gradients. Hollenberg, G.W.; 
Basmajian, J.A. (Hanford Engineering Development Lab., Richland, 
WA (USA)). 1979. Contract EY-76-C-14-2170. 21p. (CONF- 
791045—1). Dep. NTIS, PC A02/MF AOI. 

From American Ceramic Society conference; New Orleans, 
LA, USA (14 Oct 1979). 

Irradiation testing of hot-pressed boron carbide pellets in a 
fast neutron reactor flux has demonstrated its susceptibility to crack- 
ing. Two characteristic mechanisms of pellet cracking are distin- 
guished. The first is commonly observed in ceramics, i.e., thermal 
stress cracking. A second mechanism is associated with internal 
strains resulting from swelling gradients within the boron carbide 
pellets. From the results presented here, it appears that thermal and 
swelling gradient stresses are opposite in direction, and are reflected 
in the crack patterns that are produced. Pellet cracking effects have 
not been identified as the cause of a cladding rupture. Large diame- 
ter pellets propagate stable cracks at low burnup levels from the 
circumference radially inward as the result of tensile thermal stress 
on the outside of the pellet. Smaller pellets with swelling tended to 
crack in the center of the pellet as a result of radial swelling 
gradients. 


1497 (PNL—2836) Experimental determination of radiation 
damage function for graphite. Gray, W.J.; Morgan, W.C. (Battelle 
Pacific Northwest Labs., Richland, WA (USA)). Jul 1979. Contract 
EY-76-C-06-1830. 52p. Dep. NTIS, PC A04/MF AOI1. 

Highly oriented pyrolytic-graphite samples were irradiated in 
three different neutron sources with average energies of 1.5, 5.5, and 
14.8 MeV, respectively. The resulting changes in the basal-plane 
elastic shear moduli of these samples show that the relative damage 
rate is substantially higher at the higher neutron energies than is 
predicted by existing models. The results of these experiments have 
been used to generate a new relative damage function which will 
allow better prcjections of graphite radiation behavior in fusion 
reactors based on data obtained by irradiations in fission reactors. 


1498 ENDOR of F* centers in SrO a). Abraham, M.M.; Chen, 
Y.; Peters, W.C.; Rubio O., J.; Unruh, W.P. (Solid State Division, 
Oak Ridge National Laboratory, Oak Ridge, Tennessee 37830). J. 
Chem. Phys.; 71: No. 9, 3658-3660(1 Nov 1979). 

Electron—nuclear double resonance (ENDOR) measure- 
ments are reported for the F* center in neutron-irradiated SrO single 
crystals. 


COMPOSITE MATERIALS 


PREPARATION AND FABRICATION 
REFER ALSO TO CITATION(S) 1303 


1499 Anisotropic fibrous thermal insulator of relatively thick 
cross section and method for making same. Reynolds, C.D.; Ardary, 
Z.L. (to Dept. of Energy). US Patent 4,152,482. 1 May 1979. Filed 
date 10 May 1978. 6p. 

PAT-APPL-904,674. 

An anisotropic thermal insulator formed of carbon-bonded 
organic or inorganic fibers has a thickness or cross section greater 
than about 3 centimeters. Delaminations and deleterious internal 
Stresses generated during binder curing and carbonizing operations 
employed in the fabrication of thick fibrous insulation of thicknesses 
greater than 3 centimeters are essentially obviated by the method of 
the present invention. A slurry of fibers, thermosetting resin binder 
and water is vacuum molded into the selected insulator configura- 
tion with the total thickness of the molded slurry being less than 
about 3 centimeters, the binder is thermoset to join the fibers 
together at their nexaes, and then the binder is carbonized to form 
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the carbon bond. A second slurry of the fibers, binder and water is 
then applied over the carbonized body with the vacuum molding 
binder thermosetting and carbonizing steps are repeated to form a 
layered insulator with the binder providing a carbon bond between 
the layers. The molding thermosetting and carbonizing steps may be 
repeated with additional slurries until the thermal insulator is of the 
desired final thickness. Incorporating opacifying materials in any of 
the desired layers provides different insulating properties at various 
temperatures. Concentration and/or type of additive can be varied 
from layer-to-layer. 


1500 Method for preparing metallated filament-wound struc- 
tures. Peterson, G.R. (to vey i” Energy). US Patent 4,152,381. 1 
May 1979. Filed date 17 Dec 1976. 6p. 

PAT-APPL-751,623. 

Metallated aphite filament-wound structures are prepared 
by coating a continuous multi-filament carbon yarn with a metal 
carbide. The carbide coated yarn was impregnated with a polymeri- 
zable carbon percursor. The resulting filament is w about a 
mandrel, partially. The impregnation is cooled in air. The wound 
composite is subjected to heat and pressure to cure the carbon 
precursor. The composite is heated in a sizing die at a pressure 
loading of at least 1000 psi for graphitizing the carbonaceous materi- 
al in the composite. The carbide in the composite coalesces into rod- 
like shapes which are disposed in an end-to-end relationship parallel 
with the filaments to provide resistance to erosion in abrasive laden 
atmospheres. 


MECHANICAL PROPERTIES 


REFER ALSO TO CITATION(S) 750, 751, 752, 762, 901, 907, 908, 
910, 913, 915, 921, 922, 1002, 1075, 1101, 1102, 1103, 1107, 1111, 1114 


1501 (CONF-790625—8) Outgassing behavior of carbon-bonded 
carbon-fiber thermal insulation. Wei, G.C.; Re vnolds, CD Brassell, 
G.W. (Oak Ridge National Lab., TN (USA); Oak Ridge Y-12 Plant, 
TN (USA)). 1979. Contract W- 7405-ENG-26. Tp. Dep. NTIS, PC 
A02/MF AOl. 

From 14. carbon conference; University Park, PA, USA (25 
Jun 1979). 

A carbon-bonded carbon-fiber (CBCF3) thermal insulation 
has been developed and has demonstrated acceptable strength, ther- 
mal conductivity, and outgassing properties for the Selenide Isotope 
Generator. Primary outgassing at 1350°C and 0.1 mPa (10° * torr) for 
70 h seems satisfactory because reabsorption during exposure to 
argon or air is minimal and the total weight loss during secondary 
outgassing is also very small. The total outgassing of CBCF3 insula- 
tion during generator start-up and operation is equivalent to the 
weight loss during secondary outgassing, (i.e., 0.08 mg per gram of 
CBCF3 insulation). The dominating gaseous species of secondary 
outgassing are CO and CO». Primary outgassing [1350°C at 0.1 mPa 
(10~* torr) for 70 h] causes no increases in the thermal conductivity 
of CBCF3 insulation. Specimen size affects the first few hours of 
primary outgassing and thus the fraction of total amount of volatile 
species being driven off at the end of primary outgassing. However, 
the time required to outgas a large specimen does not vary with the 
square of specimen size because diffusion in each fiber or bond is the 
rate-determining step of primary outgassing. 


1502 (CONF-790815—21) Low temperature measurement of 
thermal and mechanical properties of phenolic laminate, the pultruded 
polyester fiberglass and A and B epoxy putty. Wang, S.T.; Kim, S.H.; 
Kim, N.S.; Cheng, R.S.; Hoffman, J.; Gonczy, J. (Argonne National 
Lab., Evanston, IL (USA)). 1979. Contract W-31-109-ENG-38. 16p. 
Dep. NTIS, PC A02/MF AOl1. 

From Cryogenic engineering conference; Madison, WI, USA 
(21 as: 1979). 

ow temperature measurements were made and are reported 

of thermal and mechanical properties of phenolic laminate, pultrud- 
ed polyester fiberglass, and A and B epoxy putty. To determine the 
modulus, compressive and tensile stress and strain, an Instron ma- 
chine, a Tinus-Olsen testing machine, a Wheatstone bridge and strain 
gages were used. (FS) 


1503 (CONF-790815—22) Ultimate strength, low stress creep 
characteristics, and thermal intercept methods for an epoxy 

tension member support. Niemann, R.C.; Gonczy, J.D.; Hoffman, 
J.A.; Mataya, K.F.; Smelser, P.; Young, W.C. (Argonne National 
Lab., Evanston, IL (USA)). 1979. Contract W-31-109-ENG-38. 18p. 
Dep. NTIS, PC A02/MF AO1. 

From Cryogenic engineering conference; Madison, WI, USA 
(21 Aug 1979). 

A support system utilizing epoxy fiberglass tension members 
will be used for the UTSI Superconducting Dipole Magnet. Ele- 
ments of a support system have a basic member which is a link in 
which a composite is wound around a mandrel. This element uses 
the strength of the material fibers in a most advantageous way. The 
flexural and torsional load imputs to the link at its end must be 





166 ENERGY RESEARCH ABSTRACTS 


minimized. A spherical bearing with a cylindrical outer surface 
functions as the central pin. Experience gained in the application 
with emphasis on tension member material, ultimate strength, creep, 
and heat intercepts is presented. (FS) 


(SAND—79-0527) Identification of the elastic constants 
composites using modal analysis. Carne, T.G.; Wolf, J.A. Jr. 
(Sandia Labs., Albuquerque, NM (USA); General Motors Research 
Labs., Warren, MI (USA)). Aug 1979. Contract EY-76-C-04-0789. 
16p. Dep. NTIS, PC A02/MF AO1. 

A new procedure is described for determining the elastic 
constants of isotropic materials based on an impact vibration test of 
freely supported panels. It is an attractive alternative to currently 
used techniques because of the ease and s with which the 
determinations can be made. This procedure is particularly applica- 
ble to fiber-reinforced composites, since the calculations yield aver- 
age elastic constants rather than those of a small localized specimen 
of the material. As an overall test of the accuracy of the procedure, 
panels of known metallic materials are evaluated, and the values of 
their elastic constants are reproduced to within 3 percent of their 
reference values. 


1505 Influence of concrete cracking in the stress distribution in 
some typical structures. Besio, F.; Lazzeri, L.; Porfido, M. (SAIGE 
S.p.A., Via P. Pesce 5, I-16151 Genova-Sampierderens, Italy). pp 
J4/7 1-12 of Structural mechanics in reactor technology. Vol. J, Pt. 
a. Jaeger, T.A.; Boley, B.A. (eds.). Amsterdam, Netherlands; North- 
Holland (1977). 

From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 

The aim of this paper is a discussion of the effects of concrete 
cracking on the stress distribution in some typical structures under 
the effects of particular loading conditions such as the thermal 
steady states and transitories. In the authors’ experiences the ap- 

roach based on linear elastic evaluation (i.e. neglecting the changes 
in the stiffness matrices due to the sections changes consequent to 
concrete cracking) may lead to unreasonably conservative design 
with respect to reinforcement bars number and distribution. As it is 
well known, simplified procedures are suggested by current practice 
and codes (ACI 207-73), however it seems rather interesting to 
establish more accurate simplified criteria for different kinds of 
typical structures by means of analytical tools, whose complexity is 
outside the limits of the current design even for simple structures. 
The paper is divided into three sections: analytical tools, applications 
and tentative conclusions. 


1506 Thermal effects in concrete members. Kar, A.K. (Ebasco 
Services, Inc., New York (USA)). pp J4/4 1-11 of Structural me- 
chanics in reactor technology. Vol. J, Pt. a. Jaeger, T.A.; Boley, 
B.A. (eds.). Amsterdam, Netherlands; North-Holland (1977). 
From 4. international conference on structural mechanics in 
reactor technology; San Francisco, CA, USA (15 Aug 1977). 
subjected to temperature changes and restrained from 
free movement, a member develops stresses. Restrained members are 
sometimes assumed to act independently of other members. A 
method of analysis and design for thermal stresses in such members 
is provided. The method of analysis, based on the ultimate strength 
concept, _ reduces the computational efforts for determining 
thermal effects in concrete members. Available charts and tables and 
the recommendations given herein simplify the design. 


PHYSICAL PROPERTIES 
REFER ALSO TO CITATION(S) 547, 1501, 1502, 1503 


POLYMERS AND PLASTICS 


PREPARATION AND FABRICATION 
REFER ALSO TO CITATION(S) 74 


1507 (BDX—613-2224(Rev.)) Gas plasma treatment to improve 
the bondability of a RTV silicone to foamed polypropylene. Tira, J.S. 
(Bendix Corp., Kansas City, MO (USA)). Jul 1979. Contract EY-76- 
— 14p. (CONF-790668—3(Rev.)). Dep. NTIS, PC A02/MF 


From DOE weapons complex annual adhesives conference; 
Amarillo, TX, USA (5 Jun 1979). 

A chemically blown, injection molded polypropylene foam is 
used as a support collar. The polypropylene is foamed using 0.5 to 
0.7 percent by weight of a nitrogen blowing agent. The collar will be 
used in an environment which requires that it be coated with a 
thermal protective material. A RTV coating of 0.0150 +- 0.005 in. 
(0.381 +- 0.127 mm) was selected as the thermal protective material. 
Control of the coating thickness on the polypropylene part is very 
important. After several methods were considered, it was decided 
that molding the silicone over the approximately 90 in? (581 cme) 
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surface was the most efficient. Aluminum molds are used which 
have cavities slightly larger than the polypropylene part. Mixed and 
de-aired silicone is injected into the mold where it flows around the 
part and cures and bonds to the polypropylene. The two-part, vinyl- 
addition-type silicone was selected because of its reversion resis- 
tance, a low viscosity which allows it to be injected into the mold, 
and its ability to be cured in a confined space. 


1508 (BNL—51034) Polyketones and polysulfones for conserva- 
tion in the ethylene polymer industry. Progress report No. 4, January- 
March 1979. Steinberg, M.; Johnson, R.; Cordes, W.; Goodman, D. 
(Brookhaven National Lab., Upton, NY (USA)). Mar 1979. Contract 
EY-76-C-02-0016. 19p. Dep. NTIS, PC A02/MF AO1. 

The objectives of this program are to: (1) prepare polyketones 
and polysulfones by the partial substitution of CO or SO for 
ethylene; and (2) determine their market value as low-cost energy- 
conserving polymers. Additional quantities of Et-CO copolymers 
were prepared at 680 atm, as well as at 340 atm, by Co-60 gamma 
radiation induced polymerization for product evaluation by Tenneco 
Chemicals, Inc. (TCI). The preparative phase of the joint program 
with TCI is thus concluded. The final results and summary of the 
product evaluation study by TCI will be forthcoming shortly. Work 
was continued on polymerization rates for gas-phase Et-SO2 mix- 
tures at low pressure (< 10 atm) by Co-60 gamma radiation induced 
polymerization. Maximum rates were obtained in recharged vessels 
at SO. concentrations of < 5 mole % and at approximately 50 mole 
%. The peak rates appear to be directly proportional to the pressure. 
The peak G-values appear to be independent of pressure and are 
about the same for the two gas compositions, averaging approxi- 
mately 8 x 10‘ molecules/100 eV. 


1509 (GEPP-TIS—437) Aging in CTBN modified epoxy resin 
stocks. Creed, K.E. Jr. (General Electric Co., St. Petersburg, FL 
(USA). Neutron Devices Dept.). 9 Oct 1979. Contract EY-76-C-04- 
0656. 2ip. Dep. NTIS, PC A02/MF AO1. 

The cause of degradation in the glass transition temperature 
(T/sub G/) of a partially crystallized polymer was investigated. 
Sample epoxy resin filled capacitors were cured at 90°C for 24 
hours, then stored at room atmospheric conditions. These showed 
typical degradation in T/sub G/ after storage for one month. One 
set of epoxy resin castings was stored at room atmosphere and 
another set was stored in a dry box at 0% relative humidity and 
27°C. The samples at room atmospheric conditions showed typical 
degradation in T/sub G/, while the T/sub G/ for those stored in the 
dry box increased. Further tests were then made on epoxy resin 
castings at various curing temperatures and times at both room 
atmosphere and 0% humidity. Resulting data indicated that absorp- 
tion of moisture during storage was the predominant cause of T/sub 
G/ degradation, with stress relaxation another, though smaller, 
contributing factor. 


MECHANICAL PROPERTIES 
REFER ALSO TO CITATION(S) 542, 1502 


1510 (ISM—238) Photoplastic study of the effect of friction on 
the deformation and flow of rings in axial compression. Gomide, H.A.; 
Burger, C.P. (Universidade Federal de Uberlandia (Brazil). Dept. of 
Mechanical Engineering; Iowa State Univ. of Science and Technol- 
ogy, Ames (USA). Dept. of Engineering Science and Mechanics). 
1979. Contract W-7405-ENG-82. 37p. (CONF-790503—7). Dep. 
NTIS, PC A03/MF AO1. 

From Spring meeting of society for experimental stress analy- 
sis; San Francisco, CA, USA (20 May 1979). 

The influence of friction on the deformation, flow, and strain 
distribution of rings in axial compression was investigated using the 
method of photoplasticity. A rigid polyester resin (Laminac 4116) 
which exhibits plastic strain birefringence in visible light was used. 
Its deformation properties can be adjusted to best simulate alumin- 
ium undergoing hot deformation. Data from uniaxial tension and 
compression tests indicate that the polyester material may follow a 
modified von Mises yield criterion. Rings with geometry 6:3:2 
(outside diameter:inside diameter:thickness) were compressed axially 
by different amounts (8 to 24%) between platens with different 
coefficients of friction. Results are compared with the mathematical 
solution for constant interface friction and with allowance for bulge 
formation. Three-dimensional strain distributions are determined and 
the position of the neutral radius (€/sub theta/ = 0) through the 
thickness are presented. The results reveal an increase in the neutral 
radius where the contact area increases. The experimentally obtained 
strain distributions are integrated in the axial and <adial directions 
and are compared with the external displacements that are measured 
on the deformed rings. 


1511 (UCRL—82124) Effect of thermal environment and 
sorbed moisture on the durability of epoxies. Morgan, R.J.; Mones, 
E.T. (California Univ., Livermore (USA). Lawrence Livermore 
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Lab.). 13 Jun 1979. Contract W-7405-ENG-48. 17p. (CONF- 
791116—1). Dep. NTIS, PC A02/MF AOI. 

From 11. national SAMPE technical conference; Boston, 
MA, USA (Nov 1979). 

The effects of thermal environment and sorbed moisture on 
the mechanical performance and microscopic modes of deformation 
and failure of amine-cured epoxides are presented. The influence of 
thermal history and exposure to thermal spikes on free volume is 
por se won Sorbed moisture is shown to lower the glass transition 

nape and to degrade the mechanical properties of epoxies, 
whi stress-induced damage in turn enhances subsequent moisture 
sorption. 6 figures. 


PHYSICAL PROPERTIES 
REFER ALSO TO CITATION(S) 542, 1502, 1509 


1512 Theoretical prediction of the specific heat of polymer 
glasses. DiMarzio, E.A.; Dowell, F. (National Bureau of Standards, 
Washington, D.C. 20234). J. Appi. Phys.; 50: No. 10, 6061-6066(Oct 
1979). 

Lattice vibrations are incorporated into the Gibbs-DiMarzio 
configurational entropy theory of glasses. A comparison is made 
with data compiled by O'Reilly. The resulting theory predicts the 
specific-heat discontinuity at the glass transition to within 20%. No 
adjustable parameters are involved; only the chemical structure need 
be known. The specific-heat discontinuity has three parts. The 
formula in customary notation is Ac/sub p/=R (Ae/kT/sub g/)? f 
(1-f) +RT/sub g/Aa (4-T/sub g/Aa/0.06) +0.5T/sub g/Aac/sub 
p/(T/sub g/~ ). The first part is a configurational term arising from 
shape changes of the molecules (=50% of total). The second part is a 
configurational term arising from volume expansion (=30% of total). 
Finally there is a vibrational contribution arising from the change of 
the force constants (or characteristic frequencies) with temperature 
(=20% of total). 


DEGRADATION AND EROSION 


1513 (SAND—79-1858C) Characterization and aging of rubber 
modified epoxies. Sayre, J.A. (Sandia Labs., Albuquerque, NM 
(USA)). 1979. Contract EY-76-C-04-0789. 25p. (CONF-790967—1). 
Dep. NTIS, PC A02/MF AO1. 

From Process technology review conference; St Petersburg, 
FL, USA (11 Sep 1979). 


A transmission electron microscopy study of rubber modified 
epoxy cured with diethanol amine has shown that a broad distribu- 
tion of particle sizes exists. Only 50 vol % of the particles have 
diameters greater than 0.1 jm. The resin/rubber interface was 
within the 500 A resolution limit of the method employed. A model 
was developed to predict physical properties of rubber modified 
epoxies over the life of weapon systems. Preliminary results show 
that the chief aging phenomenon occurring is increased crosslink 
density of the epoxy matrix. No changes in the rubber phase have 
been detected. The effect of increased crosslink density has been 
higher volume resistivity at 66°C, increased tensile strength, and 
decreased ultimate elongation. 


OTHER MATERIALS 
REFER ALSO TO CITATION(S) 1346 


PREPARATION AND MANUFACTURE 
REFER ALSO TO CITATION(S) 374, 375, 376, 380, 388, 390 


1514 (DOE/ET/23041—2) Preparation and characterization of 
hydrogenated amorphous silicon thin films and thin film solar cells 
produced by ion plating techniques. Second quarterly progress report, 
1 April 1979-30 Jun 1979. Cocks, F.H.; Jones, P.L.; Dimmey, L. 
(Duke Univ., Durham, NC (USA). Dept. of Mechanical Engineering 
and Materials Science). Sep 1979. Contract AC03-79ET23041. 23p. 
Dep. NTIS, PC A02/MF AOl1. 

Using quartz substrates, hydrogenated a-Si thin films have 
now been produced both by flow discharge decomposition of silane 
and by the controlled ion plating of high purity silicon through flow 
discharges composed of silane, hydrogen, and argon using a modi- 
fied Takagi apparatus. Thus far, thin films produced by both glow 
discharge decomposition of silane with and without magnetic con- 
finement and by ion plating have been characterized and compared 
using x-ray diffractometry, infrared spectrometry, optical absorption 
spectroscopy and by their temperature dependence of resistivity. 
Based on these results, the ion plating technique of producing a-Si 
thin films looks extre aely encouraging. Films have been produced at 
approximately ten times the decomposition rate obtained using glow 
discharge decomposition of silane, even with magnetic field contain- 
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ment. In addition the resulting thin film properties measured to date 
prs! favorably with those obtained from glow discharge pro- 
duced films. 


1515 (LBL—9801) Hydrogen reduction of cobalt ferrite. 
Porter, J.R.; De Jonghe, L.C. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). Jun 1979. Contract W-7405-ENG-48. 68p. 
Dep. NTIS, PC A04/MF AO1. 

The kinetics of reduction of cobalt ferrite by hydrogen as a 
function of reduction temperature and pressure were measured by 
thermogravimetric analysis. A minimum in the rate as a function of 
temperature was observed and its cause attributed to the formation 
of a cobalt wuesite subscale at higher reduction temperatures. A 
mathematical model, based on one derived by Spitzer, Manning, and 
Philbrook, was used to interpret the results in terms of the rate 
constants for the individual steps in the reaction. Optical microscopy 
was used to characterize the morphology of the reduction product 
and, additionally, partially reduced single crystals of cobalt ferrite 
were examined by transmission electron microscopy to characterize 
the microstructure of the reaction interface. A fine network of pores 
in the reduced scale was shown to allow the reducing and product 
gases to reach the immediate vicinity of the chemical reaction. The 
scale of the porosity and consequently the effective gaseous diffusion 
coefficient in the scale were shown to be functions of the reduction 
temperature and pressure. The chemical reaction rate constant was 
shown to follow Langmuir-Hinshelwood Kinetics and a model was 
developed to explain such kinetics by incorporating a solid-state 
diffusion step. Such a step was considered necessary to explain the 
development of the observed microstructures. An incubation time 
for the development of a continuous cobalt-wuestite subscale at 
higher reduction temperatures was attributed to the different growth 
kinetics for the spinel-metal and spinel-wuestite interfaces. 


1516 Copper mercaptides as sulfur dioxide indicators. Eller. 
P.G.; Kubas, G.J. (to Dept. of Energy). US Patent 4,152,118. 1 May 
1979. Filed date 16 Jun 1978 4p. 

PAT-APPL-916, 181. 

Organophosphine copper(I) mercaptide complexes are useful 
as convenient and semiquantitative visual sulfur dioxide gas indica- 
tors. The air-stable complexes form 1:1 adducts in the presence of 
low concentrations of sulfur dioxide gas, with an associated color 
change from nearly colorless to yellow-orange. The mercaptides are 
made by mixing stoichiometric amounts of the appropriate copper(I) 
mercaptide and phosphine in an inert organic solvent. 


1517 Working with sapphire and ruby. Lazazzera, VJ. (Los 
Alamos Scientific Lab., NM). Laser Focus; 75- -78(Aug 1978). 

The fabrication of sapphire etalon plates which control laser 
modes is described. The etalon can be a single piece of sapphire with 
flat and parallel faces or it can be two such plates separated by a 
spacer. Lapmaster machines are used one for grinding and the other 
for polishing. The laps are black granite. Grinding and polishing are 
done with diamond paste. (FS) 


STRUCTURE AND PHASE STUDIES 


1518 (CONF-790538—19) Nature of ionic motions in Agl and 
Cul. Vashishta, P.; Rahman, A. (Argonne National Lab., IL (USA)). 
1979. Contract W-31-109-ENG-38. 9p. Dep. NTIS, PC A02/MF 
AOl. 

From Fast ion transport in solids-electrode and electrolytes 
conference; Lake Geneva, WI, USA (21 May 1979). 

The nature of ionic motions in AgI and Cul has been studied 
with the molecular dynamics technique using a potential function 
based on simple notions of ionic size; the crystal structure, cohesive 
energy and bulk modulus are used as the input for determining the 
three parameters in the potential function. In a-Agl, the results for 
the temperature dependence of the diffusion constant of Ag* and of 
the mean square displacement of I” agree well with experiment. 
Good agreement is also obtained for the silver density map with the 
neutron diffraction experiment of Cava, Reidinger, and Wuensch. 
The Ag* motion is found to occur between the tetrahedral sites of 
the I- (bcc) lattice along rather narrow channels. The yy and a phases 
of Cul have also been studied. It is found that at 700K the Cu* ions 
undergo an order-disorder transformation leading to a specific heat 
anomaly. The nature of the first-order transition and Cu* density 
map in the unit cell are presented. It is found that 100 jumps between 
tetrahedral (t) sites are frequent as 111 jumps between a ‘t’ and an 
octahedral site of the I- fcc latices. 


1519 (COO—1198-1276) Limiting mechanisms of dislocation 
motion in ice. Lee, S. (Illinois Univ., Urbana (USA)). 1978. Contract 
EY-76-C-02-1198. 132p. Dep. NTIS, PC A07/MF A0Ol1. 

Thesis. 

There is evidence that intrinsic lattice resistance to dislocation 
motion in ice is extremely large in comparison with other materials. 
The source for the resistance can be attributed to the reorientation of 
water molecules and has previously been treated in model calcula- 
tions based on long range stress-induced ordering and on short range 
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atomistic reorientations. Both models relate the dislocation velocity 
to the time constant of mechanical or dielectric relaxation of water 
molecules. Major conclusions of the study are: continuum calcula- 
tions of the long range stress-induced ordering is able to accounted 
for the observed dislocation drag in pure ice. Effects due to reorien- 
tations of water molecules in the dislocation core region appear to be 
insignificant in limiting the dislocation motion. Neither long range 
stress-induced ordering nor short range atomistic reorientation in the 
core region is able to accounted for the observed dislocation drag in 
HF-doped ice. The curvature of a bowing-out loop requires an 
effective line tension approximately two orders of magnitude greater 
than that expected on the basis of an elastic line tension argument. 
On the other hand, the recovery of the bowed-out dislocation loop 
upon removal of the applied stress was found to be a small fraction 
of the bowed-out amplitude, which cannot be explained by a uniform 
line tension. No Frank-Read type dislocation multiplication was 
observed. The edge segments bow out until reaching the screw 
orientation, but never passed it. Many features of the bowing-out 
loops are accounted for in terms of model calculations. However, 
the limiting factors for dislocation motion of bowing-out loops are 
more complex then those for free segments and no model is able to 
completely account for the observed behavior. The observed loop 
behavior is used to analyze quantitatively previous anelastic creep 
studies of ice. 59 references. 


1520 Does diamond melt?. Grover, R. (University of Califor- 
nia, Lawrence Livermore Laboratory, Livermore, California 94550). 
J. Chem. Phys.; 71: No. 9, 3824-3829(1 Nov 1979). 

Recent dynamic compression data for carbon are discussed 
which suggests that metallic carbon has unexpected thermodynamics 
properties, both in having a lower density and energy of formation 
and a higher melting temperature. On the basis of these properties 
the diamond phase of carbon is now predicted to transform to a solid 
phase of metallic carbon at all pressures above the graphite triple 


point. 


1521 Dynamic deformation of polycrystalline alumina. Munson, 
D.E.; Lawrence, R.J. (Sandia Laboratories, Albuquerque, New 
Mexico 87185). J. Appl. Phys.; 50: No. 10, 6272-6282(Oct 1979). 

Using one-dimensional strain conditions, the dynamic stress- 
wave response of polycrystalline Al,Os was measured with interfer- 
ometry in both stress-wave loading and unloading to about 16 GPa 
and with slanted resistor gauges in loading to about 50 GPa. The 
stress-wave loading and unloading measurements were of high reso- 
lution and showed a 9.1-GPa elastic precursor wave (velocity 10.9 
km/s) followed by a slower dispersive permanent deformation wave. 
Unloading was elastic in the stress range of these experiments. Both 
loading and unloading wave propagation were modeled well with a 
Maxwellian elastic-stress-relaxing model with a yield stress of 5.8 
GPa and a relaxation time of 70 ns. The rate-dependent model 
correctly predicts both the dispersion of the permanent deformation 
wave and the unloading-wave behavior. The bulk pressure-volume 
behavior of alumina is given by the shock-velocity—particle-veloc- 
ity relationship of U/sub s/=8.14 +1.28u/sub p/ (km/s). Thermo- 
dynamic corrections to the dynamic bulk response yielded isother- 
mal pressure-volume results which agreed well with direct hydro- 
Static determinations on polycrystalline AleO; and with results de- 
duced from ultrasonic determinations on Lucalox. Permanent defor- 
mation of Al,O; from a micromechanical standpoint appeared to be 
compatible with a model involving general microcracking through- 
out the volume of the material. This model is supported by the lack 
of an appreciable spall strength. When the yield process is ascribed 
to the onset of microfractu-e, which depends upon the initial flaw 
size and distribution, the earlier results on single crystals are phe- 
nomenologically related to the stress-wave behavior observed during 
this study on polycrystalline alumina. 


1522 Surface coherent anti-Stokes Raman spectroscopy. Chen, 
C.K.; de Castro, A.R.B.; Shen, Y.R.; DeMartini, F. (Materials and 
Molecular Research Division, Lawrence Berkeley Laboratory, 
Berkeley, California 94720). Phys. Rev. Lett.; 43: No. 13, 946-949(24 
Sep 1979). 

We demonstrate here that nonlinear mixing of four surface- 
plasmon waves can be used to probe the Raman resonaces of liquids. 
The results are in good agreement with theoretical prediction. The 
technique should be useful for surface studies. 


1523 Neutron-diffraction study of phases of CD, monolayer 
films on graphite. Vora, P.; Sinha, S.K.; Crawford, R.K. (Physics 
Department, University of Illinois, Chicago, Illinois 60680). Phys. 
Rev. Lett.; 43: No. 10, 704-708(3 Sep 1979). 

Neutron-diffraction studies have been carried out of the var- 
ious two-dimensional phases of CD, physisorbed on graphite and a 
phase diagram has been constructed. Registered, expanded, and 
compressed solid phases and a disordered fluidlike phase have been 
identified. The lattice constant, intensity, and cluster size have been 
measured as functions of temperature and coverage and the nature of 
the transitions between the phases has been investigated. 
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1524 Ionic conductivity and phase diagram of the CuBr - Agl 
system. Biefeld, R.M.; Johnson, R.T. Jr.; Karnowsky, M.M. (Sandia 
Lab, Albuquerque, NM). J. Electrochem. Soc.; 126: No. 5, 818- 
822(May 1979). 

In an effort to discover other copper ion-conducting com- 
pounds, the CuBr-Agl binary system was investigated. This system 
was chosen for study because of the similarities of the structures of 
CuBr and Agl, the existence of the highly conductive a-AglI and a- 
CuBr phase, and the possibility that a new superionic mixed metal 
halide phase might be discovered. In this study, the phase diagram of 
the CuBr-Agl system is determined using differential thermal analy- 
sis and x-ray powder diffraction techniques. The conductivity and 
mass transport characteristics of three compositions in this system 
(25, 50, and 75 m/o Agl) are determined and compared with 
structural features related to the phase diagram. 


1525 Gaseous diffusion in carbon with particular reference to 
graphite. Yang, R.T.; Liu, R.T. (Brookhaven National Lab., Upton, 
NY). Ind. Eng. Chem., Process Des. Dev.; 18: No. 2, 245-249(Apr 
1979). 

Binary gaseous diffusion coefficients in a nuclear graphite (H- 
451) along with the pore volume distribution were measured. The 
diffusion models of Johnson and Stewart and of Wakao and Smith 
were applied to this material. Diffusion coefficients predicted by the 
latter model were higher than the measured values at a ratio ranging 
from 1.2 to 1.6, whereas this ratio was about 4 to 5 with the former 
model. The models were also applied to other graphites whose 
diffusion and pore data were available in the literature. The predict- 
ed diffusion coefficients were all higher than the experimental data 
and the model by Wakao and Smith was consistently better. These 
results were compared with the literature data on commercial cata- 
lysts and inferences were drawn for the differences in the character- 
istics of diffusion in these two types of materials. 


PROPERTIES 
REFER ALSO TO CITATION(S) 379, 591, 1441, 1524, 2204 


1526 (ISM—223) Magnetic and thermal properties of Ce/sub 3- 
x/S;. Taher, S.M.; Ho, J.C.; Gruber, J.B.; Beaudry, B.J.; 
Gschneidner, K.A. Jr. (Wichita State Univ., KS (USA); North 
Dakota State Univ., Fargo (USA); Ames Lab., IA (USA)). 1979. 
Contract W-7405-ENG-82. 2p. (CONF-790641—10). Dep. NTIS, 
PC A02/MF AO1. 

From Rare earth research conference; Fargo, ND, USA (25 
Jun 1979). 

The high temperature phase of cerium sesquisulfide is charac- 
terized by the ThsP, bcc defect structure and usually expressed as 
Ce/sub 3-x/V%S, (0 = x S 0.33) to indicate the vacancies V% in 
the rare earth sublattice. (1) Between the extremes of CesS, (x = 0) 
and Ce2S3 (x = 0.33) various ratios between Ce and S are possible 
and when prepared and melted into ingots or single crystals all 
samples show the same ThsP, defect structure. (2) This note reports 
the magnetic susceptibility (chi) and the heat capacity (C/sub p/) for 
two such samples, namely CeS; 39 and CeS; 4s. 


1527 (ISM—225) Electronic structure of the vanadium dichalco- 
genides. Myron, H.W. (Ames Lab., IA (USA)). 1979. 22p. (CONF- 
790879—1). Dep. NTIS, PC A02/MF AO1. 

From International conference on layered materials and inter- 
colates; Nymegen, Netherlands (28 Aug 1979). 

The electronic structure of 1T-VS2 and 1T-VSe2 has been 
calculated using a nonspherical crystal potential. The widths of the 
various sub-band manifolds follow trends previously determined for 
other materials which crystallize in the Cdl, structure. From the 
intrinsic Pauli paramagnetic susceptibility, we have derived a Stoner 
factor, effective exchange interaction and Coulomb pseudopotential. 
The density of states above E/sub F/ is found to be in good 
agreement with that determined by Appearance Potential Spectros- 
copy. Additionally, the number of effective carriers has been derived 
and agrees to within 20% of that determined experimentally. 


1528 Hall effect in reactively sputtered CuoS. Leong, J.Y.; Yee, 
J.H. (Lawrence Livermore Laboratory, University of California, 
Livermore, California 94550). App/. Phys. Lett.; 35: No. 8, 601-602(15 
Oct 1979). 

The Hall effect in thin films of reactively sputtered CueS was 
measured at temperatures from 90 to 300 °K. The hole concentration 
ranged from 10'* to 2 x 10'°cm~*. The hole mobility ranged from 5.5 
to 9 cm’/V s. The predominant scattering mechanisms are ionized 
impurity scattering at T<100 °K and optical phonon scattering at 
T> 100 °K. 


1529 Optical properties of ZnsP.. Fagen, E.A. (Institute of 
Energy Conversion, University of Delaware, Newark, Delaware 
19711). J. Appl. Phys.; 50: No. 10, 6505-6515(Oct 1979). 

The optical properties of bulk and thin-film Zn3P2 have been 
measured at room temperature over the range 0.5—5.0 eV, with 
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emphasis on the region of the interband absorption edge. The bulk 
absorption edge is found to be exponential in a. or values of 
absorption coefficient less than about 1500 cm~* The thin-film 
absorption edge, when freed of spurious absorptance due to scatter- 
ing, is also found to be exponential over this range although shal- 
lower in slope. Analysis of the thin-film data at higher values of 
absorption coefficient is inconclusive with respect to the nature of 
the edge. Nevertheless, indirect evidence suggests that the o} _ 
gap is probably direct and lies in the neighborhood of 1. 
easurements of refractive index in the near-infrared yield n= vy 3 
+- 0.1 in the long-wavelength limit. The ultraviolet reflectivity 
spectrum is redetermined, and found to differ substantially from 
earlier reports. Results are discussed in terms of the Dow-Redfield 
model of exponential absorption edges, the effects of spin-orbit and 
crystal-field splittings, and effects arising from the equilibrium distri- 
bution of bond lengths peculiar to this material. It is concluded that 
the optical properties of ZnsP2 thin films are suitable for use in 
photovoltaic cells, provided antireflection coatings are employed. 


1530 Simultaneous fermion and boson spin dynamics in a one- 
dimensional antiferromagnet. Azevedo, L.J.; Narath, A.; Richards, 
P.M.; Soos, Z.G. (Sandia Laboratories, Albuquerque, New Mexico 
87185). Phys. Rev. Lett.; 43: No. 12, 875-878(17 Sep 1979). 

The proton NMR spin-lattice relaxation time T; has been 
measured in the spin-1/2 one-dimensional antiferromagnet (1DAF) 
a-bis (N-methylsalicylamidinato) -copper (II) (CuNSal) at low tem- 
peratures and high fields. T; is dominated by electron spin fluctu- 
ations of the 1DAF, and we show that these fluctuations are de- 
scribed by Fermi-Dirac statistics for the one-magnon contribution to 
Ti but that the two-magnon part is given by Bose-Einstein statistics. 


1531 Non-ohmic electrical conduction > 1 highly one-dimen- 
sional semiconductor ethyltriphenylarsonium 
tetracy dimeth Lenahan, P.M.; houliah T.J. (Materials 
Research Vasa and Metallurgy and Mining Engineering De- 
partment, University of Illinois at Urbana-Champaign, Urbana, IIli- 
nois 61801). Phys. Rev. Lett; 43: No. 12, 879-882(17 Sep 1979). 

We have observed deviations from Ohm’s law in single crys- 
tals of methyltriphenylarsonium _ tetracyanoquinodimethane: 
MephisAs(TCNQ)2. We propose a model based upon tunneling of 
electrons through barriers in the conducting strands. Electrical con- 
ductivity and electron and nuclear magnetic resonance are used to 
accomplish a successful quantitative test of the model. 


1532 Effects of monolayer-substrate dynamical coupling. Argon 
on graphite. Novaco, A.D.; McTague, J.P. (Lafayette College, 
Easton, Pennsylvania 18042). Phys. Rev., B: Condens. Matter; 20: No. 
6, 2469-2474(15 Sep 1979). 

The dynamical coupling between a solid monolayer film of 
argon and a substrate of graphite is examined for its effect upon the 
inelastic neutron scattering from the combined system. A simple 
model is used to describe the coupled system and the problem is 
reduced to a calculation of the vibrational modes of a slab of finite 
thickness. The results show that there is a significant amount of 
coupling between the film and the substrate, but that the usual 
geometry of the neutron scattering experiments for these systems is 
such that this coupling does not affect the scattering intensity 
significantly. The result of this calculation is used to justify the 
background subtraction procedure which is used to determine the 
dynamical response of the adsorbed film. The importance of the 
dynamical coupling of the film and the substrate to other aspects of 
monolayer physics is discussed briefly. 


1533 Light scattering from ordered and disordered 

cesium graphite. Caswell, N.; Solin, S.A. (The Department of Phys- 
ics and The James Franck Institute, The University of Chicago, 
Chicago, Illinois 60637). Phys. Rev., B: Condens. Matter; 20: No. 6, 
2551-2554(15 Sep 1979). 

The Raman spectra of CsCs are studied at temperatures 
spanning the Cs melting transition at 608 K. The spectral features 
and their temperature dependence are incompatible with the zone- 
folding model of the lattice vibrations. From an analysis of the 
scattered-photon frequency dependence of the Stokes—anti-Stokes 
ratio and the temperature dependence of the Stokes intensity it is 
shown that for #<600 cm™' the spectral continuum characteristic of 
CsCs arises from single phonon excitations and is not electronic in 
origin. 

1534 Magnetic field effects on (TTF)CuS,C,(CF;),, a spin- 
Peierls system. Bray, J.W.; Interrante, L.V.; Jacobs, I.S.; Bloch, D.; 
Moncton, D.E.; Shirane, G.; Bonner, J.C. (General Electric Corpo- 
rate Research and Development, Schenectady, New York 12301). 
Phys. Rev., B: Condens. Matter; 20: No. 5, 2067-2072(1 Sep 1979). 

We present neutron scattering data in magnetic fields up to 80 
kG and magnetization data up to 150 kG for the spin-Peierls systems 
(TTF)CuS,C,(CFs3),. The spin-Peierls transition temperature is de- 
pressed by the field, in reasonable agreement with mean-field theory, 
and the nonmagnetic spin-Peierls phase disappears above ~ 125 kG. 
We discuss details of the observed behavior in the light of existing 
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pce We show that the behavior is different from that of a quasi- 
me-dimensional magnetic system which orders 
catiesimaguaiediy, because of the contrasting role of fluctuations. 


1535 5s-5p elements beyond tin: (Sb, Te, I, Xe). Chapter 9b. 
Ruby, S.L.; Shenoy, G.K. (Argonne National Lab., IL (USA)). pp 
617-659 of "Moessbauer isomer shifts. Shenoy, G. K. (Argonne Na- 
tional Lab., IL (USA)); Wagner, F.E. (Technische Univ. Muenchen 
(Germany, F.R.)) (eds.). Amsterdam, Netherlands; North-Holland 
(1978). 

With the application of Moessbauer spectroscopy to chemical 
problems our understanding of To and electronic structure has 
been considerably enhanced; this ularly so with the 5s-Sp 
systems. The sequence of p Boca n through Xe each possess a 
convenient Moessbauer resonance level; and their nuclear properties 
(such as the nuclear charge radius change on excitation and the 
nuclear moments) are sufficiently sensitive so that hyperfine mea- 
surements give information on the electronic structure of systems 
investigated. The present chapter is devoted to a systematic discus- 
sion of isomer shifts for Sb, Te, I, and Xe systems. 


CORROSION, EROSION, AND DEGRADATION 
REFER ALSO TO CITATION(S) 101 


RADIATION EFFECTS 
REFER ALSO TO CITATION(S) 243, 244 


1536 (CONF-790420—, pp 310-314) Radiation damage studies 
on synthetic NaCl and natural rock salt for waste 
applications. Klaffky, R.W. (Brookhaven National Lab., Upton, NY); 
Swyler, K.J.; Levy, P.W. May 1979. 

From International symposium on ceramics in nuclear waste 
management; Cincinnati, OH, USA (30 Apr 1979). 

Radiation damage studies are being made on synthetic NaCl 
and natural rock salt crystals from various localities, including 
potential repository sites. Measurements are being made with equip- 
ment for recording the radiation-induced F-center and colloid parti- 
cle absorption bands during irradiation with 1.5 MeV electrons at 
various temperatures. A technique has been developed to resolve the 
overlapping F-center and colloid bands. The resulting spectra and 
curves of absorption verus dose provide information on colloid 
particle size and concentration and activation energies for processes 
occurring during colloid formation; additional data suggest that both 
strain and radiation-induced dislocations contribute to the colloid 
formation process. 5 figures, 1 table. 


CHEMISTRY 


ANALYTICAL AND SEPARATIONS CHEMISTRY 
REFER ALSO TO CITATION(S) 193, 314 


1537 (CONF-791059—1) Extraction and recovery of polycyclic 
aromatic from highly sorptive matrices such as fly ash. 
Griest, W.H.; Caton, J.E.; Guerin, M.R.; Yeatts, L.B. Jr.; Higgins, 
C.E. — Ridge National Lab., TN (USA)). 1979. Contract W-740S- 
. NTIS, PC ‘A02/MF raged 
. international symposium 

hydrocarbons; Columbus, OH, USA (2 Oct “979). 

The highly sorptive nature of some potentially environmen- 
tally significant materials such as fly ash may seriously hinder 
quantitative extraction of their sorbed organic content. Radiolabeled 
tracers offer a convenient means of probing the sorptive nature of 
such matrices and of obtaining the corrections for extraction and 
handling recoveries which are necessary to quantitative analysis. 


polynuclear aromatic 


ACTIVATION AND NUCLEAR REACTION PROCEDURES 
REFER ALSO TO CITATION(S) 23, 1543 


1538 (DP-MS—79-35) High-capacity neutron activation analy- 
sis facility. Hochel, R.C. (Du Pont de Nemours (E.1.) and Co., 
Aiken, SC (USA). Savannah River Lab.). 1979. Contract EY-76-C- 
09-0001. 8p. (CONF-791049—1). Dep. NTIS, PC A02/MF AOI. 

From 23. conference on analytical chemistry in energy tech- 
nology; Gatlinburg, TN, USA (9 Oct 1979). 

A high-capacity neutron activation analysis facility, the Reac- 
tor Activation Facility, was designed and built and has been in 
operation for about a year at one of the Savannah River Plant's 
production reactors. The facility determines uranium and about 19 
other trace elements in hydrogeochemical samples collected in the 
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National Uranium Resource Evaluation program. The facility has a 
demonstrated average analysis rate of over 10, samples per 
month, and a peak rate of over 16,000 samples per month. Uranium 
is determined by cyclic activation and delayed neutron counting of 
the U-235 fission products; other elements are determined from 
gamma-ray spectra recorded in subsequent irradiation, decay, and 
counting steps. The method relies on the absolute activation tech- 
nique and is highly automated for round-the-clock unattended oper- 
ation. 


1539 (LA—8028-MS) Literature survey of chemical analysis by 
thermal neutron induced capture gamma ray spectrometry. Gladney, 
E.S. (Los Alamos Scientific Lab., NM (USA)). Sep 1979. Contract 
W-7405-ENG-36. 21p. Dep. NTIS, PC A02/MF AOl1. 

A brief discussion of the principles and techniques of chemi- 
cal analysis by neutron capture gamma radiation is presented, and 
the widely scattered literature is collected into a single table ar- 
ranged by element measured. 


CHEMICAL PROCEDURES 
REFER ALSO TO CITATION(S) 65 


1540 (UCRL—83447) Automatic ion-exchange chromatography 
in corrosive solvent systems. Hosmer, D.W.; Gazlay, A.L. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). 5 Oct 1979. 
Contract W-7405-ENG-48. 10p. (CONF-791049—10). Dep. NTIS, 
PC A02/MF AOl1. 

From 23. conference on analytical chemistry in energy tech- 
nology; Gatlinburg, TN, USA (9 Oct 1979). 

An automated system for the performance of ion-exchange 
chromatography with corrosive solvents has been built. It is LSI-II 
microcomputer controlled and is capable of selecting six sample/ 
solvents and collecting six separate fractions. Preliminary results on 
the separation of plutonium from 8M HNOs solutions indicate that 
the system can achieve chemical yields, analytical accuracy, and 
precision fully comparable to manual column operation at a consid- 
erable savings of operator time. 


RADIOMETRIC AND RADIOCHEMICAL PROCEDURES 
REFER ALSO TO CITATION(S) 315 


1541 (AGNS—35900-CONF-39) On-line monitoring of low- 
level plutonium concentrations. Hofstetter, K.J.; Huff, G.A.; Reba- 
gay, T.V. (Allied-General Nuclear Services, Barnwell, SC (USA)). 
Oct 1979. Contract ET-78-C-09-1040. 14p. (CONF-791049—12). 
Dep. NTIS, PC A02/MF AOl1. 

From 23. conference on analytical chemistry in energy tech- 
nology; Gatlinburg, TN, USA (9 Oct 1979). 

An on-line monitor has been developed to assay plutonium in 
nitric acid solutions. The performance of the monitor has been 
assessed by a laboratory experimentation program using solutions 
with plutonium concentrations from 0.1 to 10 g/l. These conditions 
are typical of the plutonium solutions in an input stream to a 
plutonium-purification cycle in a reprocessing plant following urani- 
um/plutonium partitioning. The monitoring system can be fully 
automated and shows great promise for detecting and quantifying 
plutonium in situ, thus minimizing the reliance on traditional sam- 
pling and laboratory-analysis techniques. The total concentration 
and isotopic abundance of plutonium are determined by measuring 
the absolute intensities of the low-energy gamma rays characteristics 
of **Pu, 7*°Pu, and *°Pu nuclides by direct gamma-ray spectros- 
copy and computer analysis of the spectral data. The addition of a 
monitoring system of this type to the input stream of a plutonium- 
purification cycle along with other suitable monitors on the waste 
streams and on the product stream provides the basis for a near real- 
time materials contro! and inventory system. Results of the labora- 
tory-evaluation program employing plutonium in solutions with iso- 
topic compositions typical of those involved in processing light 
water reactor fuels are presented. The detailed design of a monitor- 
ing cell and detection system is given. The precision and accuracy of 
the results relative to those measured by mass spectrometry and 
controlled potential coulometry are also summarized. 


1542 (CONF-791103—35) Rugged, remotely maintainable pi- 
petter using microprocessor control. Dykes, F.W.; Shurtliff, R.M.; 
Henscheid, J.P.; Baldwin, J.M. (Exxon Nuclear Idaho Co., Inc., 
Idaho Falls (USA); Idaho National Engineering Lab., Idaho Falls 
(USA)). 1979. Contract AC07-79ID01675. 15p. Dep. NTIS, PC 
A02/MF AOl1. 

From American Nuclear Society meeting; San Francisco, 
CA, USA (12 Nov 1979). 

At the Idaho Chemical Processing Plant (ICPP), the chemical 
analysis of future nuclear fuel reprocessing solutions will require 
improved analytical apparatus. Remote pipetters are crucial compo- 
nents in the analysis procedures. Major improvements required for a 
new pipetter were: greater accuracy for better accounting of fissile 
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material, greater corrosion resistance to handle new fuel reprocess- 
ing schemes, and drastic reduction in contact maintenance to reduce 
personnel radiation exposure to as low as reasonably achievable. The 
20-year old Model B pipetter was used as the basis for an improved 
design. The existing pipetters are positive displacement, servo-con- 
trolled units developed from Oak Ridge National Laboratory 
(ORNL) designs created at the time the ICPP was built. The new 
pipetter is identified as the Model C. 


1543 (COO—3126-39) Nuclear and radiochemical techniques in 
chemical analysis. Progress report, August 1, 1978-July 31, 1979. 
Finston, H.L.; Williams, E.T. (Brooklyn Coll., NY (USA). Dept. of 
Chemistry). Jul 1979. Contract EY-76-S-02-3122. 50p. Dep. NTIS, 
PC A03/MF AOl1. 

Studies of homogeneous liquid-liquid extraction have been 
extended to include (1) a detailed determination of the phase diagram 
of the system propylene carbonate-water, (2) the extraction of a 
large variety of both monodentate and bidentate iron complexes, (3) 
the solvent extraction characteristics of analogues of propylene 
carbonate, (4) the behavior under pressure of the propylene carbon- 
ate water system, and (5) the extraction behavior of alkaline earth - 
TTA chelates. One consequence of these studies was the observation 
that the addition of ethanol to propylene carbonate-water or to 
isobutylene carbonate-water yields a single homogeneous phase. 
Subsequent evaporation of the ethanol restores the two immiscible 
phases. Past neutron activation analysis has been attempted for the 
heavy elements Pb, Bi, Tl at the Brookhaven HFBR (in- or near- 
core position) and at the Brookhaven CLIF facility. The latter 
appears more ——— and we have initiated a collaborative pro- 
gram to use the CLIF facility. A milking system which can provide 
ca. 16 wCi of carrier-free 7!*Pb was developed for use in an isotope 
dilution technique for lead. Collaboration with laboratories already 
determining trace lead by flameless Atomic Absorption or by con 
centration by electrodeposition into a hanging drop followed by 
Anodic stripping will be proposed. The Proton X-Ray Emissio1 
system has undergone marked improvement with the acquisition of : 
new high resolution Si(Li) detector and a new multi-channel analyz 
er system. Various techniques have been explored to dissolve anc 
prepare samples for PIXE analysis and also for verification by 
Atomic Absorption analysis. 


1544 (DP-MS—79-50) Pneumatic system for transferring radio 
active samples. Carpenter, J.A. (Du Pont de Nemours (E.I.) and Co. 
Aiken, SC (USA). Savannah River Lab.). 1979. Contract EY-76-C 
09-0001. 17p. (CONF-791103—32). Dep. NTIS, PC A02/MF A0O1 

From American Nuclear Society meeting; San Francisco 
CA, USA (12 Nov 1979). 

A pneumatic sample transfer system has been installed at th: 
Savannah River Laboratory. Radioactive liquid samples are trans 
ferred from inside a shielded research cell to a shielded analytica 
chemistry cell 125 meters away. Samples are drawn into 4-mL glas 
vials which are sealed in polyethylene capsules. The capsules ar 
propelled by compressed air at high speed through a 1-inch polyeth 
ylene tube. Equipment is provided for sealing and opening thi 
polyethylene transfer capsules. The system has operated for 1: 
months, and 500 samples have been transferred successfully. 


1545 (DP-MS—79-59) Development of chemical isolation and 
concentration techniques for Tc-99 analysis by resin-bead mass spec- 
trometry. Anderson, T.J. (Du Pont de Nemours (E.I.) and Co., 
Aiken, SC (USA). Savannah River Lab.). 1979. Contract EY-76-C- 
09-0001. 12p. (CONF-791049—9). Dep. NTIS, PC A02/MF AO1. 

From 23. conference on analytical chemistry in energy tech- 
nology; Gatlinburg, TN, USA (9 Oct 1979). 

A novel, highly sensitive, isotope-dilution analytical tech- 
nique for the determination of technetium-99 has been developed 
around single ion-exchange bead mass spectrometry. Mass spectrom- 
etry is much more sensitive than direct counting for the low-energy, 
low-specific activity, Tc-99 isotope. Further, the point source pro- 
vided by a single ion-exchange bead leads to a greater signal-to-noise 
ratio in the mass spectrometric measurement than does conventional 
application of a solution to the source filament. Recent results 
indicate a sensitivity greater than 0.1 picogram. Isolation of techne- 
tium from the samples occurs after addition of Tc-97 as a yield 
tracer. A combination of ion-exchange chromatography and ion- 
association solvent extraction provides decontamination from the 
potential interferences, Mo-97 and Ru-99. Subsequently, the techne- 
tium is loaded onto a pair of anion-exchange beads (diameter ~ 0.3 
mm). The noncritical isolation and bead-loading scheme typically 
concentrates the technetium in the sample by a factor of about a 
million with overall recoveries exceeding 50%. A variety of envi- 
ronmental samples from the Savannah River Plant (SRP) has been 
analyzed by this method. 


1546 (DPSPU—79-30-13) Applications of gamma spectrometr- 
in the Laboratories Department at the Savannah River Plant. Denarc 
C.D. (Du Pont de Nemours (E.I.) and Co., Aiken, SC (USA) 
Savannah River Plant). Sep 1979. Contract EY-76-C-09-0001. lip 
(CONF-791049—6). Dep. NTIS, PC A02/MF AO1. 
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From 23. conference on analytical chemistry in energy tech- 
nology; Gatlinburg, TN, USA (9 Oct 1979). 

Gamma spectrometry provides important data for environ- 
mental control, reactor operation, and the chemical separation proc- 
esses at the Savannah River Plant (SRP). Much of these data are 
provided by the Laboratories Department from samples submitted 
by production departments. Routine samples are analyzed using 
Ge(Li) detectors with automatic data reduction by computers. Sam- 
ples requiring special handling are analyzed using a variety of 
detectors, including low-energy germanium detectors for the isoto- 
pic analysis of plutonium and a Ge(Li) detector for monitoring 
plutonium content in waste before it leaves the laboratory. A wide 
range Gamma-X detector is under evaluation for use with many of 
the special samples. This paper describes some of the gamma spec- 
trometry systems used in the laboratory. A variety of high resolution 
gamma detectors and how they are selected for specific applications 
will be discussed. Calibration techniques using National Bureau of 
Standards (NBS) mixed radionuclide standards are also discussed. 


1547 (GAT-T—2953) Determination of technetium-99 by liquid 
scintillation counting. Walker, C.R.; Short, B.W.; Spring, H.S. (Goo- 
dyear Atomic Corp., Piketon, OH (USA)). 5 Oct 1979. Contract EY- 
76-C-05-0001. 12p. (CONF-791049—4). Dep. NTIS, PC A02/MF 
AOl. 

From 23. conference on analytical chemistry in energy tech- 
nology; Gatlinburg, TN, USA (9 Oct 1979). 

A rapid and reliable method for analyzing technetium-99 in a 
wide variety of environmental samples, including waters, soils, 
stream sediments, and vegetations, has been developed. The proce- 
dure entails oxidizing the technitium to the heptavalent state and 
dissolving it in 6 N sulfuric acid. From that medium the technetium 
is quantitatively and selectively extracted into tributyl phosphate. A 
portion of the extract is then added to a scintillation cocktail, and 
technetium-99 activity is measured by liquid scintillation counting. 
Since a relatively large sample can be handled, the method can 
detest as little as 0.016 pCI ®Tc/ml water, 0.1 pCi *Tc/g soil or 
sediment, and 0.2 pCi **Tc/g vegetation. The procedure has also 
been adapted to analyzing urine samples, in which technetium activi- 
ty as low as 0.12 pCi/ml can be detected. 


1548 (GAT-T—2954) Radiochemical procedure specific for the 
determination of protactinium-231. Walker, C.R.; Short, B.W. (Goo- 
dyear Atomic Corp., Piketon, OH (USA)). 5 Oct 1979. Contract EY- 
76-C-05-0001. lip. (CONF-791049—5). Dep. NTIS, PC A02/MF 
AOl. 

From 23. conference on analytical chemistry in energy tech- 
nology; Gatlinburg, TN, USA (9 Oct 1979). 

Protactinium-231, a daughter product of uranium-235, can be 
present at the Portsmouth Gaseous Diffusion Plant in detectable 
amounts in such sources as uranium oxide fluorination filter ash and 
UF, cylinder residues. Since its detection is important for health 
physics considerations, a method for its analysis was required. To 
improve on lengthy existing procedures, a simple procedure specific 
for protactinium-231 was developed: Protactinium is first extracted 
from a sulfate-chloride medium into amy] acetate. It is then back- 
extracted into a chloride-fluoride medium, complexed with cupfer- 
ron, and re-extracted into amyl acetate. A portion of the amyl 
acetate is evaporated on a planchet, and protactinium-231, the only 
alpha-emitting nuclide carried through the process, is determined by 
alpha activity measurement on a proportional counter. 


1549 (RHO-SA—114) Evaluation of the mound facility calori- 
meter equilibrium prediction program. Hamilton, R.A. (Rockwell 
International Corp., Richland, WA (USA). Rockwell Hanford Oper- 
ations). Jul 1979. Contract EY-77-C-06-1030. 44p. (CONF-791117— 
1). Dep. NTIS, PC A03/MF AOl1. 

From ANS topical conference; Kiawah Island, SC, USA (26 
Nov 1979). 

A mathematical algorithm was developed that predicts the 
final output value of a calorimeter in advance of the actual equilibri- 
um. Rockwell Hanford Operations (Rockwell) Nondestructive 
Assay Group was asked to evaluate the prediction program during 
measurement of items from Rockwell's inventory in the present 
calorimeter system and to provide suggestions for modification of 
the operating technique. A total of 90 items were involved in the 
evaluation program, of which 42 reached equilibrium prior to termi- 
nation of data collection. Statistical analysis of the data by the 
Rockwell Statistical Sciences Unit showed that the average differ- 
ence between predicted and observed equilibrium values was 5.01 
wv or 0.07%, with an average time-saving factor of 1.74. The 
system was unable to make a prediction for four times. The overall 
performance of the system indicated great utility for increasing 
calorimeter throughput with minimal capital equipment expendi- 
tures. 6 figures, 1 table. 


1550 (UCRL—83327) On-line monitoring for metals in the 
sewer, and at points upsteam, using x-ray fluorescence analysis. Cate, 
J.L. Jr. (California Univ., Livermore (USA). Lawrence Livermore 
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Lab.). 17 Sep 1979. Contract W-7405-ENG-48. 19p. (CONF- 
790960—1). Dep. NTIS, PC A02/MF AOI. 

From Institute for interconnecting and packaging electronic 
circuits; San Francisco, CA, USA (25 Sep 1979). 

After a brief review of XRFA, a monitoring system is de- 
scribed which was developed to detect release concentrations in a 
LLL sanitary sewer that would cause upset in the local waste water 
teatment plant. A proportional counter and a '°°Cd source are used 
in the system. A breakdown of the instrument cost is given. Possible 
improvements, such as use of a Si(Li) detector and a pulse height 
analyzer, are discussed. The minimum amount detectable should be 
about | to 4 ppM metal in 100 to 1000s. (DLC) 


1551 Method of analysis of asbestiform minerals by thermolu- 
minescence. Fisher, G.L.; Bradley, E.W. (to Dept. of Energy). US 
Patent Application 957,617. 3 Nov 1978. 1 Ip. 

A method for the qualitative and quantitative analysis of 
asbestiform minerals includes the steps of subjecting a sample to be 
analyzed to thermoluminescent analysis, annealing the sample, sub- 
jecting the sample to ionizing radiation, and subjecting the sample to 
a second thermoluminescent analysis. Glow curves are derived from 
the two thermoluminescent analyses and their shapes then compared 
to established glow curves of know asbestiform minerals to identify 
the type of asbestiform in the sample. Also, during at least one of the 
analyses, the thermoluminescent response for each sample is integrat- 
ed during a linear heating period of the analysis in order to derive 
the total thermoluminescence per milligram of sample. This total is a 
measure of the quantity of asbestiform in the sample and may also be 
used to identify the source of the sample. 


1552 New method for particle x-ray micro-analysis based on 

to background measurements. Statham, P.J.; Pawley, J.B. (Univ. 
of California, Berkeley). pp 469-478 of Scanning electron micros- 
copy/1978. Vol. I. Hoffman Estates, IL; Scanning Electron Micros- 
copy, Inc. (1978). 

If 0.1 ym to 10 pm particles suspended on a thin film are 
exicted by a 20 kV electron beam, then the characteristic x-rays and 
the majority of continuum x-rays emanate from the particle alone. 
To the extent that characteristic and continuum x-rays are produced 
in the same region of the sample they are subject to the same 
absorption and backscatter corrections. This suggests that the ratio 
of these two quantities should be an indicator of percent concentra- 
tions which is fairly independent of particle size or geometry or of 
the entry point of the electron beam. The technique should be even 
less sensitive to geometry and shape if we compare the 
background (P/B) for one element with that of another element 
measured at the same time. With a 20 kV electron beam striking each 
particle either in a raster or on the near, middle or far side with 
respect to the detector, peak areas and P/B ratios were measured for 
a number of different sized particles of NBS glass, K-961 and 
compared these with the values for the bulk sample. The variation 
with particle size and beam position of interelement P/B ratios is 
considerably less than that of interelement peak area ratios. Analysis 
time for 10 elements (Na, Mg, Al, Si, P, Ca, K, Ti, Mn, and Fe) in 
NBS-K961-glass spheres is less than 60 s, including printout. The 
raw P/B ratios now reproduced (with error estimates) are a repeat- 
able measure of the relative concentrations of the elements in the fly 
ash particles within about 10% relative. Background displayed after 
peak removal fits original spectrum well. 


1553 (RHO-SA—101) Experiments with a High Anticoinci- 
dence Ge (Li) Detector System. McLaughlin, C.P. (Rockwell Interna- 
tional Corp., Richland, WA (USA). Rockwell Hanford Operations). 
[nd]. Contract EY-77-C-06-1030. 6p. (CONF-790666—3). Dep. 
NTIS, PC A02/MF AO1. 

From 34. Northwest regional meeting of the American 
Chemical Society; Richland, WA, USA (13 Jun 1979). 

The High Anticoincidence Ge(Li) Detector System was im- 
plemented at Hanford to detect and analyze some low-level isotopes 
in the presence of a high gamma and bremsstrahlung background. 
Performance for *"I in background activity was compared with a 
Ge(Li) system without a Nal(T1) shield. 


SPECTRAL PROCEDURES 
REFER ALSO TO CITATION(S) 21, 65, 194, 2021 


1554 (ORNL/TM—7002) New fortran computer programs to 
acquire and process isotopic mass data. Smith, D.H. 
(Oak Ridge National Lab., TN (USA)). Sep 1979. Contract W-7405- 
ENG-26. 88p. Dep. NTIS, PC A0S/MF AO1. 

This report describes in some detail the operation of newly 
written programs that acquire and process isotopic mass spectrome- 
tric data. Both functional and overall design aspects are addressed. 
The three basic program units - file manipulation, data acquisition, 
and data processing - are discussed in turn. Step-by-step instructions 
are included where appropriate, and each subsection is described in 
enough detail to give a clear picture of its function. Organization of 
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the file structure, which is central to the entire concept, is extensive- 
ly discussed with the help of numerous tables. Appendices contain 
flow charts and definitions of variables to help a programmer 
unfamiliar with the programs to alter them with a minimum of lost 
time. 12 figures, 17 tables. 


1555 Ion implantation standards as a spark source mass spectro- 
metric surface analysis calibration technique: the analysis of B in 
irradiated Zircaloy-2. Christie, W.H.; Carter, J.A.; Eby, R.E.; 
Landau, L. (Oak Ridge National Lab., TN). Contract W-7405-ENG- 
26. Anal. Lett.; 12: No. A10, 1123-1135(1979). 

Ion implantation standards were used to calibrate a spark 
source mass spectrometer (SSMS) near surface region analytical 
method. Standards were prepared by ion implanting '’B* at 100 keV 
into Zircaloy-2 at doses in the 3 x 10° to 3 x 10'* "B atoms/cm? 
range. The analytical method was predicated on the idea that both 
standards and samples could be sparked in a SSMS under essentially 
identical and reproducible conditions. Calibration plots gave linear 
log-log results for plots of ''B*/'?*Sn* versus B concentration in the 
standards. Calibration plots were determined on the basis of 5 to 6 
replicate determinations for 3 different implant standard concentra- 
tion levels. A series of irradiated Zircaloy-2 cladding samples were 
analyzed and shown to contain not more than 0.06 g/cm? total B in 
the near surface region. 


SEPARATION PROCEDURES 
REFER ALSO TO CITATION(S) 1543 


1556 (UCRL—82798) Radiochemical separation of neptunium 
and plutonium from leaching of reactor waste glass in brine solutions. 
Rego, J. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 3 Oct 1979. Contract W-7405-ENG-48. 6p. (CONF-791049— 
3). Dep. NTIS, PC A02/MF AO1. 

From 23. conference on analytical chemistry in energy tech- 
nology; Gatlinburg, TN, USA (9 Oct 1979). 

The work described in this paper is part of a leaching study 
being conducted for the Battelle Pacific Northwest Laboratory's 
Waste Isolation Safety Assessment Program. Simulated high-level 
reactor waste glass was leached with three solutions, one of which 
was a saturated-salt brine. Because chemical separation of Np and Pu 
using organic extraction or anionic exchange is not effective for the 
brine samples, a procedure has been developed to first separate 
neptunium and plutonium from high concentrations of brine before 
proceeding with an extraction of neptunium from plutonium. Sam- 
ples were equilibrated with tracers, Np and Pu were co-precipitated 
with La(OH)s, and interfering ions were removed by washing the 
hydroxide precipitate with water. Pu and Np were separated by 
reducing Pu to Pu* and_ extracting the Np* into 
thenoyltrifluoroacetone; control of oxidation states and contaminant 
concentration is critical. 


1557 Use of oil-water emulsions in a hydrothermal process. 
Hollingsworth, C.A. (to Borden, Inc.). US Patent 4,151,259. 24 Apr 
1979. Filed date 27 Mar 1978. 14p. 

This invention relates to hydrothermal processes, such as 
defluorination of phosphate rock, wherein the novel feature resides 
in the use of an emulsion of water and fuel oil. 


INORGANIC AND PHYSICAL CHEMISTRY 


CHEMICAL AND PHYSICOCHEMICAL PROPERTIES 


REFER ALSO TO CITATION(S) 102, 106, 107, 108, 1438, 1478, 
1489, 1583, 1589, 1591 


bg (ANL—79-22, pp 141-166) Basic energy science. Jun 


{n Chemical Engineering Division research highlights, 1978. 

Research progress is reported on catalytic CO hydrogenation, 
thermodynamics of metal and salt systems, thermochemistry, envi- 
ronmental chemistry, physical properties of associating gases and salt 
vapors, and electrochemistry. 


1559 (BNL—26758) Modeling study of the reaction of O(°P) 
with H2CO. Tanzawa, T.; Klemm, R.B. (Brookhaven National Lab., 
Upton, NY (USA)). 1979. Contract EY-76-C-02-0016. 23p. (CONF- 
790917—12). Dep. NTIS, PC A02/MF AOI. 

From American Chemical Society national meeting; Wash- 
ington, DC, USA (10 Sep 1979). 

The reaction mechanism developed in this modeling study 
can explain the O-atom decay and the H2CO decay for the O(*P) + 
H.CO reaction in a discharge flow system at ambient temperature 
over a wide range of experimental conditions, from [H:COp >> 
[O]o to [H2CO}o < < [O]p. It was found that the direct measurement 
of the absolute rate constant of reaction k/sub 1a/ using the DF-RF 
technique (H2CO excess case) can be accomplished but only in the 
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presence of a large excess of O2 with [O2]Jo/[O]o ratios greater than 
about 1500. Also, the O-atom excess case (DF-MS experiment) was 
shown to yield unperturbed results for the condition [O]o/[H2CO]o 
2 15. Finally, the optimization of parameters was useful in showing 
that the branching ratio, k/sub 3a//k/sub 3b/, reported by Westen- 
berg and deHass and the value for ks(k/sub 3a/ + k/sub 3b/) 
reported by Bayes and co-workers were consistent with the model- 
ing results. 


1560 (CONF-790925—2) Equation for the ion product of water; 
0-1000°C, 1-10,000 bars. Marshall, W.L.; Franck, E.U. (Oak Ridge 
National Lab., TN (USA); Karlsruhe Univ. (TH) (Germany, F.R.). 
Inst. fuer Physikalische Chemie und Elektrochemie). 1979. Contract 
W-7405-ENG-26. 7p. Dep. NTIS, PC A02/MF AO1. 

From 9. international conference on the properties of steam; 
Munich, F.R. Germany (10 Sep 1979). 

An equation for the ion product of water (K/sub w/) is 
presented for use from 1 to 1000°C and 1 to 10,000 bars pressure. 
The equation is believed to describe within +-0.01 units of log K/ 
sub w/ many of the measurements at saturation vapor pressure up to 
200°C, and perhaps within +-0.02 units up to the critical tempera- 
ture (374°C). It also describes within the experimental uncertainty 
several sets of measurements at very high pressures at low and high 
temperatures, and should provide values within +-0.05 to 0.30 units 
in the above ranges of high temperature and pressure. 


1561 (COO—1713-82) Disproportionation of trimethylsilyl 
radicals to a silaolefin in the liquid phase. Cornett, B.J.; Choo, K.Y.; 
Gaspar, P.P. (Washington Univ., St. Louis, MO (USA). Dept. of 
Chemistry). 1979. Contract EY-76-S-02-1713. 7p. Dep. NTIS, PC 
A02/MF AOl 

Trimethylsilyl radicals in the liquid phase undergo dispropor- 
tionation as well as recombination, in ratio 1:5. The CH2=SiMe2 
formed by disproportionation is trapped by alcohols. 


1562 (COO—2326-36) Lines in the spectrum of 7LiH (5177 to 
8643 A). Orth, F.B.; Stwalley, W.C. (Iowa Univ., lowa City (USA). 
Dept. of Chemistry). 1979. Contract EY-76-S-02-2326. 37p. Dep. 
NTIS, PC A03/MF AO1. 

The emission spectra of the A 'S* - X '* bands of 7LiH 
were photographed in the 5177 A to 8643 A region in the fourth, 
fifth, and sixth order of a 3.4 meter Ebert Spectrograph with 
reciprocal dispersions of 2.2, 1.7, and 1.4 A/mm. The measured lines 
in the spectra of 7LiH in the region 5177 to 8643 A are given. 
Similar spectra for the region 4728 to 5298 A are given in the 
companion report (COO-2326-19). In the small region of overlap 
(5177 to 5298 A), the line positions are in good agreement, but these 
are felt to be the more accurate. 


1563 (COO—4321-2) Study of intermolecular interactions of 
ozone. progress report, 12/1/78-7/15/79. Muenter, J.S. 
(Rochester Univ., NY (USA). Dept. of Chemistry). 1979. Contract 
EE-77-S-02-4321. 5p. Dep. NTIS, PC A02/MF AOl1. 

Radio frequency and microwave spectroscopy has been per- 
formed on the argon.ozone and argon.sulfur dioxide van der Waals 
molecules. The Ar.O3 project has been completed, with structural 
and potential function details presented in the form of a preprint. 
Experimental work on Ar.SO: is finished, and analysis is in progress. 
Details of the results for Ar.SO2 will be comparable to those for 
Ar.Os. Preliminary work has begun to generate and study sulfur 
dioxide dimer and the water-sulfur dioxide hydrogen bonded com- 
plex. Relatively intense molecular beams of both these species have 
been made. Preliminary spectroscopic searches indicate precise spec- 
troscopy should be possible on (SO2)2 and H2O.SO2. 


1564 (COO—4929-4) Use of precalciners to remove alkali from 
raw material in the cement industry. Quarterly technical progress 
report, May-June 1979. Gartner, E.M. (Portland Cement Associ- 
ation, Skokie, IL (USA). Construction Technology Labs.). Aug 
1979. Contract EM-78-C-02-4929. 16p. Dep. NTIS, PC A02/MF 
AOl. 

Tests were made to determine the best method for volatilizing 
the alkalis in high-alkali clays, feldspars, and similar argillaceous 
materials. MgCle was more effective in removing alkalis from feld- 
spars than from the other minerals. Reducing conditions (graphite + 
CaCOs;/CaCl) increased alkali volatility slightly exept in the case of 
illite. Water vapor had a negative effect. FeCls.6H2O is not a very 
effective additive. Alkalis can be removed rapidly by heating to 
1450°C. (DLC) 


1565 (ORNL—5485, pp 48-68) Chemistry of transuranium ele- 
ments and compounds, Feb 1979. 

In Chemistry Division annual progress report for period 
ending August 31, 1978. 

Half-wave potentials show no evidence for the existence of 
Md(I) in aqueous solution. Microchemical studies of anhydrous 
transplutonium halides used absorption spectroscopy and x-ray dif- 
fraction. Five transplutonium elements were prepared. Superconduc- 
tivity was observed and characterzed in Am metal. The heats of 
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vaporization of 7**Am and **°Cf were determined to be 60 and 46.9 
kcal/mol, respectively. The solution heat of Cm metal in 1 N Hel at 
298°K is 606.4 +- 1.8 kJ/mol. Some chalcogenides and pnictides of 
Cm, Bk, and Cf were prepared, and the crystal structure of Am Te/ 
sub 2-x/ was refined. Behavior of 7** Am and several tellurides under 
high pressure was studied. Structure of a ——_ of Sm was studied; 
its formula is [Sm(No3)(CisHssN2Oc¢)][Sm(NOs)s].H2O. X-ray flu- 
orescence cross sections are given as function of atomic number, for 
the 59.6 keV photon from 74'Am. A sensitive micromagnetic sus- 
ceptometer was constructed and calibrated for actinides. A 
spectroelectrochemical study (absorption spectra recorded at various 
applied potentials) was made of U and Eu in aqueous solution. Two 
studies were carried out in connection with nuclear waste isolation: 
adsorption of rare earths, actinides, and alkali metals on clay miner- 
als and radiation damage to kaolin and attapulgite from *°Es. A new 
method is being developed for U exploration. 13 figures, 5 tables. 
(DLC) 


1566 Oxygen chemisorption on a stepped Ru (~001) crystal. 
Parrott, S.L.; Praline, G.; Koel, B.E.; White, J.M.; Taylor, T.N. 
(Department of Chemistry, University of Texas, Austin, Texas 
78712). J. Chem. Phys.; 71: No. 8, 3352-3354(15 Oct 1979). 

The 300 K chemisorption of oxygen on a stepped Ru (~001) 
single crystal [17(001) x (100)] gives 2 x 2 complete half-order, 1 x 2 
complete or incomplete half-order, and 1 x 1 integral-order LEED 
patterns depending on oxygen exposure and sample annealing. The 
corresponding relative AES oxygen signals are 0.25, 0.50, and 1.0, 
respectively. Under certain surface conditions, the presence of the 
steps is seen to break the threefold degenerate growth habit of 1 x 2 
domains. The 1 x 1 pattern forms at 300 K only after lengthy 
exposure at relatively high pressure (10~° Torr) and is stable to 600 
K. Prolonged exposure gives rise to relative AES oxygen signals 
greater than unity suggesting penetration into the subsurface region. 


1567 Kinetic study of the cerium(IV)-bromous acid reaction in 
acid sulfate solution. Implications for the Belousov-Zhabotinskii oscil- 
lating reaction. Sullivan, J.C.; Thompson, R.C. (Argonne National 
Lab., IL). Inorg. Chem.; 18: No. 9, 2375-2379%(Sep 1979). 

A kinetic study of the cerium(IV)-bromous acid reaction in 
acid sulfate solution using stopped-flow techniques is reported. The 
empirical rate expression is -d[Ce(IV)]/dt = k/sub HBrO./ 
[Ce(IV)][HBrO,]. The values of k/sub HBrO2/ are very sensitive to 
the distribution of cerium(IV) among various sulfato complexes; 
Ce(SO,)s*", the predominant species in 1.5 M H2SO,, appears to be 
unreactive relative to disproportionation of bromous acid. The impli- 
cations of this study for the Belousov-Zhabotinskii oscillating reac- 
tion are discussed. The results of a brief kinetic investigation of the 
cerium(IV)-chlorous acid reaction are summarized. 


1568 Crystal structure of rubidium fluoroxysulfate. Character- 
ization of the fluoroxysulfate anion. Gebert, E.; Appelman, E.H.; 
Reis, A.H. Jr. (Argonne National Lab., IL). Jnorg. Chem.; 18: No. 9, 
2465-2468(Sep 1979). 

The rubidium salt of the recently identified fluoroxysulfate 
anion, FOSO;~, has been characterized by single-crystal X-ray dif- 
fraction. RbFOSO; crystallizes in the centrosymmetric triclinic 
space group, Pl, with unit cell constants a = 5.503 (2) A, b = 5.623 
(1) A, c = 7.603 (3) A, a = 100.64 (2)° B = 106.72 (2)°, y = 93.22 
(2)°, and Z = 2. The X-ray data refine to an R/sub F/ = 0.067 for 
664 reflections with F? > oF* The fluoroxysulfate anion has 
distorted tetrahedral coordination with each central sulfur atom 
bound to four oxygens. The S-O bond distances are 1.435 (8), 1.426 
(8), 1.441 (7), and 1.652 (9) A. The O-F bond distance is 1.412 (10) A, 
and the S-O-F bond angle is 107.8 (6)°. Each Rb* cation is coordinat- 
ed to nine oxygen atoms and two fluorine atoms. 


1569 XPS study of the relative z-acceptor abilities of the nitro- 
syl and carbonyl ligands. Chen, H.W.; Jolly, W.L. (Univ. of Califor- 
nia, Berkeley). Inorg. Chem.; 18: No. 9, 2548-2551(Sep 1979). 

The core electron binding energies of Ni(CO),, Co(CO)sNO, 
Fe(CO)2(NO)z, Mn(NO)sCO, Cr(NO)s, Fe(CO)s, and Mn(CO),NO 
have been determined in order to compare the relative 7-acceptor 
abilities of the NO and the CO groups. The binding-energy trends 
are roughly consistent with the trends in the C-O and N-O stretching 
force constants. The data show that back-bonding to a CO group is 
affected by competitive back-bonding to NO groups bonded to the 
same metal atom. However back-bonding to an NO group is mainly 
determined by the nuclear charge on the metal atom and is inde- 
pendent of the number of CO groups, which compete relatively 
weakly for 7-electron density. 


1570 Characterization of tantalum pentachloride containing 
melts by Raman spectroscopy. Huglen, R.; Poulsen, F.W.; Maman- 
tov, G.; Begun, G.M. (Univ. of Tennessee, Knoxville). Jnorg. Chem.; 
18: No. 9, 2551-2555(Sep 1979). 

Raman spectroscopy has been used to obtain information on 
various TaCl; containing melts. In molten TaCls, studied between 
220 and 350°C, a gradual dissociation of molecular TasClio(D/sub 
2h/) to monomeric TaCls(D/sub 3h/) "rears to take place. Evi- 
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dence for a stable octahedral TaCle~ ion in molten KTaClg at 420°C 
is presented. The binary TaCl;-AlCl; system at approx. 200°C 
contains noninteracting TazClio and AleCls molecules. The complex- 
es formed when TaCl; is dissolved in AlCl;-NaCl and AICl- KCI 
melts depend on acidity and temperature: TaCle (O/sub h/) is 
present only in basic to slightly acidic melts; TaCl;(D/sub 3h/) is 
mainly stable in neutral and acidic melts at high temperature; TazChio 
is found only in acidic melts at lower temperatures. 


1571 Hy transfer reactions of arenes in molten antimony 
trichloride. Dworkin, A.S.; Poutsma, M.L.; Brynestad, J.; Brown, 
L.L.; Gilpatrick, L.O.; Smith, G.P. (Oak Ridge National Lab., TN). 
Contract W-7405-ENG-26. J. Am. Chem. Soc.; 101: No. 18, 5299- 
5303(29 Aug 1979). 

The reactions of polycyclic aromatic hydrocarbons in molten 
antimony trichloride at temperatures from 80 to 175°C have been 
studied by in situ "H NMR and quench and separation techniques. 
Decomposition takes place by a complex series of hydrogen redis- 
tation on reactions whose net effect is a disproportionation of a type 
not previously known to occur. The reaction of anthracene (I) was 
studied in detail. Some of the anthracene molecules lose aryl-bound 
hydrogen and are condensed into larger molecules with aryl-aryl 
bonds such as the asymmetric bianthracenes (IV, V, and VI) and 
anthraaceanthrylenes (VII and VIII). The hydrogen released by 
these reactions is quantitatively captured by other anthracene mole- 
cules to form hydroaromatic molecules such as the 9,10-dihydro- and 
1,2,3,4-tetrahydroanthracenes (II and III). The catalytic role of the 
solvent’s Lewis acidity was demonstrated by the fact that the addi- 
tion of a few mol % of a strong chloride donor reduced the reaction 
rates by a large factor. The reaction behavior of a group of related 
arenes (naphthalene, phenanthrene, chrysene, pyrene, perylene, and 
naphthacene) of widely varying basicity and oxidizability was also 
surveyed. 2 figures. 


1572 Protonation of some arenes in an aprotic medium. Buchan- 


an, A.C. III; Dworkin, A.S.; Brynestad, J.; Gilpatrick, L.O.; 
Poutsma, M. L; Smith, G.P. (Oak Ridge National Lab., TN). Con- 
; 101: No. 18, $430-5431(29 


tract W-7405-ENG-26. J. Am. Chem. Soc. 
Aug 1979). 

The dissolution of anthracene (up to 5 mol%) in an aprotic 
liquid, anhydrous SbCls-10 mol% AlICls, at 80-130°C, results in the 
prompt formation of stable solutions of the 9-anthracenium ion (1) in 
50-60% yields. The proton source for this reaction is the condensa- 
tion-dehydrogenation of a part of the anthracene combined with the 
reduction of SbCl; to amorphous metal. The principal condensed 

roduct is anthra[2,1-aJaceanthrylene(2). The identity of 1 was con- 
ened by a comparison of its integrated 'H NMR spectrum with 
that obtained from an authentic sample of 9-anthracenium 
heptachlorodialuminate. The NMR spectra of 2 was not resolved, 
but appeared as a broad, nondescript envelope in the aromatic 
region. The AlCl; appears to enhance the oxidizing power of the 
SbCl; solvent. 


Mechanism of the reaction between organo transition 
metal alkyls and hydrides. A model for the aldehyde-forming step in 
the oxo process. Jones, W.D.; Bergman, R.G. (Univ. of California, 
Berkeley). Contract W-7405-ENG-48. J. Am. Chem. Soc.; 101: No. 
18, 5447-5449(29 se | 1979). 

CpMo(CO)sH (1) and CpMo(CO)sR (2) (R = CHs, CoHs, 
CH2CsHs, CDs, CD2CsDs) undergo a clean and quantitative reac- 
tion which yields aldehyde R-CH (3) + dimers Cp2Mo2(CO), (4) 
and Cp2Mo2(CO)s. The methyl and ethyl complexes (2) are convert- 
ed into their corresponding aldehydes at temperatures between 25 
and 50°C, the ethyl complex reacting more rapidly. Yields are 
quantitative and no trace of alkanes is observed; rate constants are 
listed. The deuterium isotope effects are not evaluated. Three possi- 
ble mechanisms for these reactions are postulated. 2 figures, 1 table. 


1574 I. The interaction of ammonia with single crystal rhodium 
catalysts. II. Hydrogen and nitrogen adsorption on a W(111) surface: a 
theoretical molecular orbital approach. Vavere, A. Ames, IA; Iowa 
State Univ. of Science and Tech. (1979). 161p. University Microfilms 
Order No. 79-16,217. 

Thesis (Ph. D.). 

I. Rates of NHs decomposition on (110), (100), and (111) 
single crystal faces of Rh were measured at 580 to 725K. Decom 
sition rates were proportional to P/sub NH;//sup 1/2/ and P/sub 
NHs/ at low and high hydrogen pressures, respe-tively. The He 
kinetic order varied from 0 (low P/sub H:2/) to -1.0 (high ‘Psub H,/ 
). The rate was independent of Nz pressure. NHs decomposes about 
1.5 times faster than NDs on the (110) and (111) faces. Rates on the 
(110) surface are over 10 times as rapid as those on the (111). B was a 
significant surface poison and the Rh(110) surface was essentially 
nitrogen free under reaction conditions. The rate limiting process 
involves the concurrent dehydrogenation of RhyNH and desorption 
of Ne. The kinetic data for the Rh(110) face are fit to the rate 
expression via a superposition technique and also to an empirical rate 
expression. A decreasing NH; order (< 1/2) at high P/sub NHs3/ and 
low T is interpreted via the buildup of the surface intermediates. 
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Results are consistent with other literature data and do not conform 
with the Temkin-Pyzhev theory. II. The relative bonding energies of 
Hz and Nechemisorbed at three sites on a W(111) surface were 
obtained via the extended Hueckel molecular orbital theory. The 
preferred site for both H and N chemisorption was determined as a 
single coordination site on top of a protruding W atom. The W(111) 
surface was simulated by truncated arrays of seven tungsten atoms. 
The basis set for the calculations included the tungsten valence 
orbitals plus the filled Sp orbitals needed for repulsion at small 
internuclear distances. It appears that N adsorption in the three-fold 
holes available on the W(111) lattices used disrupted the W-W bonds 
sufficiently to cause the overall bond energy to be less than for the 
single coordination site. The dissymmetry between the three-fold 
lattices and the four-fold Wd orbitals may also be a contributing 
factor. 


1575 Kinetic models for irreversible processes on a lattice. 
Wolf, N.O. Ames, IA; Iowa State Univ. of Science and Tech. (1979). 
221p. University Microfilms Order No. 79-16,218. 

Thesis (Ph. D.). 

The development and application of kinetic lattice models are 
considered. For the most part, the discussions are restricted to 
lattices in one-dimension. In Chapter 1, a brief overview of kinetic 
lattice model formalisms and an extensive literature survey are 
presented. A review of the kinetic models for noncooperative lattice 
events is presented in Chapter 2. The development of cooperative 
lattice models and solution of the resulting kinetic equations for an 
infinite and a semi-infinite lattice are thoroughly discussed in Chap- 
ters 3 and 4. The cooperative models are then applied to the problem 
of theoretically determining the sticking coefficient for molecular 
chemisorption in Chapter 5. In Chapter 6, other possible applications 
of our models and several model generalizations are considered. 
Finally, in Chapter 7, an experimental study directed toward eluci- 
dating the mechanistic factors influencing the chemisorption of 
methane on single crystal tungsten is reported. In this it differs from 
the rest of this thesis which deals with the statistical distributions 
resulting from a given mechanism. 


1576 Kinetics of the gas-phase reaction between ozone and 
nitrogen dioxide. Graham, R.A.; Johnston, H.S. (Univ. of California, 
Berkeley). J. Chem. Phys.; 60: No. 11, 4628-4629(1 Jun 1974). 

The results of the measurement of the rate constant for the 
reaction of NO, and Os; for the temperature range 231 to 298°K are 
reported. The ratios of gas volumes of NO2 to Os was varied from 
3:1 to 1:3 with reaction times from 200 to 1000 sec. From the 
stoichiometry of the balanced chemical equation, a ratio of 2 NO2 to 
1 Os is predicted, but the observed value was 1.89 +- 0.08 and was 
— of temperature. No reason for the apparent low result is 
offered. 


1577 Collinear collision chemistry. II. Energy disposition in 
reactive collisions. Mahan, B.H. (Univ. of California, Berkeley). J. 
Chem. Educ.; 51: No. 6, 377-380(Jun 1974). 

A model describing the mechanics of collinear atom-diatom 
collisions and previously reported by the author is extended to 
describe reactive collisions. The model indicates the effects of such 
factors as the mass distribution and potential energy barriers and 
wells on the reaction probability and on the distribution of energy 
among the modes of motion of the products. Simple geometry and 
trigonometry are sufficient to solve the model. 


ISOTOPE EFFECTS 
REFER ALSO TO CITAT:ON(S) 309 


ISOTOPE EXCHANGE AND ISOTOPE SEPARATION 
REFER ALSO TO CITATION(S) 320 


ORGANIC CHEMISTRY 


CHEMICAL AND PHYSICOCHEMICAL PROPERTIES 


REFER ALSO TO CITATION(S) 22, 1558, 1571, 1572, 1573, 1591, 
1592, 1999, 2022 


1578 (COO—4902.A000-1) Palladium catalyzed coupling reac- 
tions: mechanism of reductive elimination. Progress report, June 1, 
1978-September 30, 1979. Stille, J.K. (Colorado State Univ., Fort 
Collins (USA)). Sep 1979. Contract ER-78-S-02-4903. 15p. Dep. 
NTIS, PC A02/MF AO1. 

The — reaction of benzyi halides and organolithium, 
organotin, or Grignard Reagents is catalyzed by palladium. The 
sequence of events in the catalytic cycle is oxidative addition of the 
benzyl halide to palladium(0), methathesis by the organometallic 
reagent to give a benzyl methyl! palladium(II) complex, oxidative 
addition of the benzyl halide to give a palladium(IV) complex, and 
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reductive elimination of benzyl and methyl to give ethylbenzene. 
The reductive elimination from palladium bearing an optically active 
a-deuteriobenzyl group takes place with retention of configuration 
at carbon, and is therefore concerted or nearly concerted. Since rho 
is positive in the catalytic reaction with substituted aryl halides, an 
oxidative addition, probat!y during the Pd(II) to Pd(IV) reaction, is 
the slow step in the catalytic cycle. The intermediate diorganopalla- 
dium species can be isolated when the two groups attached to 
palladium are both methyl or methyl and either cis or trans-8-styryl. 
The decomposition of these species can be followed by NMR. In the 
case of methylstyrylpalladium(II) complexes, the reductive elimina- 
tion gives propenyl benzene with stereospecific retention of double 
bon geometry. Cis- 
dimethylbis(diphenylmethylphosphine)palladium(II) does not under- 
go isomerization to the more stable trans isomer in an inert solvent, 
and is stable toward reductive elimination up to 50° In the presence 
of added phosphine, or in a coordinating solvent, rapid cis to trans 
isomerization and reductive elimination to give ethane is observed. 
An associative mechanism is apparently operative in this case. 


1579 (DOE/ER/05006—1) Carbon-13 magnetic resonance of 
hydrocarbons. Annual report. Grant, D.M.; Pugmire, R.J. (Utah 
Univ., Salt Lake City (USA)). 1979. Contract ER-78-S-02-5006. 17p. 
Dep. NTIS, PC A02/MF AOl1. 

Several tetralins, tetrahydrophenanthrenes, and dihydroanth- 
racenes were synthesized, '*C spin-lattice relaxation measurements 
were carried out on aromatic and hydroaromatic compounds. *C 
chemical shift studies were also conducted on methylated 1,2,3,4- 
tetrahydronaphthalenes, 1,2,3,4-tetrahydrophenanthrenes, and 9,10- 
dihydroanthracenes. (DLC) 


1580 Shock compression data for liquids. I. Six hydrocarbon 
compounds. Dick, R.D. (Los Alamos Scientific Laboratory, Los 
Alamos, New Mexico 87545). J. Chem. Phys; 71: No. 8, 3203- 
3212(15 Oct 1979). 

Dynamic high pressure equation-of-state data are reported for 
1,3- and 1,4-cyclohexadiene, cyclohexene, cyclohexane, toluene, and 
n-hexane initially in the liquid state. Plane shock waves generated by 
high explosives produced pressures of 0.5 to 43.0 GPa and densities 
to twice normal density. Toluene and n-hexane exhibit transforma- 
tions at 12.6 and 19.0 GPa, respectively, but cyclohexadiene, cyclo- 
hexene, and cyclohexane do not. Decomposition of the molecule is 
the probable cause for the transition. Results indicate that reducing 
the number of double bonds by adding hydrogen pairs to the 
benzene molecule causes the transition to disappear. The shock 
velocity-particle velocity (u/sub s/ -U/sub p/) data for toluene, 
toluene, cyclohexadiene, and n-hexane are best represented by one 
or more line segments while cyclohexene and cyclohexane are fit by 
a quadratic in particle velocity. An extrapolation of the U/sub s/-U/ 
sub p/ curves to zero particle velocity result in a U/sub s/ value for 
each liquid that is approximateley 40% higher than the bulk sound 
speed. The specific volume at a particular pressure for these liquids 
is ordered such that the hydrocarbon with the larger hydrogen-to- 
carbon ratio has a larger specific volume. This behavior is similar to 
that observed for other hydrocarbons. 


1581 Synthesis of cyclopropanes via the addition of organome- 
tallics to 3-substituted-l-alkeny! sulfones. Eisch, J.J.; Galle, J.E. 
(State Univ. of New York, Binghamton). Contract EF-77-G-01-2739. 
J. Org. Chem.; 44: No. 18, 3277-3279(31 Aug 1979). 
3-Bromo-1-(phenylsulfonyl)-l-propene reacts with allylic, 
propargyl, aryl, and benzyl Grignard reagents to give trans-2-substi- 
tuted-cyclopropy! pheny] sulfones in yields up to 80%. 


1582 Generation of a-sulfonylvinyllithium reagents by the lith- 
iation of vinylic sulfones. Eisch, J.J.; Galle, J.E. (State Univ. of New 
York, Binghamton). Contract EF-77-G-01-2739. J. Org. Chem.; 44: 
No. 18, 3279-3280(31 Aug 1979). 

Methyllithium lithiates phenyl vinylic sulfones at -95°C in 
THF solution to yield a-(phenylsulfonyl)-vinyllithium reagents. 


1583 Reaction of CO with Ta(eta®-C;Me;)Me,. Intramolecular 
reductive coupling of carbon monoxide via an eta*-acetone intermedi- 
ate. Wood, C.D.; Schrock, R.R. (Massachusetts Inst. of Tech., 
Cambridge). Contract ER-78-S-02-4949. J. Am. Chem. Soc.; 101: No. 
18, 5421-5422(29 Aug 1979). 

Ta(eta®-C;Mes)Me, (1) reacts rapidly with 1 mol of CO at 
25°C to give (in 80% yield) an eta*-acetone complex, monomeric 
(2). Its IR spectrum shows a peak at 1200/cm which may be 
described as an oxytantallacyclopropane complex. Since its 'H and 
*3C NMR spectra show only three types of methyl groups, and since 
the peak for the acetone methyl group broadens significantly at - 
80°C in toluene-ds in the 270-MHz 'H NMR spectrum, it is suggest- 
ed that the molecule has a ground state pseudo-tetragonal-pyramidal 
geometry which rearranges rapidly under most conditions. Acetone 
is produced when 2 is treated with oxygen, but bound acetone does 
not exchange readily with free acetone-de. Eta?-acetone is reduced 
to 2-propanol when 2 is treated with water; 2 mol of methane are 
also formed. The reaction of 1 with enriched “CO gave Ta(eta‘- 
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CsMes)(0 = ™CMez)Mez (2-'°C). The peak suspected as v/sub C- 
O/ at 1200/cm in 2 shifts to 1180/cm in 2-'*C. No intermediate was 
detected between 1 and 2 in low temperature **C NMR experiments. 


1584 Dehydrogenation catalyst. Riesser, G.H. (to Shell Oil 
Co.). US Patent 4,152,300. 1 May 1979. Filed date 24 Apr 1978. 12p. 

An improved catalyst for the dehydrogenation of hydrocar- 
bons to correspondingly more-unsaturated hydrocarbons is de- 
scribed. Small amounts of oxidic compounds of Al, Cd, Mg, Mn, Ni, 
U, and the rare earths are added to the Fe-K-V oxide catalysts 
normally used in the dehydrogenation of hydrocarbons. The im- 
— catalyst results in a substantially improved yield of styrene 
rom ethyl benzene and of butadiene from butylene. 


1585 Spin dephasing in impurity induced states in molecular 
solids. Zwemer, D.A. (Univ. of California, Berkeley); Harris, C.B.; 
Brenner, H.C. Chem. Phys. Lett.; 57: No. 4, 505-510(15 Aug 1978). 

Spin coherence experiments are used to determine the energy 
level structure, physical geometry, and exciton dynamics of a series 
of impurity-induced on in 1,2,4,5-tetrachlorobenzene. The trap, a 
perturbed host molecule, is shown to be caused by an adjacent, 
translationally equivalent chemical impurity whose triplet energy 
may lie above or below the host exciton, but above the trap. The 
slow rates of thermal processes within the trap are interpreted as 
weak coupling between the lattice phonons and localized phonons 
induced at the trap by the impurity. 


ISOTOPE EFFECTS 
REFER ALSO TO CITATION(S) 1583, 1587 


1586 Elucidation of mechanism and transition state structure for 
enzyme and non-enzyme catalyzed reactions vith the air of novel 
methods for the measurement of oxygen-18 isotope effects. Rosenberg, 
S. Berkeley, CA; Univ. of California (1978). 338p. University Micro- 
films Order No. 79-14,746. 

Thesis (Ph. D.). 

Three new methods for the measurement oxygen-18 isotope 
effects have been developed in this work. The first method was used 
to measure the effect of oxygen-18 substitution of the phenolic 
oxygen on the acidities of p-nitrophenol and 2,4-dinitrophenol. The 
values of the equilibrium isotope effects are Kie/Kis = 1.0181 +- 
0.0019 and 1.0194 +- 0.0015 for p-nitrophenol and 2,4-dinitrophenol, 
respectively. The other two methods have been used to measure 
oxygen-18 kinetic isotope effects in enzyme-catalyzed reactions and 
model systems. Several reactions of 2,4-dinitrophenyl acetate were 
investigated by both techniques using this compound labeled with 
oxygen-18 in the ether oxygen. The kinetic isotope effects (kie/kis) 
for alkaline hydrolysis, acid-catalyzed hydrolysis, and the aminolysis 
of the ester by imidazole, semicarbazide, and nicotinamide are 1.011 
+- 0.0005, 1.000 +- 0.002, 1.007 +- 0.0004, 1.0243 +- 0.0018, and 
1.0430 +- 0.002, respectively, by the direct kinetic method. Alkaline 
hydrolysis and the aminolysis of the ester by nicotinamide were also 
investigated, using the competitive technique, yielding values of the 
kinetic isotope effects of 0.995 +- 0.004 and 1.043 +- 0.007, respec- 
tively. The mechanism of action of Escherichia coli 8-D-galactosi- 
dase was investigated by measuring oxygen-18 leaving group kinetic 
isotope effects on both V/sub max/ and V/sub max/K/sub m/ for 
two substrates, p-nitrophenyl-8-D-galactoside and 2,4-dinitrophenyl- 
B-D-galactoside. The mechanism of action o the 
formyltetrahydrofolate synthetases from Peptococcus aerogenes, 
Clostridium acidi-urci, and Saccharomyces cerevisiae M16-14C have 
been investigated by the measurement of secondary deuterium and 
mixed primary and secondary oxygen-18 kinetic isotope effects on 
V/sub max/. 


ISOTOPE EXCHANGE AND ISOTOPE SEPARATION 
REFER ALSO TO CITATION(S) 1583 





1587 ‘SN NMR of cis-diamine-plati (II) complexes in aque- 
ous solution. Alei, M. Jr.; Vergamini, P.J.; Wageman, W.E. (Los 
Alamos Scientific Lab., NM). J. Am. Chem. Soc.; 101: No. 18, 5415- 
5417(29 Aug 1979). 

Samples were prepared and “NMR spectra recorded for 
aqueous _ solutions of — cis-("* NH3)2Pt(H2O2** (1), 'SN-en 
Pt(H20)2?* (3)(N-en = 100% 'N-labeled-ethylene-diamine), and for 
derivatives of 1 and 3 in which one or both of the water molecules 
are replaced by 100% 'N-labeled-1-methylimidazole ('* N-Me-Im). 
Such replacement produces a large change in both the '°N chemical 
shift and on the '®Pt-'°N coupling constant for the ‘*NHs or 'N- 
en nitrogens. At the same time, the '°N resonanes for both '*N; and 
'5Ns of the '*N-Melm are shifted from their positions in an aqueous 
solution of '*N-Melm, and both resonances display satellites due to 
15Pt.'5N coupling. These results indicate that ‘*N NMR is a 
sensitive probe for detecting interactions between cis-diamine- 
Pt(II)** species and imidazole-ring nitrogen in biological systems. 1 
figure, 1 table. 


CHEMISTRY 


ELECTROCHEMISTRY 


REFER ALSO TO CITATION(S) 1146 


PHOTOCHEMISTRY 
REFER ALSO TO CITATION(S) 330, 1561, 1595, 1597 


1588 (COO— 1198-1275) Photoconductivity studies of the ferro- 
cyanide ion under high . Finston, M.I. (Illinois Univ., Urbana 
(USA)). 1979. Contract EY-76-C-02-1198. 94p. Dep. NTIS, PC 
A05/MF AOI. 

Thesis. 

The photoaquation of the ferrocyanide ion was studied using 
a high-pressure photoconductivity apparatus and a steady-state high- 
pressure mercury lamp. The first-order photocurrent rise-time could 
be related to the relative quantum efficiency of the photoaquation 
process, while the dark decay of the photocurrent yielded a relative 
value of the bimolecular rate-constant for the reverse reaction. 
Kinetic measurements were carried out on dilute solutions of potas- 
sium ferrocyanide in pure water, and in 20% ethanol. The photocur- 
rent yield in aqueous solution was dependent upon secondary chemi- 
cal —- which were sensitive to pressure in a predictable way. 
In ethanolic solution, the dependence of photocurrent yield on 
pressure followed the variation of the reciprocal solvent vicosity. In 
both aqueous and alcoholic solution, the photoaquation quantum 
efficiency decreased exponentially with pressure, as did the biomole- 
cular rate-constant for the dark reaction in aqueous solution. The 
pressure dependence of the bimolecular rate-constant in the alcohol- 
ic solution indicated a diffusion-limited process. The pressure depen- 
dence of the photoaquation quantum yield, and of the bimolecular 
rate-constant in aqueous solution, was interpreted in terms of an 
activation volume model. The photoaquation data for both the 
aqueous and the alcoholic solutions agreed with a hypothetical 
mechanism whereby ligand-to-metal bond-breaking, and solvent-to- 
metal bond-formation, are effectively simultaneous. The results for 
the aqueous dark reaction strongly indicated breaking of the solvent- 
to-metal bond as the rate-limiting step. 


1589 (COO—4644-4) Production of electronically-excited spe- 
cies by photoselection of pathways (POP). Final report, February 1, 
1978-June 30, 1979. Polanyi, J.C. (Toronto Univ., Ontario (Canada). 
Dept. of Chemistry). Jul 1979. Contract ED-78-C-02-4644. 18p. Dep. 
NTIS, PC A02/MF AOI. 

The reaction studied with a view to observing POP was F + 
HBr — HF + Br(?P/sub 3/2/)[k/sub H/] and — HF + Br* (?P/ 
sub 1/2/)[k/sub H/*]. The findings were: (1) With thermal reagent 
beams (300K) the ratio k/sub H/*/k/sub H/ = 0.06. (2) Irradiation 
of the beam crossing point with 10° W/cm? of 943 cm™' CO, TEA- 
laser radiation gave rise to no detectable change in Br*/Br despite 
the possibility of some transfer from the F(?P/sub 3/2/) + HBr to 
the F*(?P/sub 1/2/) + HBr potential energy surface. (3) A careful 
study of the effect on k/sub H/*/k/sub H/ of a change in the ratio 
F*/F in the reagents showed that (despite favorable electronic 
correlation) increased F*/F is not associated with increased Br*/Br. 
(4) Using supersonic seeded beams of F the collision mg T, for F 
+ HBr could be varied from T = 1 to 14 kcal mole™', the effect of 


increasing T was to decrease S/sub r/(T) and S/sub r/*(T) (S/sub r/ 
is the reactive cross section) approximately equally, ic. Br*/Br not 
equal to fn.(T). (5) The thermal reactions F + DBr — DF + Br[k/ 
sub D/] and — DF + Br*[k/sub D/*] gave k/sub D/*/k/sub D/ = 
0.01. 


1590 (SAND—79-0517C) In situ photoemission from semicon- 
ducting WO; electrodes. Butler, M.A. (Sandia Labs., Albuquerque, 
NM (USA)). 1979. Contract EY-76-C-04-0789. 12p. (CONF- 
790956— 1). Dep. NTIS, PC A02/MF AO1. 

From Conference on non-traditional approaches to the study 
of the solid-electrolyte interface; Snowmass, CO, USA (23 Sep 
1979). 

Both anodic and cathodic photocurrents have been observed 
from illuminated WOs electrodes and their dependences on electrode 
potential and incident photon energy have been explored. With the 
semiconductor/electrolyte junction biased into accumulation, anodic 
photocurrents are observed with a threshold equal to the band gap 
of WOs and independent of potential. As the potential is made more 
negative, the shape of the spectral response curve changes and at - 
0.6 V (SCE) the photocurrent ch-nges sign. This effect is reversible 
and shows hysteresis. At slightly more positive potentials, interfer- 
ence between anodic and cathodic photocurrents is observed. The 
hysteresis and change in color of the electrode suggests growth of a 
H/sub x/WOs layer on the surface and electron emission from this 
layer. The threshold for electron emission shifts linearly with poter.- 
tial and agrees with the threshold observed for electron emission 
from other metals. The electron emission from H/sub x/WOs; shows 
structure in the spectral response. 4 figures. 
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1591 Direct measurement of the rate of intramolecular electron 
transfer in a di: uthenium mixed-valence complex. Creutz, C.; Kroger, 
P.; Matsubara, T.; Netzel, T.L.; Sutin, N. (Brookhaven National 
Lab., Upton, NY). J. Am. Chem. Soc.; 101: No. 18, 5442-5444(29 Aug 
1979). 


The communication reports the rate of intramolecular elec- 
tron transfer in the mixed-valence ion (NH3)sRu/sup II/pzRu/sup 
IlI/(edta)* (pz = pyrazine, edta = ethylenediamine-tetraacetate) 
which does not exhibit intervalence transfer absorption. The results 
suggest a revised model for the electron-transfer process in systems 
in which the activation barriers arise largely from solvent reorgani- 
zation. 43 references, | table. 


1592 Photooxygenations of sydnones and azomethine imines. 
Bhat, V. (Indian Inst. of Techology, Kanpur); Dixit, V.M.; Ugarker, 
B.G.; Trozzolo, A.M.; George, M.V. J. Org. Chem.; 44: No. 17, 
2957-2961(17 Aug 1979). 

Sensitized photooxygenations of a few sydnones and azo- 
methine imines have been studied. The photooxygenation of 3,4- 
diphenylsydnone, for example, gave a 25% yield of a,B- 
dibenzoylphenylhydrazine as the only isolable product, whereas the 
photooxygenation of 4-phenyl-3-p-tolylsydnone resulted in the for- 
mation of a mixture of products containing a,B-dibenzoyl-p-tolylhy- 
drazine (8%) and 4,5-dipheny]-2-p-tolyl-1,2,3-triazole (8%). Under 
analogous conditions, 3-phenyl-4-p-tolylsydnone gave a mixture of 
products consisting of a,8-di-p-toluylphenylhydrazine (10%) and 2- 
phenyl-4,5-di-p-tolyl-1,2,3-triazole (1%). Irradiation of 3-phenyl-4-p- 
tolylsydnone in either benzene or methanol and in the absence of any 
oxygen gave the 2-phenyl-4,5-di-p-tolyl-1,2,3-triazole as the only 
isolable product. Similarly, the photooxygenation of 3-methyl-4- 
phenylsydnone in methanol gave a mixture of benzoic acid (10%) 
and a,B-dibenzoylmethylhydrazine (5%), whereas irradiation of 3- 
methyl-4-phenylsydnone in benzene gave a 10% yield of 4-methyl-2- 
phenyl-A?-1,3,4-oxadiazolin-S-one. The photooxygenation of an azo- 
methine imine, namely, C-biphenylene-N/sup a/-(4-chloropheny]l)- 
N/sup 8/-cyanoazomethine imine, gave a 78% yield of 9-fluorenone. 
Reasonable mechanisms have been suggested for the formation of 
the various products in these reactions. 5 figures. 


1593 Thermal rate constants, energy dependence and isotope 
effect for laser initiated halogen-hydrogen halide reactions. Mei, C.C. 
Berkeley, CA; Univ. of California (1978). 143p. University Micro- 
films Order No. 79-14,694. 

Thesis (Ph. D.). 

The laser initiated chemical reaction method has been used to 
determine the thermal reaction rate constants for the reactions Y + 
HX — HY(v 2 0) + X, Y = Cl or Br and X = Br or I, in the 
temperature range 220 to 400°K. The Y atoms are produced by Y2 
photolysis. The reaction rates vary slowly with temperature. For Cl 
+ HI the effective cross section reaches a maximum of 31 A? near 
300°K. For Cl + HBr, although no maximum is observed within the 
limited temperature range, the rate is increasing much less rapidly at 
high temperature than at low temperature. For Br + HI, the cross 
section decreases slightly with increasing temperature. The depen- 
dence of the rate on reagent translational, rotational energy and H-D 
substitution has been measured for the reaction Cl + HI. It is found 
that a factor of 3.9 increase in translational velocity over room 
temperature actually decreases the cross section for Cl + HI and DI 
by a factor of 9 and 6.6, respectively, However, at 13.8 kcal/mole 
collisional energy, the cross section increases by 1.2 as the rotational 
temperature increases from 223 to 295°K. The isotope effect in- 
creases in favor of HI from 1.5 to 2.7 as the temperature decreases 
from 400 to 223°K. A reaction model is proposed for thermal 
reaction in which the attacking halogen atom is attracted to the 
halogen end of the hydrogen halide and then rotation of the hydro- 
gen completes thereaction. The reaction at 13.8 kcal/mole transla- 
tional energy results mostly from head-on collinear encounters of Cl 
with the H of HI. The isotope effect is thought to be a result of the 
difference in rotational velocity between HI and DI and perhaps of 
the existence of a barrier along the rotational coordinate. 


RADIATION CHEMISTRY 
REFER ALSO TO CITATION(S) 282 


1594 (COO—913-70) Contribution of electronically excited 
States to the radiation chemistry of organic systems. Progress report, 
September 1, 1978-August 31, 1979. Lipsky, S. (Minnesota Univ., 
Minneapolis (USA)). 1979. Contract EY-76-S-02-0913. 15p. Dep. 
NTIS, PC A02/MF AOl1. 

The effect of n-perfluorohexane to quench both the emission 
and photoionization current of N,N,N’,N’-tetramethyl-p-phenylene- 
diamine (TMPD) in isooctane and in tetramethylsilane has been 
shown to be consistent with an interaction of perfluorohexane with 
some relatively long-lived, coherently excited state of TMPD that is 
generated at the photoionization threshold and which decays either 
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to the emitting state of TMPD or to a geminate ion-pair. The 0° and 
90° electron impact spectra of the stable isomers of Cs, Cs, and Cs 
saturated hydrocarbons are being determined. Preliminary results 
show large structural effects on the lowest Rydberg singlet-triplet 
splittings. Two photon excited emission spectra of decalin, bicyclo- 
hexyl, and cyclohexane have been observed in good agreement with 
previously reported one-photon spectra. A weak emission from 
propylene has also been detected. From measurement of the photo- 
sensitized singlet emission of p-xylene by bicyclohexyl excited at 
1740 A, it appears that the bicyclohexy] triplet contributes impor- 
tantly to the sensitization. Also previously reported deviations from 
Stern-Volmer behavior in the fast-electron-excited process are found 
too in the photo-excited process (at 1740 A) and therefore cannot be 
attributed exclusively to ionic processes. The much larger ratio of 
excimer to monomer intensity in polystyrene as compared to neat 
liquid benzene appears to be due mainly to a reduced entropy of 
dissociation of the excimer when the phenyls are tied to the polymer 
backbone. Excimers formed therefore from distani phenyl groups 
may manifest themselves at high quencher concentrations and thus 
provide a new technique for probing polymer conformation. 


1595 (COO—2364-16) Mechanisms for radiation damage in 
DNA. Progress report, November 1, 1978-October 31, 1979. Sevilla, 
M.D. (Oakland Univ., Rochester, MI (USA)). Jul 1979. Contract 
EY-76-S-02-2364. 10p. Dep. NTIS, PC A02/MF AO1. 

Several mechanisms for radiation damage to DNA constitu- 
ents and DNA are proposed, and a series of experiments utilizing 
electron spin resonance spectrometry to test the proposed mecha- 
nisms are detailed. In the past we have concentrated chiefly on the 
direct affect of radiation on DNA. We are currently investigating 
systems of DNA constituents and peptides which may shed light on 
indirect effects. Studies which have been completed during the past 
year include: (1) studies of y-irradiated N-acetyl amino acids and 
peptide solutions at 77°K; and (2) studies of barriers to hindered 
rotation in peptide radicals. Studies in which progress has been made 
in this past year include: (1) 7 cations produced in DNA bases by 
hydroxyl radical attack; and (2) studies of spin transfer in y-Irradiat- 
ed nucleoside-peptide solutions. These studies have shown that: (1) 
frozen aqueous solutions provide a suitable matrix for y irradiation 
studies; (2) y-irradiated peptides in frozen aqueous solutions follow 
chemistry expected from previous studies; and (3) 7 cations of DNA 
base can be produced by hydroxy] radical attack. 


1596 (DOE/TIC—10257) Reactivity/rate constant ratio for 
scavengers of charged particles in nonpolar liquids. Crumb, J.A.; 
Baird, J.K. (Kansas Univ., Lawrence (USA). Dept. of Physics; Oak 
Ridge National Lab., TN (USA)). 1978. Contract W-7405-ENG-26. 
16p. Dep. NTIS, PC A02/MF AOl1. 

Those cases were analyzed where the yield G(P) of scav- 
enged electrons or holes per 100 eV of ionizing radiation absorbed 
follows the empirical formula G(P) = G/sub fi/ + G/sub gi/(a/sub 
s/c/sub s/)/sup 1/2/ [1 + (a/sub s/c/sub s/)/sup 1/2/]"', where c/ 
sub s/ is the scavenger concentration, G/sub fi/ and G/sub gi/ are 
the free ion yield and geminate ion yield, respectively, and a/sub s/ 
is an empirical parameter, called the reactivity, which is characteris- 
tic of a given solvent-scavenger system. By combining this formula 
with the diffusion theory of Magee and Tayler, the following formu- 
la was obtained: a/sub s//k/sub s/ = (r/sub c/?/D) (G/sub fi//G/ 
sub gi/)*. Here k/sub s/ is the bimolecular rate constant for reaction 
of the electron or hole with the scavenger, D is the sum of the 
electron and hole diffusion coefficients, and r/sub c/ = e?/e kT, 
where e is the charge of the electron, k is Boltzmann's constant, T is 
the absolute temperature and €« is the liquid dielectric constant. For 
electron scavengers in cyclohexane, n-hexane and isooctane, at T = 
296°K, experimental values for a/sub s//k/sub s/ are known and are 
in satisfactory agreement with the ratio formula. For 14 other liquids 
the forumla predicts that a/sub s//k/sub s/ lies in the range of 0.04 
to 155 ps. The formula also allows the temperature dependence of a/ 
sub s//k/sub s/ to be assessed. For propane at T = 148, 183 and 
230°K, a/sub s//k/sub s/ = 47, 0.7 and 0.1 ps, respectively. 
Although the ratio formula is specific to the representation of G(P) 
above, the method of derivation can be applied to any representation 
of G(P) so long as it is an analytic function of c/sub s//sup 1/2/. 


1597 (NDRL—2028) Radiation Laboratory, University of 
Notre Dame. Quarterly report, April 1-June 30, 1979. (Notre Dame 
Univ., IN (USA). Radiation Lab.). 16 Jul 1979. Contract EY-76-C- 
02-0038. 52p. Dep. NTIS, PC A04/MF A011. 

Investigations in progress include: excess electron energy 
levels in liquid alkanes; optical response of localized electrons in 
disordered media; effective electron temperature in liquefied rare 
gases and methane; free-ion yield in liquefied rare gases using alpha- 
emitters; semi-empirical Laudau-Vavilov distribution; bent bonds 
and orbital following in CHs, NHs, H2O, and H2S; potential energy 
curve for Ne + H2O; molecular asymmetry correlation study; 
spectroscopic studies of phenylcyclohexadieny] radicals in the irradi- 
ated biphenyl crystal; pre-resonance Raman scattering in nitroben- 
zenes; Raman spectra of crystalline aminophenols; photochromism 
of metal dithizone complexes in aqueous micellar systems; four- 
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photon ionization spectrum of trimethylamine; dissociation equilibri- 
um of I;~; electron attachment to oxygen; dipole moments of photo- 
chemical transients; radiation chemistry studies with heavy ions; 
oxidation of aliphatic compounds by Ag(II) ions; reaction of hy- 
droxyl radicals with pyridine; low-temperature photochemistry of 
aryl oxiranes; and photochemistry of iron (III) macrocyclic com- 
plexes. Brief status summaries of these investigations are given. 
Abstracts of reports published and papers presented are included. 


1598 Process for curing ionizing radiation-highly sensitive resin 
composition. Araki, K.; Sasaki, T.; Tabei, K.; Goto, K. (to Nitto 
Boseki Co., Ltd.). US Patent 4,153,525. 8 May 1979. Filed date 16 
Jul 1976. 8p. 

A process is described for curing a radiation curable composi- 
tion consisting essentially of (a) an amide represented by the formula 
R,CONR2Rs and (b) an unsaturated polyester resin by irradiating the 
composition with an ionizing radiation. R; is H, an alkyl groups 
having from 1 to 17 carbon atoms or an alkenyl groups having from 
1 to 17 carbon atoms, and Rz and Rs are each -H, -~CHs, or -CH2OH. 
R, and R2 taken together represent alkylene having 2 to 5 carbon 
atoms. 


1599 Experimental determination of the electron tunneling prob- 
ability as a function of distance for chemical reactions. Zamaraev, 
K.I. (Inst. of Chemical Physics, Moscow, USSR); Khairutdinov, 
R.F.; Miller, J.R. Chem. Phys. Lett.; 57: No. 2, 311-315(15 Jul 1978). 
The kinetics for the tunneling reaction of trapped electrons 
with Cu(en)s** in a rigid, glassy matrix at 77 K have been measured 
using pulse radiolysis. The distribution of the Cu(en)s** ions was 
studied in the same system by measurements of ESR line widths, and 
found to be uniform (random). These measurements help to confirm 
the measured tunneling distances and the exponential dependence of 
the rates on the distance between the electron donor and acceptor. 


1600 Resonance fluorescence in intense radiation fields. Sethu 
Raman, V. (Ames Lab., IA). J. Phys., A (London); 11: No. 6, 1151- 
1166(1978). 

The spectral density of resonance fluorescence from a two- 
level atom in a monochromatic radiation field of arbitrary strength 
and detuning is calculated by solution of the wave equation. A basis 
set in which the strong coupling of the atom and the quantised 
incident field is diagonal is used, and the resulting infinite set of 
coupled equations is solved by truncating them to a set of N 
equations and finally proceeding to the N — o limit. The resulting 
spectral densities of the inelastically scattered field for various levels 
of intensity of the incident field and degree of detuning are found to 
be identical with those of Kimble and Mandel obtained by solution 
of the coupled equations of motion of the atom and the radiation 
field in the Heisenberg picture. 


RADIOCHEMISTRY AND NUCLEAR 
CHEMISTRY 


HOT-ATOM CHEMISTRY 


1601 (ORNL—5485, pp 24-40) Aqueous systems and geosci- 
ences. Feb 1979. 

In Chemistry Division annual progress report for period 
ending August 31, 1978. 

The following were studied: activity and osmotic coefficients 
in aqueous NaCI-KCI solutions, fluorosilicate equilibria in solutions, 
D isotope effect in ionization of HxO and H2PO,~, equation for ion 
product of water at 0 to 1000°C and 1 to 10,000 bars, solubility of 
gibbsite, phase and crystallization studies of model magma systems 
{synthetic granite compositions), silica scale deposition in dynamic 
geothermal systems, deposition and solubility of amorphous silica, 
adsorption of inorganics on clays and rocks, selection of tracers for 
water flow in chemical flooding for enhanced oil recovery, and 
sorptive properties of montomorillonite. 12 figures, 4 tables. (DLC) 


1602 Gas to liquid to solid transition in halogen hot atom 
chemistry. V. Preferential site attack with formation of an excited 
reaction intermediate by high-energy iodine with propyne. Kayhan 
Garmestani, S.; Rack, E.P. (Univ. of Nebraska, Lincoln). J. Phys. 
Chem.,; 83: No. 18, 2316-2321(6 Sep 1979). 

The reactions of '**I activated by radiative neutron capture 
with propyne occur primarily through an addition channel forming 
an electronically excited reaction intermediate. Propyne is similar to 
acetylene, but unlike olefins, in that no photochemical addition 
occurs under conditions simulating sample handling. In an excess of 
gaseous propyne at 700 torr pressure 22.9 +- 1.6% of "I is 
stabilized as organic activity to the following extent: CHI, 3.23%; 
C2HsI, 2.04%; CHsCHICHs, 10.0%; and C2,2H;CHICHs, 7.61%. 
Rare gas additive studies suggest that the iodine reaction with 
propyne occurs mainly by virtue of its kinetic energy. In addition, 
oxygen additive and gas to condensed phase transition experiments 
suggest that the iodine-propyne complex is highly excited, undergo- 
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= decomposition, addition pereme, and stabilization and hydro- 

abstraction reaction. major stabilization product is 
CHsCHICHs, suggesting preferential electrophilic iodine site attack 
on the central carbon of propyne. 


PROPERTIES OF RADIOACTIVE MATERIALS 
REFER ALSO TO CITATION(S) 1565 


1603 (RHO-SA—75) Model for analyzing decontamination 

systems. Boykin, R.F.; Rolland, C.W. (Atomics —— 

, Richland, WA (USA). Rockwell Hanford Operations). 
1978. Contract EY-77-C-06-1030. 18p. (CONF-7906133—1). oe 
NTIS, PC A02/MF AO1. 

From 14. international meeting of the Institute of Manage- 
ment Science; Honolulu, HI, USA (18 Jun 1979). 

Selection of equipment and the design of a new facility in 
light of minimizing cost and maximizing capacity, is a problem 

ers face many times in the operations of a manufacturing 
organization. This paper deals with the actual analysis of equipment 
facility design for a decontamination operation. Discussions on the 
selection method of the equipment and the development of the 
facility design criteria are presented along with insight into the 
problems encountered in the equipment analysis for a new decon- 
tamination facility. The presentation also includes a review of the 
transition from the old facility into the new facility and the process 
used to minimize the cost and conveyance problems of the transition. 


1604 (UCRL—S$1069) Rapid automated nuclear chemistry. 
Meyer, R.A. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 31 May 1979. Contract W-7405- ENG-48. 99p. Dep. 
NTIS, ~ A05/MF AO1. 

Rapid Automated Nuclear Chemistry (RANC) can be 
thought of as the Z-separation of Neutron-rich Isotopes by Automat- 
ed Methods. The range of RANC studies of fission and its products 
is large. In a sense, the studies can be categorized into various energy 
ranges from the highest where the fission process and particle 
emission are considered, to low energies where nuclear dynamics are 
being explored. This paper presents a table which gives examples of 
current research using RANC on fission and fission products. The 
remainder of this text is divided into three parts. The first contains a 
discussion of the chemical methods available for the fission product 
elements, the second describes the major techniques, and in the last 
section, examples of recent results are discussed as illustrations of the 
use of RANC 


1605 Ab initio studies of the electronic structure and geometry 
of UF; using relativistic effective core potentials. Wadt, W.R.; Hay, 
P.J. (Los Alamos Scientific Lab., NM). J. Am. Chem. Soc.; 101: No. 
18, 5198-5206(29 Aug 1979). 
Ab initio calculations on the low-lying electronic states of 
UF; are presented using a relativistic effective core potential (ECP) 
for uranium and a nonrelativistic ECP for fluorine. The ground-state 
geometry of UF; was optimized at the SCF level using a double-zeta 
quality Gaussian basis set. Without spin-orbit coupling the square 
pyramidal structure (C/sub 4v/) was calculated to be 1 kcal/mol 
lower than the trigonal bipyramid (D/sub 3h/), which was subject to 
a Jahn-Teller distortion. Inclusion of spin-orbit effects reversed the 
ordering with the D/sub 3h/ structure | kcal/mol lower than the C/ 
sub 4v/. The two geometries are connected by a monotonic C/sub 
2v/ path, so that UF; will be fluxional. The ramifications of this 
fluxional behavior are considered. Improved virtual orbital calcula- 
tions show that UF; has a series of weak low-lying (2 - 15 x 10° 
cm ')f-f transitions. The results of the photofragment spectra of UF. 
are discussed in light of these calculations. 44 references, 7 figures, 7 
tables. 


COMBUSTION, PYROLYSIS, AND HIGH- 
TEMPERATURE CHEMISTRY 


REFER ALSO TO CITATION(S) 38 


1606 (LBL—9567) Flame structure measurement of polymer 
diffusion flames. Pitz, W.J.; Brown, N.J.; Sawyer, R.F. (California 
Univ., Berkeley (USA). Lawrence Berkeley Lab.). Oct 1979. Con- 
tract W-7405-ENG-48. 29p. (CONF-791048—3). Dep. NTIS, PC 
A03/MF AOl1. 

From The Combustion Institute Western States Section meet- 
ing; Berkeley, CA, USA (15 Oct 1979). 

Flame structure measurements of polyethylene/opposed flow 
diffusion flames have been obtained under steady-state conditions as 
extinction was approached. The study indicates the following re- 
sults. The CO/CO:, ratio increases slightly as extinction is ap- 
proached which is in agreement with Macek (1975). Carbon monox- 
ide significantly penetrates the luminous flame zone which is a 
departure from the flame sheet approximation. The composition 
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profiles are similar within experimental error, thus justifying the use 
of the similarity assumption for modeling studies in the opposed flow 
configuration. 


1607 (SAND—78-1509(Rev.)) Frank-Kamenetskii problem re- 
visited. Part 1: bo conditions of the first kind. Gill, W.; 
Donaldson, A.B.; Shouman, A.R. (Sandia Labs., Albuquerque, NM 
(USA); New Mexico State Univ., Las Cruces (USA). Dept. of 
Mechanical Engineering). Oct 1979. Contract EY-76-C-04-0789. 25p. 
Dep. NTIS, PC A02/MF AOl. 

The classical steady-state thermal-ignition problem in the 
three one-dimensional geometrics is considered. e well-known 
method of expanding the exponent, first suggested by Frank-Kamen- 
etskii, is modified by performing the expansion about the unknown 
midplane temperature. Analytical expressions were obtained for the 
critical conditions that will allow the handling of more complex 
boundary conditions. The results are compared with the existing 
exact and numerical solutions. 14 figures, 1 table. 


1608 (SAND—79-8256) Fundamental combustion and diagnos- 
tics research at Sandia. Progress report, April-June 1979. Gusinow, 
M.A. (ed.). (Sandia Labs., Livermore, CA (USA)). Aug 1979. Con- 
tract EY-76-C-04-0789. 27p. Dep. NTIS, PC A03/MF AOl1. 

The turbulent diffusion flame facility has been completed; an 
example of its data output is given. A quasi-classical trajectory, 
quantum mechanical threshold method is in excellent agreement 
with experiment for the H + O2 — OH + O reaction. A theoretical 
model has been developed for the selective reduction of NO by 
NHs. An experimental study of NH3-O2 flames has been initiated. 
Probability of ignition and extinction of a CH,/air diffusion flame by 
a laser spark was measured vs spark-flame distance. Work on corre- 
lation functions in evaluating the normal mode approximation in 
combustion is reported. Data are presented which show that the J- 
dependence of Raman linewidths for Nz Q-branch is significant at 
both room and high temperatures for high J values; a simple theo- 
retical model is being developed to explain the results. A dissociative 
recombination mechanism is proposed for the formation of C2.*(*7/ 
sub g/) in hydrocarbon flames. The CARS (coherent anti-Stokes 
Raman) spectra of Nz hot bands were measured and found to fit the 
calculated spectrum. Stokes scattering from Nez was studied in differ- 
ent regions of a CH,-air flame. 10 figures. (DLC) 


1609 (UCRL—81777) Chemical kinetic modeling for combus- 
tion applications. Dryer, F.L.; Westbrook, C.K. (Princeton Univ., NJ 
(USA). Dept. of Mechanical and Aerospace Engineering; California 
Univ., Livermore (USA). Lawrence Livermore Lab.). Sep 1979. 
Contract W-7405-ENG-48. 45p. (CONF-790952—1). Dep. NTIS, 
PC A03/MF AOI. 

From AGARD propulsion and energetics panel specialists 
a on combustion modelling; Cologne, F.R. Germany (27 Sep 
1979). 

This paper describes the results of a systematic program 
designed to produce kinetic models for practical fuels. There are two 
principal goals to this work, both of which are immediately relevant 
to efficient combustor design. The first goal is the construction of 
detailed reaction mechanisms for the oxidation of typical hydrocar- 
bon fuels, and the validation of these mechanisms through careful 
comparison between computed and experimental data. The second 
major goal is the derivation and validation of appropriate simplified 
reaction schemes for practical fuels. Simplified models which are 
derived from detailed mechanisms are potentially more general than 
those derived entirely from experimental correlations, but such 
simplified models are not often available. The judicious use of both 
detailed and simplified kinetic models can be helpful in both theoreti- 
cal and applied combustion research. The paper describes the tech- 
niques involved in the development of both types of models and 
compares the results produced by each. 


ENGINEERING 


GENERAL ENGINEERING 
REFER ALSO TO CITATION(S) 1162 


1610 (SAND—78-2430) Procedures for the formation and in- 
terpretation of textile drawings. Ronquillo, K.L. (Sandia Labs., Albu- 
querque, NM (USA)). Jul 1979. Contract EY-76-C-04-0789. 47p. 
Dep. NTIS, PC A04/MF AO1. 

This report outlines procedures for the execution of textile 
drawings, with particular attention given to textile drawings to be 
used for the manufacture of parachutes and parachute systems. 40 
figures, 1 table. 


1611 (UCRL—S50016-79-1) Mechanical Engineering Depart- 
ment quarterly review, January-March 1979. Simecka, W.B.; Con- 
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douris, R.A.; Smith, B.S. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 26 Apr 1979. Contract W-7405-ENG-48. 
58p. Dep. NTIS, PC A04/MF AOl1. 

The Mechanical Engineering Department Quarterly Review 
is published to (1) inform the readers of various technical activities 
within the Department, (2) promote exchange of ideas, and (3) give 
credit to the personnel that are achieving the results. The report is 
formatted into two parts: technical achievements and publication 
abstracts. The first is divided into eight sections, one for each 
Division in the Pp Aw providing the reader with the names of 
the personnel and the Division accomplishing the work. 


1612 Multilayer dichroic mirrors for the 16-y.m spectral region: 
their design and fabrication. Baumeister, P.; Pritts, J.; Lees, D.; 
Edwards, D.F. (University of Rochester, Institute of Optics, Roch- 
ester, New York 14627). Appl. Opt.; 18: No. 18, 3127-3132(15 Sep 
1979). 

The design and fabrication of multilayer mirrors for the 16- 
pm spectral region present special problems in materials selection 
and stress compensation. Details are given of the solution of these 
problems for two types of dichroic mirrors. Equivalent layers with 
nonquarterwave thicknesses were found to yield stresscompensated 
coatings having the desired transmittance and reflectance. Auger 
analyses indicate that the absorption in these coatings is probably 
due to deviation from stoichiometry in one of the materials rather 
than from an impurity. 


FACILITIES AND EQUIPMENT 
REFER ALSO TO CITATION(S) 903, 905, 1704 


1613 (COO—4242-1) High performance heat pipes. Technical 
progress report, May 1, 1977-May 31, 1978. Eastman, G.Y. (Therma- 
core, Inc., Leola, PA (USA)). 31 May 1978. Contract EN-77-C-02- 
4242. 56p. Dep. NTIS, PC A04/MF AOI. 

Progress in the development of high performance, high tem- 
perature heat pipes is discussed. The basis of the work is an unusual 
wick structure which seeks to combine the high capillary pressure of 
sintered porous metal powder with low liquid flow resistance pro- 
vided by longitudinal passages, or tunnels, cast within the metal 
powder. The program has four tasks: Heat Pipe Analysis, Experi- 
mental Research, Heat Pipe Tests and Applications Study. The work 
of the first year of the project in which the first two tasks were 
completed and the third begun is summarized. The analytical work 
of Task 1 was aimed at developing the mathematical methods for 
predicting the performance of tunnel wick heat pipes. The analyses 
show that under some conditions the ultimate performance limit may 
be due to weeping of liquid from the tunnels into the heat pipe vapor 
space under conditions of high vapor pressure recovery in the 
condenser area. A computer program TUNNEL was written which 
predicts the heat pipe performance, including the onset of seeping. 
The characteristics of powder metal wicks have not been well 
determined experimentally. Data on permeability, capillary pore 
radius and tunnel flow/pressure drop were needed to predict heat 
pipe performance. These properties were measured experimentally 
on samples of copper, nickel and molybdenum powder metal wicks. 
Toward the close of the year’s work, the first tunnel wick heat pipes 
were fabricated and tested. These were water/copper units. Per- 
formance was at a high level, but did not meet full expectations. The 
results were being analyzed at the close of the period. The evidence 
appeared to indicate poor wetting of the wick so that the tunnels 
were not filling reliably during horizontal operation, but did fill 
during gravity-aided operation. The testing with water/copper will 
continue and will be followed by the sodium/nickel and lithium/ 
molybdenum systems. 


1614 (COO—4242-2) High performance heat pipes. Final tech- 
nical report, June 1, 1978—June 30, 1979. Eastman, G.Y. (Therma- 
core, Inc., Leola, PA (USA)). 30 Jun 1979. Contract EN-77-C-02- 
4242. 110p. Dep. NTIS, PC A06/MF AOl1. 

The report describes a program to develop and demonstrate 
in the 600 to 1600 C temperature range the heat transfer potential of 
heat pipes using a novel, high performance wick structure. The 
tunnel wick as conceived at Thermacore makes use of the high 
capillary pressure provided by the sinterng of finely divided metal 
powders. Low resistance liquid flow passages, or tunnels, are formed 
within the sintered powder. Theoretical analysis predicts higher 
performance for these structures than any demonstrated in the world 
to date. 


1615 (GA-A—15330) Simplified inelastic analysis for allowable 
cyclic stresses. Richard, C.E. (General Atomic Co., San Diego, CA 
(USA)). Mar 1979. Contract EY-76-C-03-0167-065. 9p. (CONF- 
791205—7). Dep. NTIS, PC A02/MF AO1. 

From ASME winter annual meeting; New York, NY, USA (2 
Dec 1979). 
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A simplified inelastic analysis method is described for com- 
puting allowable cyclic stress ranges as a function of maximum 
operating metal temperatures. The ASME Code recommendations 
are followed for both low-temperature fatigue-limited regimes and 
elevated temperatures where material cyclic life is governed primar- 
ily by creep properties. This paper illustrates the simplified analysis 
of creep stress damage during an operating cycle and presents design 
curves for cyclic stresses. A testing method to substantiate these 
allowable stresses is also discussed. 


1616 (SAND—78-2402) Weaponization study of canard actu- 
ator control systems for an ERB/TIGER II application. Leuenberger, 
W.R. (Sandia Labs., Albuquerque, NM (USA)). Aug 1979. Contract 
EY-76-C-04-0789. 65p. Dep. NTIS, PC A04/MF AOI. 

The report describes a weaponization study of four types of 
canard actuator control systems for an ERB/TIGER II application. 
The systems considered are cold gas, warm gas, hydraulic, and 
electromechanical. For this application, the cold gas actuator was 
selected to be the prime candidate, not only because it is the lightest 
weight but also because its design is least complicated and has 
minimal risks. 


1617 (SAND—79-1222C) Bias errors in a random vibration 
extremal control strategy. Smallwood, D.O.; Gregory, D.L. (Sandia 
Labs., Albuquerque, NM (USA)). 1979. Contract EY-76-C-04-0789. 
18p. (CONF-791053—1). Dep. NTIS, PC A02/MF AO1. 

From Shock and vibration symposium, Colorado Springs, 
CO, USA (16 Oct 1979). 

The paper discusses the theoretical basis for an extremal 
control strategy in random vibration testing. It is shown that except 
for special cases this strategy results in bias errors. Formulas for 
estimating the bias are given, and methods for minimizing the errors 
are suggested. It is concluded that a sequential averager should not 
be used for this control strategy as its use will result in an unknown 
bias error. 


1618 (SAND—79-1502C) Some new developments in shock 
wave research. Asay, J.R.; Chhabildas, L.C. (Sandia Labs., Albuquer- 
que, NM (USA)). 1979. Contract EY-76-C-04-0789. 7p. (CONF- 
790709— 16). Dep. NTIS, PC A02/MF AOI1. 

From VII international AIRAPT conference; La Creusot, 
France (30 Jul 1979). 

Experimental techniques are discussed for studying continu- 
ous loading of materials to high dynamic pressures, for estimating 
shear strength of shock-loaded solids at high pressures, and for 
generating two-dimensional stress states in plate impact experiments. 
These methods are useful in a variety of applications involving 
equation of state, phase transition and shear strength studies in 
dynamic experiments. 


1619 (SAND—79-1731C) Cryogenically cooled electrodynamic 
shakers. Davis, J.O. (Sandia Labs., Albuquerque, NM (USA)). 1979. 
Contract EY-76-C-04-0789. 7p. (CONF-790883—1). Dep. NTIS, PC 
A02/MF AOl1. 

From Workshop on dynamic excitation for geotechnical cen- 
trifuge model testing; Sunnyvale, CA, USA (21 Aug 1979). 

The paper describes the development of shaker systems for 
centrifuges. A brief history of Sandia Laboratories existing systems’ 
evolution and some of its problems is given. The paper then dis- 
cusses the evolution of the cryogenic cooling concept along with the 
developments that have taken place over the past few years. (TFD) 


1620 (SAND—79-8053) User's manual: primary data reduction 
programs for the Eclipse S-200/230 shock and vibration measurement 
systems. Swan, H.W. (Sandia Labs., Livermore, CA (USA)). Oct 
1979. Contract EY-76-C-04-0789. 62p. Dep. NTIS, PC A04/MF 
AOl. 


The manual describes, from an operator's viewpoint, how to 
use the primary data reduction programs for the Eclipse shock and 
vibration measurement system. The graphical output includes 
power, energy, and shock spectra, and transfer-function and time- 
history plots. 


1621 (UCID—18251) Interim report on use of steel fibers in 
concrete slab construction to resist spall caused by high-explosive blast 
effects. Mullins, R.K.; Baker, C.F. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 7 Sep 1979. Contract W-7405- 
ENG-48. 40p. Dep. NTIS, PC A03/MF AO1. 

The use of steel fibers in reinforced concrete slab construction 
is discussed. These fibers help to reduce the spallation of concrete 
from the reverse side of slabs subjected to close-in, high-explosive 
detonations. The effects of detonations of 20- and 49-lb charges of 
Composition 4 on seven 5-ft x 5-ft x 18-in.-thick reinforced concrete 
slabs are presented. Slabs were conventionally reinforced in both 
faces, with three slabs being additionally fiber-reinforced. Distances 
from the charge center to face-of-slab ranged from 10 in. to 36 in. Z 
factors ranged from 0.28 to 1.0. Concrete fragment velocities ranged 
from 17 ft/s to 70 ft/s. The slabs constructed with steel fibers 
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showed significantly less damage and spall than similar slabs without 
fibers. 


1622 (UCRL—82643) Proof load determination for pressure 
vessels wound with Aramid fiber. Hahn, H.T. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 3 Jul 1979. Contract 
W-7405-ENG-48. 35p. (CONF-791019—1). Dep. NTIS, PC A03/ 
MF AOl1. 

From ASTM symposium on test methods and design allowa- 
bles for fibrous composites; Dearborn, MI, USA (3 Oct 1979). 

The paper presents a method of determining the proof pres- 
sure that can guarantee a design lifetime for Kevlar-49/epoxy pres- 
sure vessels. The method is based on the assumption that, when 
taken from the same population, a statically strong vessel is also 
stong in stress-rupture. The lifetime data available at higher pres- 
sures are extrapolated to estimate the lifetime distributions at lower 
pressures. In so doing, it is assumed that the lifetime distribution is 
exponential and that the characteristic lifetime is related exponential- 
ly to the applied pressure divided by the average burst pressure. 
Two examples are given to illustrate the method. 


1623 (UCRL—83500) Flat lapping revisited. Brown, N.J. (Cali- 
fornia Univ., Livermore (USA). Lawrence Livermore Lab.). 5 Nov 
1979. Contract W-7405-ENG-48. Sp. (CONF-791121—1). Dep. 
NTIS, PC A02/MF AOl1. 

From Workshop on optical fabrication and testing; Tucson, 
AZ, USA (5 Nov 1979). 

The paper is an updating and continuation of an earlier paper, 
Annular Lapping of Precision Optical Flatware. Restricted to preci- 
sion lapping and to machines that can move parts in pure translation 
across a viscoelastic medium, it discusses: the availability, cost, and 
cost effectiveness of the process; the pure translation principle; and 
behavior of the viscoelastic medium; current thinking on control; the 
new generation or large laps in planning; and near flat spherical 
lapping. It is geared to extending the technology with particular 
emphasis on large parts. 


1624 (Y—2186) Machine-tool control system for turning non- 
axisymmetric surfaces. Douglass, S.S.; Green, W.L. (Oak Ridge Y-12 
Plant, TN (USA)). Sep 1979. Contract W-7405-ENG-26. 21p. Dep. 
NTIS, PC A02/MF A0O1. 

A development program has been initiated to allow on-axis 
turning of nonaxisymmetric surfaces. A short-travel high-speed slide 
is mounted on a precision, numerically controlled, two-axis turning 
machine. The motion of the auxiliary slide is synchronized with the 
spindle and the two remaining slides. The report defines the work- 
piece geometry and requirements, calculations for the slide motion, 
techniques for real-time command generation, and planned equip- 
ment set. 


CRYOGENIC AND SUPERCONDUCTING EQUIPMENT AND 
DEVICES 


REFER ALSO TO CITATION(S) 1206, 1352, 1419, 1503, 2300, 
2306, 2307 


1625 (CONF-790815—15) Stability measurements of a large 
NbsSn. Miller, J.R.; Lue, J.W.; Shen, S.S.; Dresner, L. (Oak Ridge 
National Lab., TN (USA)). 1979. Contract W-7405-ENG-26. 16p. 
Dep. NTIS, PC A02/MF AOI. 

From Cryogenic engineering conference; Madison, WI, USA 
(21 Aug 1979). 

The Westinghouse coil for the Large Coil Program (LCP) at 
ORNL will use a cable-in-conduit conductor made of copper-stabi- 
lized, multifilamentary (MF) NbsSn strands enclosed in a stainless 
steel jacket. The operating current will be 16 kA with an 8-T 
maximum field. The stainless steel jacket provides a channel around 
the conductor to allow forced cooling by supercritical helium. This 
study investigates the performance of a subsize conductor similar in 
construction, but with only one-third as many active strands in the 
cable. 


1626 (LBL—9700) Construction & testing of the two meter 
diameter TPC thin superconducting solenoid. Green, M.A.; Eberhard, 
P.H.; Ross, R.R.; Taylor, J.D. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). Aug 1979. Contract W-7405-ENG-48. 
19p. (CONF-790815—28). Dep. NTIS, PC A02/MF A0O1. 

From Cryogenic engineering conference; Madison, WI, USA 
(21 Aug 1979). 

High energy colliding beam physics often requires large de- 
tectors which contain large volumes of magnetic field. The TPC 
(Time Projection Chamber) experiment at PEP will use a 1.5T 
magnetic field within a cylindrical volume which is 2.04m in diame- 
ter bounded by iron poles which are separated by a gap of 3.25m. 
The TPC magnet, built in 1979 by the Lawrence Berkeley Labora- 
tory (LBL), 1s the largest high current density superconducting 
magnet built to date. It is designed to operate at a current density of 
7 x 10*Am~? and a stored energy of 11MJ, and it is protected by 
shorted secondary ‘vindings during a quench. The paper describes 
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the basic parameters of the TPC magnet and the results of the first 
subassembly tests at LBL. 


1627 (ORNL/TM—6917) Structural design of superconducting 
magnets for the large coil program. Gray, W.H.; Long, C.J.; Stoddart, 
W.C.T. (Oak Ridge National Lab., TN (USA)). Sep 1979. Contract 
W-7405-ENG-26. 54p. Dep. NTIS, PC A04/MF AOl1. 

The Large Coil Program (LCP) is a research, development, 
and demonstration effort specifically for the advancement of the 
technologies involved in the production of large superconducting 
magnets. This paper presents a review of the status of the structural 
designs, analysis methods, and verification tests being performed by 
the participating LCP design teams in the USA, Switzerland, Japan, 
and the Federal Republic of Germany. The significant structural 
mechanics concerns that are being investigated with the LCP are 
presented. 


(ORNL/TM—7036) Saturation and anisotropy effects of 
magnetization in practical composite superconductors. Shen, S.S. (Oak 
Ridge Mational Lab., TN (USA)). Oct 1979. Contract W-7405-ENG- 
36. 22p. Dep. NTIS, PC A02/MF AO1. 

This paper presents detailed magnetization measurements as 
well as an analysis on typical cryostable NbTi composite conductors 
(1-mm diameter and Cu/SC ratio of 6:5) with filaments nonuniform- 
ly distributed in both circular and rectangular cross sections (aspect 
ratio ~ 2:1). As a result of the excellent agreement between the 
measurements and a previously reported transformer model, both 
transient magnetization and losses incurred in each sample can be 
described by functions of a unique time constant tau, which depends 
strongly on the shape of the cross section. Other prominent features 
of the measurement results, such as the deduction of values of J/sub 
c/ and matrix resistivity, are demonstrated. 


1629 Nuclear susceptibility thermometry using enriched ''*Sn. 
Babcock, J.; Kiely, J.; Manley, T.; Weyhmann, W. (School of 
Physics and Astronomy, University of Minnesota, Minneapolis, Min- 
nesota 55455). Rev. Sci. Instrum.; 50: No. 10, 1310-1312(Oct 1979). 

Tin enriched to 84.5% "®Sn has been used for static nuclear 
susceptibility thermometry. A calibration in the 2—40 mK range 
shows that it is linear in T~' quite accurately from 2 to 15 mK. The 
thermometer is easy to use and responds rapidly. 


1630 Effectiveness and dissipation in cryogenic shields for su- 
perconducting field windings. Kirtley, J.L. Jr. (MIT, Cambridge, 
Mass). Electr. Mach. Electromech.; 3: No. 3-4, 221-231(Apr-Jun 1979). 

The paper is a contribution to the analysis of rotor shielding 
systems, particularly with respect to shielding and losses in cryogen- 
ic shielding systems. The method of surface wave impedance is used 
in a modified way, and extended to accommodate transposed shields. 
Solid shields are found to have good shielding properties but rela- 
tively large losses, while transposed shields have lower losses but 
poor shielding. Combination screens may be expected to present 
satisfactory characteristics, but only with the provision of adequate 
radial spacing within the rotor. 


PROTECTIVE STRUCTURES AND EQUIPMENT 


1631 (UCRL—52819) Convective heat exposure from large 
fires to the final filters of ventilation systems. Alvares, N.J. (Califor- 
nia Univ., Livermore (USA). Lawrence Livermore Lab.). 23 Aug 
= Contract W-7405-ENG-48. 15p. Dep. NTIS, PC A02/MF 
AOl. 

The Fire Science Group of the Hazards Control Department, 
Lawrence Livermore Laboratory has been asked to design a prob- 
able fire scenario for a fuel-pellet fabrication facility. This model was 
used to estimate the potential for thermal damage to the final HEPA 
filters. These filters would not experience direct fire exposure be- 
cause they are the last component of the ventilation system before 
the exhaust air pumps. However, they would be exposed to hot air 
and fire gases that are drawn into the ventilation system. Because fire 
is one of the few occurrences that can defeat the containment 
integrity of facilities where radioactive materials are stored and 
processed, the fire scenarios must be defined to ensure that contain- 
ment systems are adequate to meet the threat of such events. Fire- 
growth calculations are based on the measured fuel load of materials 
within the fabrication enclosure and on semi-empirical fire-spread 
models. It is assumed that the fire never becomes ventilation con- 
trolled. The temperature rise of ceiling gases and heat transfer from 
ventilation ducting are calculated using accepted empirical relation- 
ships, and the analysis shows that even under the most severe 
exposure conditions, heat transfer from the duct reduces the fire gas 
temperatures to levels that would not hamper filter function. 


HANDLING EQUIPMENT AND PROCEDURES 
REFER ALSO TO CITATION(S) 2345 
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SHIPPING CONTAINERS 
REFER ALSO TO CITATION(S) 308 


1632 (NUREG/CR—0614) Shipping containers for nuclear ma- 
terial: a descriptive bibliography. Burchett, O.; Henning, C.M. 
(Sandia Labs., Albuquerque, NM (USA)). May 1979. Contract EY- 
76-C-04-0789. 163p. (SAND—77-1977). Dep. NTIS, PC A08/MF 
AOl. 

In order to provide a data base of test results, a literature 
search was conducted and articles containing relevant information 
were abstracted. The particular areas of interest in the search were: 
(1) test data on the response of a shipping container to impact and/or 
thermal environments; and (2) other applicable background informa- 
tion such as analysis techniques, modeling theory, environmental 
characteristics, and pertinent material properties. The test data were 
examined with respect to acceptability for use in correlation or 
verification of appropriate evaluative techniques or codes. 


TRANSPORT AND STORAGE FACILITIES 


1633 (CONF-790802—74) Reflection and transmission of fluid 
transients at an elbow. Valentin, R.A.; Phillips, J.W.; Walker, J.S. 
(Argonne National Lab., IL (USA)). 1979. Contract W-31-109- 
ENG-38. 16p. Dep. NTIS, PC A02/MF AOI. 

From International conference on structural mechanics in 
reactor technology; Berlin, F.R. Germany (13 Aug 1979). 

A fundamental problem in the analysis of fluid-filled pipeline 
systems containing various types of joints and fittings (such as tees, 
elbows, U-joints and omega-bends) arises when the effects of such 
structural parts on the propagation of pressure transients through the 
system are considered. Often, all that is desired is a simple character- 
ization of these discontinuities in terms of reflection and transmission 
pressure coefficients that can be incorporated into one-dimensional 
pressure transient algorithms or computer codes. In this context, the 
problem of characterizing elbow-like structural members (including 
elbows and U-joints) is considered. The theoretical analysis is ex- 
plained. Theoretical results indicate that for high frequency waves, 
virtually all of the wave is transmitted through the elbow, regardless 
of elbow geometry. For low frequency waves, a partial negative 
pressure reflection occurs at the elbow and the strength of this 
reflection is of the order of 15% to 30% of that of the incoming 
wave; the amount of reflection depends strongly upon the ratio of 
the wall thickness to the mean tube radius, is somewhat dependent 
upon the total bend angle, but is relatively insensitive to the radius of 
curvature of the elbow. Some simple experiments with two straight 
sections of water-filled aluminum electrical conduit welded to either 
end of a gentle 90°-elbow tend to confirm certain aspects of the 
theory. A short, impact-generated positive pressure pulse in one of 
the straight sections disperses somewhat at the elbow, producing a 
broad partial negative reflection; the rest is transmitted. By varying 
the static pressure head in the system, it has been ascertained that 
cavitation at the inlet side of the elbow can occur if the static head is 
not large enough to overcome the partial negative reflection. 


1634 (CONF-790803—47) Thermal fluid selection for long-dis- 
tance heat transmission. Szepe, S.; Calm, J.M. (Illinois Univ., Chica- 
go (USA). Dept. of Energy Engineering; Argonne National Lab., IL 
(USA)). 1979. Contract W-31-109-ENG-38. 8p. Dep. NTIS, PC 
A02/MF AOl1. 

From 14. intersociety energy conversion conference; Boston, 
MA, USA (5 Aug 1979). 

A model for evaluation of fluids for long distance thermal 
energy transport is presented. The model uses power function ap- 
proximations for physical and economical relations, and its simplified 
version provides analytical insights into the optimal allocation of 
major cost components as well as a solution for the total transmission 
cost. The model has been used to develop a criterion for screening 
candidate liquids for long distance thermal energy transport. The 
criterion derived is dependent on the physical properties and unit 
costs of the candidate fluids and on the transport requirements. It 
can be used for fast screening and ranking of a great number of 
fluids. This approach may save considerable effort by eliminating the 
need for detailed engineering, economic, environmental, and safety 
studies on those fluids which would ultimately prove economically 
undesirable. Representative fluids are discussed and compared with 
the reference case of transmission by hot water. 


MINING AND DRILLING EQUIPMENT AND FACILITIES 
REFER ALSO TO CITATION(S) 657 


LASERS 


REFER ALSO TO CITATION(S) 1517, 2234 





JANUARY 15, 1980 


1635 (BNL—26501) Free electron laser: an introduction. Pelle- 
grini, C. (Brookhaven National Lab., Upton, NY (USA)). 1979. 
Contract EY-75-C-02-0016. 7p. (CONF-7906123—1). Dep. NTIS, 
PC A02/MF AO1. 

From Free electron laser workshop; Riva del Garda, Italy (4 
Jun 1979). 

The theory and operating principles of the free electron laser 
are discussed. (TFD) 


1636 (BNL—26668) Touschek lifetime for the NSLS free elec- 
tron laser experiment. Krinsky, S. (Brookhaven National Lab., 
Upton, NY (USA)). 1979. Contract EY-76-C-02-0016. 6p. Dep. 
NTIS, PC A02/MF AOl1. 

The VUV-Ring of the National Synchrotron Light Source is 
designed to operate at an electron energy of 700 MeV with an 
average current of 1 Amp distributed in nine bunches. High bright- 
ness sources of synchrotron radiation are obtained by a lattice design 
yielding a small electron beam emittance, the uncoupled value at 700 
MeV being 9 X 10° * m-rad. Recently there has been interest in using 
the VUV-Ring for an experiment to study the operation of a free 
electron laser. For this purpose it is necessary to operate at an 
energy lower than 700 MeV, say 400 or 500 MeV. A consequence of 
the lower energy is that the emittance will be reduced by a factor of 
1/3 or 1/2, respectively, relative to the value at 700 MeV. Since it is 
the peak current which determines the laser gain, it is hoped to 
achieve an average current of 1 Amp distributed in three bunches, 
the length of a bunch being kept as short as possible. The combina- 
tion of high peak current, small transverse dimensions, and low 
energy lead one to be concerned about the Touschek lifetime. In this 
note the Touschek lifetime for the free electron laser experiment is 
considered. The conclusion is reached that although minimizing the 
electron emittance is appropriate to optimize the performance of the 
ring as a synchrotron light source, for the free electron laser it is 
desirable to operate at a lower tune having a larger emittance. This 
increases the Touschek lifetime and does not result in any detrimen- 
tal effects on the laser gain. In fact the match between the electron 
beam cross section and that of the radiation field in the laser cavity is 
improved. 


1637 (COO—4223-2) Investigation of concept of efficient short 
wavelength laser. Quarterly progress report, 1 July 1977-30 September 
1977. Piper, L.G.; Taylor, R.L. (Physical Sciences, Inc., Woburn, 
MA (USA)). 15 Oct 1977. Contract ES-77-C-02-4223. llp. Dep. 
NTIS, PC A02/MF AO1. 

This report summarizes progress during the second quarterly 
period. The experimental apparatus has been designed and its com- 
ponent parts fabricated. The necessary equipment has been pur- 
chased, and a special laboratory space has been constructed to house 
the experiment. 


1638 (COO—4223-4) Investigation of concept of efficient short 
wavelength laser. Interim progress report, 1 April 1977-30 April 1978. 
Piper, L.G.; Krech, R.H.; Taylor, R.L. (Physical Sciences, Inc., 
Woburn, MA (USA)). May 1978. Contract ES-77-C-02-4223. 48p. 
(PSI-TR—128). Dep. NTIS, PC A03/MF AOI. 

Under this program PSI is investigating the photolytic de- 
composition of a class of endoergic molecules - azides. Because these 
compounds contain substantial chemical energy, they offer a poten- 
tially more efficient approach for the production of electronically 
excited fragments. The goal of the present program was to acquire 
sufficient data and understanding of certain fundamental processes to 
permit the critical evaluation of this approach for laser development. 
An apparatus was built to study the wavelength-selected photolysis 
of gaseous, covalent azides. The photolysis source is a frequency 
doubled, tuneable dye laser. Detection of fragment species is accom- 
plished by observation of primary fluorescence, or by laser-induced 
fluorescence (LIF) using a second tuneable dye laser. The design of 
the apparatus is discussed in detail. 


1639 (COO—4251-7) Efficient high energy infrared third har- 
monic generation in gases and liquids for laser fusion applications. 
Final technical report, 1 March 1977-28 February 1979. Kildal, H.; 
Brueck, S.R.J. (Massachusetts Inst. of Tech., Lexington (USA). 
Lincoln Lab.). May 1979. Contract ES-77-S-02-4251. 2lp. Dep. 
NTIS, PC A02/MF AOI. 

The major accomplishments have included: (a) Achievement 
of 4% THG energy conversion efficiency for 8-nsec-duration input 
pulses in a liquid CO-O2 medium (10-cm path length). (b) Measure- 
ment of the THG input-output characteristics in the saturation and 
pump-depletion regime. These measurements led to a more detailed 
theoretical analysis of two-photon resonant THG processes. (c) 
Achievement of 2% THG power conversion efficiency for 120-nsec- 
duration input pulses in liquid CO-O.-SFs mixtures. The THG 
efficiency was limited by laser-induced breakdown (LIB) for these 
longer input pulses. (d) Development of a theoretical model for two- 
photon resonant THG processes in different focusing geometries. (e) 
Numerical evaluaion of the model for parameter regimes where 
analytic solutions are not possible. (f) Measurement of liquid CO 
two-photon resonance parameters in various diluents. (g) Experi- 
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mental verification of the calculated resonani third-order susceptibil- 
ity for different CO concentrations. (h) Measurement of the nonre- 
sonant third-order susceptibility in liquid CO-O2. (i) Measurements 
of the wave-vector mismatch in liquid CO-O2 mixtures by a novel 
interference technique in a double-pass geometry. (j) Development 
of phase-matching techniques for THG. (k) Sum frequency genera- 
tion in liquid CO-O, mixtures. (1) Characterization of the LIB 
parameters of the cryogenic liquids. (m) Theoretical analysis of 
alternate systems for tripling of COz laser radiation. (n) Theoretical 
analysis of HF gas as a tripling medium for HF laser radiation. (0) 
Construction of a 1- to 10-nsec pulse duration CO» laser facility and 
of cryogenic liquid Dewars with 10-cm to 1-m optical path lengths. 


1640 (COO—4253-8(Add.)) Tripling of CO, laser radiation in 
DBr, DCI and Se. Addendum to final technical report, May 1, 1977- 
January 31, 1979. Yoder, M.J. (Avco-Everett Research Lab., Inc., 
Everett, MA (USA)). Jul 1979. Contract ES-77-C-02-4253. 6p. Dep. 
NTIS, PC A02/MF AO1. 

This section discusses the use of deuterium chloride gas and 
selenium vapor for the triplipg of COz laser radiation in a laser fusion 
driver system appropriate for power plant operation. Each laser 
module in such a system would deliver 50 to 100 kilojoules of energy 
in several nanoseconds or 10 to 30 terawatts of peak power. The 
aperture of power amplifier modules for such devices are 1 to 2 m? 
with the specific system design being determined by the choice of 
material (NaCl) or aerodynamic windows. In both cases, however, 
the output flux is several gigawatts per square centimeter and each 
beam diameter will exceed 30 cm. 


1641 (COO—4630.A000-1) Investigation of Hg. as a discharge 
pumped optical storage medium. Ehrlich, D.J.; Osgood, R.M. Jr. 
(Massachusetts Inst. of Tech., Lexington (USA). Lincoln Lab.). Dec 
1978. Contract ED-78-S-02-4630. 30p. Dep. NTIS, PC A03/MF 
AOl. 

The report describes work performed in the period 1 October 
1977 to 30 September 1978 on the extraction of energy from metasta- 
ble Hg2 by optical techniques. The major accomplishments have 
included: (1) assessment of optical extraction techniques for laser 
fusion applications; (2) demonstration of 20X enhancements in the 
population of the UV-radiating level by optical pumping with mid- 
IR lasers; (3) analysis of the IR optical pumping process through the 
induced emission spectrum; (4) parametric studies of the excitation 
wavelength, temperature and pressure dependences of extraction by 
optical pumping; (5) studies of the saturation of mid-IR optical 
pumping; (6) modeling of large-scale extraction for laser fusion 
applications; (7) studies of optical pumping of Hge by high power 
ArF laser (193 nm) radiation; and (8) studies of Hge excimer struc- 
ture and collisional destruction rates. 


1642 (LA-UR—79-2547) rf linac pumped lasers. Stein, W.E.; 
Loree, T.R.; Brau, C.A.; Rockwood, S.D. (Los Alamos Scientific 
Lab., NM (USA)). 1979. Contract W-7405-ENG-36. Sp. (CONF- 
790927—10). Dep. NTIS, PC A02/MF AO1. 

From Linear accelerator conference; Montauk, NY, USA (10 
Sep 1979). 

Excitation of gas lasers by a small emittance beam of elec- 
trons from a rf linear accelerator has been proposed. An experiment 
to test this concept is in progress at the Los Alamos Scientific 
Laboratory (LASL). A 4-MeV side-coupled, standing-wave linear 
accelerator is being used to provide a pulsed electron current of 2 A 
with a l-ys duration. The electron beam, focused to a 5-mm-diam 
spot, is confined in the high-pressure gas (= 10 atm) by a supercon- 
ducting solenoid with a central magnetic field of 3 T (30 kG) 
Experimental studies include: fluorescence of various rare-gas halide 
mixtures as a function of pressure; transport of the electron beam 
throvgh the gas; and the optimum configuration of the electron 
beam, magnetic field and the laser cavity. 


1643 (NVO— 155-5) Development of fluorides for high power 
laser optics. Quarterly technical progress report, 1 April-30 June 1979. 
Ready, J.F.; Vora, H. (Honeywell Corporate Material Sciences 
Center, Bloomington, MN (USA)). Jul 1979. Contract ED-78-C-08- 
1555. 8p. Dep. NTIS, PC A02/MF AOl1. 

This report describes continued development of LiF as a 
material with low nonlinear refractive index and high ultraviolet 
transmission as a material for use in the laser fusion program. LiF 
single crystals are forged under isostatic helium constraint to form 
fine-grained window blanks. This report presents measurements of 
stress induced birefringence on the forged material. It describes the 
stability of forged LiF under concitions of high relative humidity, 
and discusses methods for polishing LiF. 


1644 (SLAC-PUB—2371(Rev.)) Variable parameter free elec- 
tron laser. Kroll, N.M.; Morton, P.L.; Rosenbluth, M.N. (California 
Univ., San Diego (USA); Stanford Linear Accelerator Center, CA 
(USA); Institute for Advanced Study, Princeton, NJ (USA)). Oct 
1979. Contract EY-76-C-03-0515. 24p. Dep. NTIS, PC A02/MF 
AOl. 
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The recent successful operation of the free electron laser by 
the group at Stanford and the availability of high power electron 
beams has stimulated a great deal of interest in the use of the free 
electron laser (FEL) to produce a high power tunable laser beam. 
The FEL is treated in a manner which has been used by accelerator 
physicists to treat the acceleration of charged particles with radio 
frequency accelerating systems. This allows the use of ideas that 
have been developed for the acceleration of charged particles to 
guide us in the design of the wiggler magnet used for the FEL. The 
emphasis of this paper is mainly tutorial so that the derivation of the 
equations are presented in a physically intuitive fashion rather than 
in a strictly rigorous manner. This type of treatment displays in a 
rather graphic way how the variation of the magnetic wiggler field 
and wave length affects the coupling of the electron energy to the 
optical laser beam. By proper variation of the wiggler parameters, it 
is possible to obtain a tremendous improvement in the performance 
of a variable parameter wiggler over the constant parameter wig- 
gler. 


1645 Spectroscopy of the CF, laser. McDowell, R.S.; Patter- 
son, C.W.; Jones, C.R.; Buchwald, M.I.; Telle, J.M. (Los Alamos 
Scientific Laboratory, University of California, Los Alamos, New 
Mexico 87545). Opt. Lett.; 4: No. 9, 274-276(Sep 1979). 

The frequencies of 28 lines of '*CF, (v2+vs) —>v2 laser have 
been measured with an accuracy of +- 0.2 cm™' for '*C'*O: pump 
lines from P (14) to R (24). The CF, pump and laser transitions have 
been identified and the band origin and rotational constant of the v2 
level determined to be v2=435.27 +- 0.06 cm™', B,=0.19143 +- 
0.00007 cm™'. From these constants the laser frequencies expected 
from any given pumping frequency can be predicted to within +- 
0.2 cm™*. 


1646 High performance at new FIR wavelengths from optically 
pumped CH2F2. Danielewicz, E.J.; Galantowicz, T.A.; Foote, F.B.; 
Reel, R.D.; Hodges, D.T. (Electronics Research Laboratory, The 
Aerospace Corporation, P.O. Box 92957, Los Angeles, California 
90009). Opt. Lett.; 4: No. 9, 280-282(Sep 1979). 

A parametric study to clarify efficiency limiting mechanisms 
and to maximize the performance of the CHF» laser has led to the 
discovery of five new COz pump lines and ten new FIR laser lines. 
The wavelengths of the new lines fill a previous gap in the spectrum 
of strong cw FIR laser lines. With appropriate cavity design, meas- 
ured conversion efficiencies exceed 30% of the maximum theoretical 
limit. Optimization of the output coupling for the strongest line at 
A= 184.6 ym had doubled the maximum output power from the 
identical system using the A=118.8-um line of CHsOH. The excep- 
tionally high conversion efficiency (33%) occuring at the highest- 
available CO. pump power indicates that the limits on scaling to 
higher output powers have not yet been reached. The results con- 
firm the high-performance capability of the CH2F2 laser, the strong- 
est cw optically pumped FIR laser reported to date. 


1647 Nonlinear refractive index of glasses and crystals. Weber, 
M.J.; Milam, D.; Smith, W.L. (Univ. of California, Livermore). 
Contract W-7405-ENG-26. Opt. Eng.; 17: No. 5, 463-469(Sep 1978). 

The propagation of intense optical beams through dielectric 
media induces changes in the refractive index which cause self- 
focusing and beam breakup in high-power laser systems. After a 
brief discussion of the origin and spatial anisotropy of refractive- 
index nonlinearities, methods for measuring the nonlinear refractive 
index coefficient are reviewed. The use of time-resolved interfero- 
metry is described in detail. Nonlinear indices for optical glasses and 
crystals measured at 1064 nm by this technique are tabulated. From 
these data, an empirical expression is given which, using the linear 
refractive index and partial dispersion, provides a good estimate of 
the nonlinear index of optical materials in the long-wavelength limit. 


1648 Equivalent thin lens model for thermal blooming compen- 
sation. Fleck, J.A. Jr.; Morris, J.R. (Univ. of California, Livermore). 
Appl. Opt.; 17: No. 16, 2575-2579(15 Aug 1978). 

By expressing the solution to the nonlinear wage equation in 
operator form, two methods are derived for calculating a corrective 
phase to compensate for thermal blooming. The first method em- 
ploys a form of glint return in which the uncorrected beam is first 
propagated through free space to the target. The resulting field is 
then propagated backward through the heated atmosphere to the 
aperture. The final phase of the beam represents the conjugate phase 
correction. The second method is based on the assumption that the 
atmospheric lens can be represented by a thin lens at the aperture. In 
this method one simply propagates the thermally bloomed beam 
through free space to the aperture. Again the final phase represents 
the conjugate phase correction. The second scheme performs as well 
as other predictive schemes and has the combined virtues of simplic- 
ity and versatility. 
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HEAT TRANSFER AND FLUID FLOW 
REFER ALSO TO CITATION(S) 842, 949, 1633 


1649 (FE—2468-53) Basic research engineering: fluid dynamics 
and thermal processes. Conta, L.D.; Hill, R.F. (Kentucky Univ., 
Lexington (USA). Dept. of Mechanical Engineering; Engineering 
Societies Commission on Energy, Inc., Washington, DC (USA)). 
Aug 1979. Contract EF-77-C-01-2468. 28p. Dep. NTIS, PC A03/ 
MF AOl. 

Results are presented of a workshop held at the University of 
Kentucky on February | and 2, 1979 for the purpose of defining 
specific research needs in fluid dynamics and thermal processes. The 
papers presented at the workshop are in a separate report. The 
workshop emphasized the importance of basic research in develop- 
ing new technologies for meeting national energy problems. Specific 
research projects related to fluid dynamics, separation phenomena, 
energy processing, and energy reactions as well as programs for 
assessing the status of technology advancement in these fields and 
for making the results of these assessments accessible and useful to 
practicing engineers are recommended. (LCL) 


1650 (FE—2468-54) Basic research in engineering: fluid dynam- 
ics and thermal processes. (Engineering Societies Commission on 
Energy, Inc., Washington, DC (USA)). Aug 1979. Contract EF-77- 
C-01-2468. 98p. (CONF-790240—1). Dep. NTIS, PC A0S5/MF AO1. 

From Fluid dynamics and thermal processes workshop; Lex- 
ington, KY, USA (1 Feb 1979). 

The US Department of Energy is supporting fundamental 
studies upon which future technological advances may be made. 
Part of this program consisted of sponsoring a workshop for repre- 
sentatives of industry, Federal laboratories, and academic institutions 
for the purpose of identifying research needs in the area of fluid 
dynamics and thermal processes. The four workshop papers on fluid 
mechanics, separation phenomena, energy processing, and energy 
reactions are presented. (LCL) 


1651 (FE—2700-5) Heat transfer in a fluidized counter current 
bed. Quarterly report, August-November, 1978. Jackson, R. (Houston 
Univ., TX (USA)). Dec 1978. Contract EF-77-S-01-2700. 27p. Dep. 
NTIS, PC A03/MF AOl1. 
An apparatus has been designed and constructed to investi- 
= the downflow of larger and/or denser particles through a 
uidized bed of smaller and/or less dense particles. An investigation 
of the influence of bed depth, bed expansion and feed rate of the 
heavier particles on the holdup of heavy particles has now been 
completed for one pair of particles, namely limestone chips and 
polystyrene beads. This has revealed the existence of bed expansion 
and particle feed rates which minimize the residence time of the 
particles in the bed. The maximum attainable particle feed rate, 
limited by flooding has also been related to the bed depth and bed 
expansion. Work has started on an investigation of the influence of 
the density and size of the descending particles on the operation of 
the system. A two-dimensional fluidized bed has also been construct- 
ed and used in a visual and cinematographic investigation of the 
mechanism of particle descent through the bed. Additions to the 
testing rig required to measure heat transfer rates between the 
descending particles and the bed have been completed. 


1652 (INKA-Conf—78-216-003) Heat exchange in stirrer ves- 
sels in multiphase systems. Steiff, A. (Dortmund Univ. (Germany, 
F.R.). Lehrstuhl fuer Thermische Verfahrenstechnik). 1978. 35p. (In 
German). (CONF-781252—2). Dep. NTIS (US Sales Only), PC 
A03/MF AOl1. 

From GVC lecture meeting on advances in chemical engi- 
neering; Duesseldorf, F.R. Germany (4 Dec 1978). 

In the field of indirect heat exchange in stirrer boilers for gas- 
liquid, liquid-liquid, solid-liquid, and solid-gas systems, the heat 
transfer behavior has been analyzed and presented from the point of 
view of similarity theory. Experimental results from the relevant 
literature and proposed calculation relations have been critically 
compared, and statements on down- or upscaling have been made. 
The review is limited to simple multiphase systems with Newtonian 
or non-Newtonian flow behavior. Further investigations on the basis 
of these findings are necessary for complex multiphase systems of 
doughy or pasty consistency, with demixing, creaming, or deposition 
phenomeny, or with a tendency to accretion or caking as often 
observed in practice. 


1653 (K/ET—173) Desublimation process: verification and ap- 
plications of a theoretical model. Eby, R.S. (Oak Ridge Gaseous 
Diffusion Plant, TN (USA)). 1 Aug 1979. Contract W-7405-ENG- 
26. 25p. (CONF-791108—6). Dep. NTIS, PC A02/MF AOl1. 

From 72. AICHE meeting; San Francisco, CA, USA (25 Nov 
1979). 

A theoretical model simulating the simultaneous heat and 
mass transfer which takes place during the desublimation of a gas to 
a solid is presented. Desublimer column loading profiles to experi- 
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mentally verify i:> model were obtained using a gamma scintillation 
technique. The data ixdicate that, if the physical parameters of the 
desublimed frost materiai are known, the model can accurately 
predict the desublimation phenomenon. The usefulness of the model 
in different engineering applications is also addressed. 


1654 (LA—7997-MS) Quasi-steady droplet phase change in the 
presence of convection. Dukowicz, J.K. (Los Alamos Scientific Lab., 
NM (USA)). Aug 1979. Contract W-7405-ENG-36. 22p. Dep. NTIS, 
PC A02/MF AOl1. 

Simple expressions for the rate of change of droptet mass and 
droplet temperature are derived for an arbitrary convective environ- 
ment, under the assumptions: (1) unity Lewis number, or constant 
Lewis number and equal gas-phase species C/sub p/, and (2) uniform 
conditions on the droplet surface. Supplemented by a suitable dro- 
plet heat-flux correlation, these equations form a simple, but quite 
general, droplet phase change model. 


1655 (ORNL/TM—6349) TRIFEM 1: a two-dimensional finite 
element mesh generator and preprocessor for fluid flow problems in 
straight channels. Kleinstreuer, C.; Patterson, M.R.; Bledsoe, J.L. 
(Oak Ridge National Lab., TN (USA)). Sep 1979. Contract W-7405- 
FNG-26. 60p. Dep. NTIS, PC A04/MF AOl1. 

The report describes a graphics mesh generator and pre- 
processor system that can be used as a preprocessor for two- 
dimensional flow problems. TRIFEM | provides a simple means of 
generating triangular finite element meshes of variable density for 
regions which can be conceptualized as rectangular and/or trapezoi- 
dal. A number of options for local mesh refinements, deleting and 
adding triangles in an interactive fashion, makes this program versa- 
tile without complicating its execution. The routines in this code 
have been implemented on the DECsystem PDP-10 computer with 
graphic display on the Tektronix 4014 or 4006 terminals. Much of 
the plotting in these codes is accomplished through the use of 
DISSPLA software. The TRIFEM | routines are written in stand- 
ard FORTRAN. 


1656 (UCRL—82899) Solution of the time-dependent incom- 
pressible Navier-Stokes and Boussinesq equations using the Galerkin 
finite element method. Gresho, P.M.; Lee, R.L.; Chan, S.T.; Sani, 
R.L. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). Aug 1979. Contract W-7405-ENG-48. 2ip. (CONF-790939— 
1). Dep. NTIS, PC A02/MF AO1. 

From IUTAM symposium on approximation methods for 
navier-stokes problems; Paderborn, F.R. Germany (9 Sep 1979). 

This research was directed toward the generation of a time- 
dependent, three-dimensional model of the atmospheric boundary 
layer using the Galerkin finite element method (GFEM). Along the 
way, capabilities were developed for solving the two-dimensional 
Navier-Stokes and Boussinesq equations, both steady and time-de- 
pendent. These innovative techniques for time-dependent flows are 
described and illustrated. The GFEM is applied to the primitive 
variable (u,P,1) equations, thus generating, in the conventional 
manner, a coupled system of ordinary differential equations in time. 
A time integration method which gives very accurate, and reason- 
ably efficient solutions to these time-dependent problems is dis- 
cussed. It is stable for any grid spacing and Reynolds number, is non- 
dissipative, and incorporates an automatic time stem selection strat- 
egy. The techniques are then demonstrated by means of two numeri- 
cal examples - both starting with a motionless sytem: (1) a thermally 
driven square cavity which goes to a steady-state and (2) isothermal 
flow around a circular cylinder which leads to periodic vortex 
shedding. 


1657 Effect of surface roughness on heat transfer from horizon- 
tal immersed tubes in a fluidized bed. Grewal, N.S., Saxena, S.C. 
(Department of Energy Engineering, University of Illinois at Chica- 
go Circle, Box 4348 Chicago, IL. 60680). J. Heat Transfer; 101: No. 
3, 397-403(Aug 1979) 

Experimental results of the total heat transfer coefficient 
between 12.7 mm dia copper tubes with four different rough surfaces 
and glass beads of three different sizes as taken in a 0.305 m x 0.305 
m square fluidized bed as a function of fluidizing velocity are 
reported. The comparison of results for the rough and technically 
smooth tubes suggests that the heat transfer coefficient strongly 
depends on the ratio of pitch (P/sub f/) to the average particle 
diameter (d/sub p/), where P/sub f/ is the distance between the two 
corresponding points on consecutive threads or knurls. By the 
proper choice of (P/sub f//d/sub p/) ratio, the maximum total heat 
transfer coefficient for V-thread tubes (h/sub w/fb) can be increased 
by as much as 40 percent over the value for a smooth tube with the 
same outside diameter. However, for values of (P/sub f//d/sub p/) 
less than 0.95, the maximum heat transfer coefficient for the V- 
thread rough tubes is smaller than the smooth tube having the same 
outside diameter. The qualitative variation of the heat transfer coeffi- 
cient for rough tubes with (P/sub f//d) is explained on the basis of 
the combined effect of contact geometry between the solid particles 
and the heat transfer surface, and the solids renewal rate at the 
surface. The present findings are critically compared with somewhat 
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similar investigations from the literature on the heat transfer from 
horizontal or vertical rough tubes and tubes with small fins. 


1658 Heat transfer in thermally developing, absorbing, emitting 
and scattering slug and Couette flows between parallel plates with 
collocation method. Chawla, T.C.; Hauser, G.M.; Chan, S.H. New 
York, NY; American Society of Mechanical Engineers (1979). 15p. 
(CONF-790808—20). 

From 18. ASME national heat transfer conference; San 
Diego, CA, USA (Aug 1979). 

A collocation method based on the use of piecewise Hermite 
cubic and B-splines as approximating functions in the space variables 
and Gaussian quadrature points as collocation points for the solution 
of radiation-convection problems with scattering is presented. It is 
demonstrated that this method provides higher order accuracy than 
available from traditional methods for solving these problems. The 
solution for the thermally developing Couette flow with scattering, 
shows that scattering is presented. It is demonstrated that this 
method provides higher order accuracy than available from tradi- 
tional methods for solving these problems. The solution for the 
thermally developing Couette flow with scattering, shows that scat- 
tering tends to decrease radiation component of heat transfer with- 
out affecting the convecting component at low optical thicknesses. 
For moderate to high values of optical thicknesses, both the convec- 
tive and radiation components are reduced. A significant feature of 
combined radiation-convection in thermally developing flow appears 
that total Nusselt number increases downstream of position of mini- 
mum rather than approaching an asymptotic value as the case with 
corresponding pure convection. Another departure in the behavior 
appears to be lack of existence of similarity in the temperature 
profiles particularly at low values of conduction-radiation parameter. 


MATERIALS TESTING 
REFER ALSO TO CITATION(S) 939, 1110, 1707 


1659 (HEDL-SA—1709-FP) Use of fluorescent screens for iso- 
tope radiography. Hubbard, S.K. (Hanford Engineering Develop- 
ment Lab., Richland, WA (USA)). 1979. Contract EY-76-C-14-2170. 
16p. (CONF-790767—1). Dep. NTIS, PC A02/MF AO1. 

From Improving radiographic nondestructive testing; Ash- 
ville, NC, USA (31 Jul 1979). 

Portions of document are illegible. 

Radiographic examination can be performed on items beyond 
the limitation of conventional isotope radiography without a great 
loss of resolution. With proper film and screen sclection and scatter 
radiation control, fluorescent screens can be a valuable additional 
tool for radiography. 


1660 (LA-UR—79-2428) Fan to parallel beam conversion in 
CAT by rubber sheet transformation. Wecksung, G.W.; Kruger, R.P.; 
Morris, R.A. (Los Alamos Scientific Lab., NM (USA)). 1979. Con- 
tract W-7405-ENG-36. 9p. (CONF-790838—2). Dep. NTIS, PC 
A02/MF A0O1. 

From 23. annual international symposium of the Society of 
Photographic Instrumentation Engineers; San Diego, CA, USA (27 
Aug 1979). 

A technique for converting fan-beam projections to parallel- 
beam projections for use in computed tomography is presented. The 
problem is approached by use of a rubber sheet transformation. 
Since the data is discretized, an interpolation step is necessary. For 
densely sampled data this approach appears satisfactory and a signifi- 
cant reduction in photon noise is observable in computer simulations. 


VACUUM ENGINEERING 


1661 All-metal automated Toepler pump for laboratory use. 
Baker, R.W.; Buxton, T.L.; Ellefson, R.E. (Monsanto Research 
Corporation, Mound Facility, Miamisburg, Ohio 45342). Rev. Sci. 
Instrum.; 50: No. 11, 1429-1432(Nov 1979). 

An all-metal automated Toepler pump has been developed 
with improved safety and reliability over the traditional glass pump. 
New applications cited include the preparation of standard gas 
mixtures and the transfer of gas for vapor phase reactions. 


ELECTRONIC CIRCUITS AND DEVICES 


REFER ALSO TO CITATION(S) 391 


1662 (BDX—613-2172(Rev.)) Mechanical behavior of an axi- 
symmetric solder joint-component system during encapsulation and 
thermal cycling. Final report. Jarboe, D.M. (Bendix Corp., Kansas 
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City, MO (USA)). Jun 1979. Contract EY-76-C-04-0613. 29p. Dep. 
NTIS, PC A03/MF AOl1. 

Axisymmetric solder joint models were instrumented with 
strain gages and deflectometers to monitor mechanical behavior 
during encapsulation and thermal cycling. After encapsulation with 
glass microballoon-filled epoxy, the joints were cycled between -54 
and 74°C. Thermal ratcheting was indicated by cyclic work harden- 
ing of the copper lead wire and plastic flow in the 63Sn-37Pb solder. 


1663 (BDX—613-2246) Lead frame bonder modifications for 
more uniform production bonding. Blazek, R.J.; Piper, W.A. (Bendix 
Corp., Kansas City, MO (USA)). Jul 1979. contract EY-76-C-04- 
0613. 8p. (CONF-791113—1). Dep. NTIS, PC A02/MF AO1. 

Rom ISHM conference; Los Angeles, CA, USA (13 Nov 
1979). 

Lead frame thermocompression bonding is used for the at- 
tachment of external gold and nickel plated copper leads which 
provide electrical contact to hybrid microcircuits. Significant modi- 
fications, which included substrate heating, were made to a standard 
lead frame bonder to determine whether bond strengths could be 
improved and bond delaminations reduced compared to the bond 
results produced by a conventional bonder. These conclusions were 
derived from the he (1) substrate thin film and lead frame gold 
plating properties were a stronger determinant of the resultant bond 
strength and failure modes than the bonder and were a singificant 
contributor to bond delaminations; (2) heated substrates alone did 
not produce better bond results than unheated substrates when using 
the same modified bonder and previously aceptable substrates and 
lead frames; and (3) a redesigned bonder, with several modifications 
for more effective heat and pressure control, improved the bond 
results on marginal substrates. 


1664 (BDX—613-2257) Production of thin film networks which 
utilize chrome-gold conductors. Rathbun, D.A. (Bendix Corp., Kansas 
City, MO (USA)). Jul 1979. Contract EY-76-C-04-0613. 8p. (CONF- 
791113—3). Dep. NTIS, PC A02/MF AO1. 

From ISHM conference; Los Angeles, CA, USA (13 Nov 
1979). 

Thin film networks (TFNs), designed by Sandia Laboratories, 
Albuquerque, are manufactured by the Bendix Corporation, Kansas 
City Division, for DOE programs. The majority of the TFNs 
fabricated at this division utilize gold films 3 to 9 ym thick evaporat- 
ed over a chromium film. The chromium film is evaporated over 
sputtered tantalum nitride film, and the substrate material is 0.027 in. 
(0.686 mm) thick alumina. The TFNs must have high film adhesion 
characteristics, meet high bondability requirements, and allow stable 
electrical parameters. Various production techniques ensure these 
high reliability TFNs. 


1665 Versatile pulse programmer for nuclear magnetic reso- 
nance. Adduci, D.J.; Gerstein, B.C. (Ames Laboratory-DOE, Instru- 
mentation Services and Department of Chemistry, Iowa State Uni- 
versity, Ames, Iowa 50011). Rev. Sci. Instrum.; 50: No. 11, 1403- 
1415(Nov 1979). 

A microprocessor-based pulse programmer for pulsed NMR 
applications employing digital integrated circuit and microprocessor 
techniques is described. The pulse programmer was designed to be 
completely general with the capability to quickly and easily program 
any desired pulse sequence. Pulse sequencing and timing information 
is entered through any standard ASCII terminal using a program- 
ming language developed specifically for NMR. A resident text 
editor provides for easy pulse sequence modifications as well as a 
program library feature. A language translator and run-time monitor 
transform this general hardware system into a “smart” pulse pro- 
grammer capable of extended programming functions. 


1666 Automatic torque magnetometer for vacuum-to-high-pres- 
sure hydrogen environments. Larsen, J.W.; Livesay, B.R. (Engineer- 
ing Experiment Station, Georgia Institute of Technology, Atlanta, 
Georgia 30332). Rev. Sci. Instrum.; 50: No. 10, 1285-1290(Oct 1979). 

An automatic torque magnetometer has been developed for 
use in high-pressure hydrogen. It will contain pressures ranging from 
vacuum to 200 atm of hydrogen gas at sample temperatures greater 
than 400 °C. This magnetometer, which uses an optical lever postion 
sensor and a restoring force technique has an operating range of 2.0 
x 10° dyn cm to 1.6 x 10°‘ dyn cm. An accompanying digital data 
collection system extends the sensitivity to 1 x 10~° dyn cm as well 
as increasing the data handling capacity of the system. The magnetic 
properties of thin films in high-temperature and high-pressure hydro- 
gen environments can be studied using this instruments. 


1667 Stable pulsed hollow cathode power supply. Dewalt, F.G.; 
Amend, J.R.; Woodriff, R. (Department of Chemistry, Montana 
State University, Bozeman, Montana 59717). ET-78-C-01-3087. Appi. 
Spectrosc.; 33: No. 5, 460-463(Sep 1979). 

A circuit for a stable caieed hollow cathode power supply is 
described. The long term current stability of this power supply is 
shown to have a relative standard deviation of +- 0.0082%. This 
power supply has been used to replace the optical chopper in 
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conventional atomic absorption systems using lock-in amplifier type 
data acquisition. 


WASTE PROCESSING PLANTS AND 
EQUIPMENT 


REFER ALSO TO CITATION(S) 1274 


= (FC—5143-T2) Dutchess County pyrolysis project. Final 

ummary report. (Velzy (Charles R.) Associates, Inc., Mineola, NY 
(USA)). Jul 1979. Contract EM-78-G-01-5143. 249p. Dep. NTIS, PC 
All1/MF AOl. 

The purpose of this study was to develop a design and cost 
estimate for a resource recovery facility for Duchess County, NY 
which would use the Purox pyrolysis process to produce fuel gas. 
Information is included on solid waste and sewage sludge quantities 
and characteristics, site investigations, and products, the potential 
markets for recovered materials and energy, the plant design features 
and cost, and the overall economic viability of the project. (LCL) 


COMBUSTION SYSTEMS 
REFER ALSO TO CITATION(S) 24, 1609 


1669 (DOE/ET—2473-1) Industrial application of fluidized- 
bed combustion: phase I. Quarterly technical progress report, January 
1-March 31, 1979. (Combustion Engineering, Inc., Windsor, CT 
(USA)). Oct 1979. Contract EX-76-C-01-2473. 97p. Dep. NTIS, PC 
A0S5/MF AOl1. 

In March, 1979, ground was broken for the Fluidized Bed 
Industrial Boiler Demonstration Plant at the US Navy Training 
Station, Great Lakes, Illinois. EPA approval of the Prevention of 
Significant Deterioration report fulfilled the final prerequisite to the 
start of construction. Sub-Scale Unit (SSU) testing provided signifi- 
cant information for the final design of the Demonstration Plant. 
Design work for the Demo continued space, along with planning 
and preparation for operation and testing. SSU shakedown was 
completed, and about 60% of the planned test matrix was accom- 
plished. Based on the test results, Demo Plant design values were 
developed for: combustion efficiency, free-board heat release, in-bed 
heat transfer coefficients, and elutriation rates. Indications for the 
Demo Plant are that the natural circulation rate will be satisfactory, 
and SO2 and NO/sub x/ emissions will be well within required 
limits. Several phases of the Demo Plant design were reviewed or 
updated, and a number of features were finalized. Heat and mass 
Balance, Process Flow Diagrams, and performance design criteria 
were revised to reflect SSU test results. Bed surface requirements of 
the boiler were recalculated. Plant systems were simplified by dele- 
tion of the combustion air system bypass and and acid wash line. 


1670 (FE—2325-19) Testing, identification, and evaluation of 
commercial and advanced experimental materials and coatings under 
design conditions simulating fuel power cycle combinations. Task II. 
Evaluation of heat exchanger materials for use in coal fired fluidized 
bed combustion environment. Final report, June 1976-November 1977. 
Hall, A.M.; Vaughan, D.A.; Krause, H.H. Jr.; Carlton, H.E.; 
Wright, I.G.; Stickford, G.H. Jr.; Boiarski, A.A.; Luce, R.G. (Bat- 
telle Columbus Labs., OH (USA)). Dec 1978. Contract EX-76-C-01- 
2325. 159p. Dep. NTIS, PC A08/MF AOl1. 

The Department of Energy established a program at 
Battelle’s Columbus Laboratories to obtain engineering data on the 
durability of candidate heat-transfer and structural support materials 
Operating in an atmospheric-pressure fluid-bed combustor burning 
high-sulfur coal in the presence of limestone as a sulfur oxide getter. 
The research was done in Battelle's 24-in. dia fluid-bed combustor 
—— at 1620°F, 8 ft/sec superficial velocity, 25% excess air, 
and 0.1 lb/MM Btu SO, in the flue gas (1.2 Ib/MM Btu SOz is 
EPA's new source standard for large combustion equipment). Candi- 
date heat-transfer materials investigated were FSX 414, 310, 304, 18- 
18-2, 347 stainless steels, IN 671, P9, and two coatings featuring Al 
and Cr; they were tested for 10,500 and 1500 h at 1100 to 1580°F. 
Candidate support structure materials studied were 304, 310, 347 
stainless steels, aluminized 304 and 310 stainless steels, and Alloy 
825, all tested at 1620°F for 1080 h. Results indicated FSX 414 and 
310 SS as best for heat-transfer service, with Alloy 825 and 310 SS 
best for support structures. The severe erosion of several 316 SS 
bed-cooling tubes demonstrated the vulnerability of metal to erosion 
at temperatures too low for formation of protective oxide scales. The 
results of < short supplemental program run with lower metal 
temperatures (400 to 910°F) indicated a maximum in the observed 
metal loss (thickness) for several alloys, this occurring at 700 to 
860°F for 316 SS, 846°F for E-Brite and 820°F for P9. Individual 
particle velocity measurements in the bed showed 10% had veloci- 
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ties more than twice the superficial velocity with some five times 
that value. 


1671 (STUDSVIK/E4—79/23) Combustion in a fast fluidized 
bed. Stroemberg, L. (Studsvik Energiteknik AB, Nykoeping 
(Sweden)). 6 Apr 1979. 29p. (In Swedish). Dep. NTIS (US Sales 
Only), PC A03/MF AOl1. 

An experimental model for combustion in a fast fluidized bed 
has been constructed. Cold flow experiments for different fuels are 
also described. Furthermore, properties of flow have been studied as 
well as heat transfer properties using solid fuels. 


POLLUTION CONTROL EQUIPMENT 


REFER ALSO TO CITATION(S) 1744, 1745, 1746, 1748 


PARTICLE ACCELERATORS 


DESIGN, DEVELOPMENT, AND OPERATION 


1672 (FERMILAB—79/9) Fermilab report. (Fermi National 
Accelerator Lab., Batavia, IL (USA)). Sep 1979. Contract EY-76-C- 
02-3000. 30p. Dep. NTIS, PC A03/MF AOl1. 

An enormous wealth of experimental and theoretical results 
was presented at the International Symposium on Lepton and 
Photon Interactions at High Energies held at Fermilab during 
August 23 to 29, 1979. The major results reported at the conference 
are summarized in the bulk of this issue. The following regular 
sections are also presented: summary of operations - August 1979; 
monthly operations history - August 1979; beam utilization by ex- 
perimental activity - August 1979; facility utilization summary - 
August 1979; and manuscripts and notes prepared from August 17, 
1979 to September 17, 1979. (RWR) 


1673 (GSI-P—S5-78(V.2), pp 406-431) Next generation of rela- 
tivistic heavy ion accelerators. Grunder, H.; Leemann, C.; Selph, F. 
(California Univ., Berkeley (USA). Lawrence Berkeley Lab.). Jul 
1978. 


From Symposium on relativistic heavy-ion research; Darm- 
stadt, F.R. Germany (7 May 1978). 

We present results of exploratory and preliminary studies of a 
next generation of heavy ion accelerators. This is not intended to be 
a definitive report, but only a brief summary of some of the most 
important considerations. Exact specifications must ultimately be 
derived from the physics to be investigated at such a facility, a topic 
extensively discussed in other contributions to this conference. 


1674 (LBL--8151, pp 235-241) Accelerator operations and de- 
velopment. Bowen, J.; Glasgow, L.; Gough, R.A.; Hendrie, D.L.; 
Lam, R.; Von Rossen, P.; Conzett, H.E.; Muller, R.A.; Stephenson, 
E.J.; Mast, T.S. 1978. 

In Nuclear science annual report, July 1, 1977-June 30, 1978. 

Operation of the 88-inch cyclotron for the period July 1977, 
through June 1978, is reviewed, and developments in the following 
areas are briefly summarized: grid matching transformer; frequency 
lowering; maximum coil current; ys beam pulsing system; cryo- 
pumping system; PIG source; and beam monitoring. Improvements 
to the polarized ion source are detailed. Use of the cyclotron for 
radioisotope dating is described. 5 figures, 2 tables. (RWR) 


BEAM DYNAMICS, FIELD CALCULATIONS, AND 
ION OPTICS 


1675 (BNL—51022) Space-charge limits for linear accelerators. 
Maschke, A.W. (Brookhaven National Lab., Upton, NY (USA)). 1 
May 1979. Contract EY-76-C-02-0016. 12p. Dep. NTIS, PC A02/ 
MF AOl. 

uations are developed which determine the space-charge 
limits for a generalized linear accelerator. A single parameter k, the 
ratio of space charge to restoring forces, is the only unknown 
parameter. Experience and computer simulations indicate that k = 
0.5. 


1676 (SLAC-PUB—2393) New method for positron production 
at SLAC. Aune, B.; Miller, R.H. (Stanford Linear Accelerator 
Center, CA (USA)). Sep 1979. Contract EY-76-C-03-0515. 4p. 
(CONF-790927—23). Dep. NTIS, PC A02/MF AO1. 

From Linear acodiuuntie conference; Montauk, NY, USA (10 
Sep 1979). 

The focusing system for the positron beam at SLAC makes 
use of an adiabatically tapered solenoid whose transverse acceptance 
remains high over a broad energy band. From the computed distri- 
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bution in energy of the accepted positrons, one can estimate that 
approximately one-half of the total number of positrons lies within 
the energy band from 2 - 4 MeV. Due to the debunching effect over 
the drift space following the target, only the high energy part (from 
4.5 MeV to 10 MeV or more) of the accepted spectrum contributes 
to the useful current (within 1% energy bin). By decelerating the 
beam in a special short section very near the converter it is possible 
to obtain a bunching of all the accepted positrons with energy above 
2 MeV within approximately 5°, giving an improvement of a factor 
of two on the analyzed current. 


AUXILIARIES AND COMPONENTS 


1677 (KEK—77-31, pp 53-63) Extracts from ‘high energy accel- 
erator shielding--the present situation and needs for the future’. 
Thomas, R.H. (California Univ., Berkeley (USA). Lawrence Berke- 
ley Lab.). Mar 1978. 

From Symposium on shielding design of accelerator; Oho, 
Ibaraki, Japan (7 Nov 1977). 

This report is a review of the shielding problems in high- 
energy accelerator facilities. The first series of the experiments 
concerning radiation shielding were carried out at CERN during the 
period 1961 - 1963, in response to needs to design the shielding for 
NIMROD. The high-energy nuclear cascade was studied in some 
detail in concrete and steel shield assemblies, with primary proton 
energy of between 10 GeV and 28 GeV. The experimental results 
were compared with the results of sophisticated radiation transport 
calculations, and the comparison stimulated improvements in such 
calculational technique. The low-energy neutrons generated in 
shielding were studied in some detail by an experiment at the 
Bevatron. This experiment was initiated largely because of the needs 
to answer certain questions which arose during the design of a 200- 
GeV proton synchrotron at Berkeley. Several important conclusions 
resulting from the measurements at the Bevatron were obtained. 
Measurements made in the earth shielding of the Brookhaven AGS 
demonstrated strong influence of the distribution of the radiation 
source on the transmission of radiation through the soil. This work 
led to another experiment planned at the CERN to study the 
transmission of radiation through earth, neutron spectra at different 
depth in earth shield, and the angular distribution of high energy 
particles. The measurement of neutron flux density to deepest pene- 
tration in a steel shielding was made at Brookhaven. Measurements 
of the neutron spectra outside the shielding of the 20-GeV electron 
linac were carried out at Stanford. 


ION SOURCES 
REFER ALSO TO CITATION(S) 1674 


EXPERIMENTAL FACILITIES AND EQUIPMENT 
REFER ALSO TO CITATION(S) 1698 


1678 (BNL—26690) Synchrotron radiation from a Helical Wig- 
gler. Irani, A.A. (Brookhaven National Lab., Upton, NY (USA)). 1 
Aug 1979. Contract EY-76-C-02-0016. 18p. Dep. NTIS, PC A02/ 
MF AOl. 

The use of Wiggle: magnets as an improved source of synch- 
rotron radiation from high energy electron storage rings was pro- 
posed a few years ago. Since then it has also been suggested that 
synchrotron radiation from Wiggler magnets placed in proton ma- 
chines can be used to monitor energy, dimensions and position of the 
beam and that this effect is even more interesting in proton storage 
rings where the need to see the beam is greater. Most of the 
calculations carried out so far consider radiation from a single 
particle in a Wiggler which is appropriate when the beam is radiat- 
ing incoherently. In this paper a general formalism is developed for 
the case when the beam radiates coherently. These results are then 
applied to both electron and proton storage rings. For the electron 
case, an expression is derived for the length of the bunch to be used 
as a more intense coherent radiation source. For proton machines 
the radiation can be used to measure energy, current, transverse 
dimensions and longitudinal density variations in the beam. 


1679 (BNL—26700) Physics for a new kaon facility at the AGS. 
May, M. (Brookhaven National Lab., Upton, NY (USA)). 1979. 
Contract EY-76-C-02-0016. 7p. Dep. NTIS, PC A02/MF AOl1. 

A new kaon facility is being planned at the Brookhaven 
Naticnal Laboratory Alternate Gradient Synchrotron. This paper 
discusses experiments in hypernuclear physics that might be per- 
formed at such a facility. Recent results from the Brookhaven 
hypernuclear spectrometer and elsewhere are presented as an indica- 
tion of future directions in hypernuclear physics research. Expecta- 
tions for the performance of the new facility are outlined 
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1680 (BNL—51029) MEQALAC: a new approach to low beta 
acceleration. Maschke, A.W. (Brookhaven National Lab., Upton, 
NY (USA)). 1 Jun 1979. Contract EY-76-C-02-0016. 6p. Dep. NTIS, 
PC A02/MF AOl. 
An acceleration system is described which allows one to 
accelerate high currents of ions at very low velocities. The main 
rinciple is to utilize an array of electrostatic quadrupoles in an rf 
co drift tube, rather than a single magnetic quadrupole, as is 
usually the case. Because electrostatic quads can be built with very 
small apertures, relatively high frequencies can be used. A number of 
examples are given. 


1681 (LBL—9763) Microcomputer control system for the Su- 
perHILAC third injector. Lancaster, H.D.; Magyary, S.B.; Glatz, J.; 
Selph, F.B.; Fahmie, M.P.; Ritchie, A.L.; Keith, S.R.; Stover, G.R.; 
Besse, L.J. (California Univ., Berkeley (USA). Lawrence Berkeley 
Lab.). Sep 1979. Contract W-7405-ENG-48. 6p. (CONF-790927— 
28). Dep. NTIS, PC A02/MF AO1. 

om Linear accelerator conference; Montauk, NY, USA (10 
Sep 1979). 

A new control system using the latest technology in micro- 
computers will be used on the third injector at the SuperHILAC. It 
incorporates some new and progressive ideas in both hardware and 
software design. These ideas were inspired by the revolution in 
microprocessors. The third injector project consists of a high volt- 
age pre-injector, a Wideroe type linear accelerator, and connecting 
beam lines, requiring control of 80 analog and 300 boolean devices. 
To solve this problem, emphasizing inexpensive, commercially avail- 
able hardware, we designed a control system consisting of 20 micro- 
computer boards with a total of 700 kilobytes of memory. Each 
computer board using a 16-bit microprocessor has the computing 
power of a typical minicomputer. With these microcomputers oper- 
ating in parallel, the programming can be greatly simplified, literally 
replacing software with hardware. This improves system response 
speed and cuts costs dramatically. An easy to use interpretive 
language, similar to BASIC, will allow operations personnel to write 
special purpose programs in addition to the compiled procedures. 


1682 (ORNL/CSD/TM—98) SATDSK: a numerical simula- 
tion of the magnetic field due to saturated iron in cyclotron poletips. 
McNeilly, G.S. (Union Carbide Corp., Oak Ridge, TN (USA). 
Nuclear Div.). Oct 1979. Contract W-7405-ENG-26. 20p. Dep. 
NTIS, PC E02/MF E02. 

SATDSK is a computer program, written in FORTRAN, 
which calculates the median plane magnetic field due to fully 
saturated iron poletips. Optionally, SATDSK calculates the magnet- 
ic field due to disks of magnetic charge, which can simulate the 
effect of holes in the iron poletip, or circular trim rods embedded in 
the poletip. SATDSK is intended for poletip geometries that are 
both symmetric about the median plane, and have azimuthal sector 
symmetry. Thus, the program is primarily designed to simulate the 
magnetic field due to iron poletips in superconducting cyclotrons. 


1683 (ORNL/TM—7048) Photon dose rate in the vicinity of a 
high-energy proton beam scraper. Alsmiller, R.G. Jr.; Barish, J. (Oak 
Ridge National Lab., TN (USA)). Oct 1979. Contract W-7405-ENG- 
26. 23p. Dep. NTIS, PC A02/MF AOl1. 

Calculated results are presented of the photon dose rate from 
the induced activity in the vicinity of a beam scraper for a 400-GeV 
proton accelerator. Proton energies of 30 GeV and 400 GeV are 
considered since 30-GeV protons will be used for beam alignment 
studies. Results are given at various positions with respect to the 
scraper and as a function of time after the beam is turned off. In the 
case of the 30-GeV protons both borated and nonborated concrete 
have been considered as the material of the accelerator tunnel and 
the beam scraper shield. In the geometry considered here, the 
presence of the boron in the concrete has only a small effect on the 
dose rates. 


1684 (SLAC-PUB—2392) Particle acceleration with TEo1: 
cavity. Farkas, Z.D. (Stanford Linear Accelerator Center, CA 
(USA)). Sep 1979. Contract EY-76-C-03-0515. 4p. (CONF-790927— 
25).  ° NTIS, PC A02/MF AOl1. 

rom Linear accelerator conference; Montauk, NY, USA (10 
Sep 1979). 

Presently, the maximum effective electric field, E/sub a/, in 
an accelerating structure is limited by the available peak rf power. If 
the structure is superconducting, the peak power requirements are 
reduced by several orders of magnitude but E/sub a/ is limited by 
electron loading caused by surface electric fields. A right circular 
cylinder TE:: cavity has no surface electric fields and therefore, E/ 
sub a/ is not limited by electron loading but can reach a much higher 
value which is limited by magnetic breakdown. A particle traversing 
the cavity along a chord of a cylinder wall circle gains a net voltage. 
This paper calculates the shunt resistance of a TEo:; structure. It 
concludes that for the same E/sub a/, a 4.2°K TEo:; structure at 500 
MHz requires 1000 times less peak power and four times less average 
power than a nonsuperconducting TMowo structure, and can sustain 
an E/sub a/ several times greater than can be presently sustained by 
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a superconducting TMoio structure. Acceleration by a TE: right 
circular cavity is also considered. 


1685 Collective methods of acceleration. Rostoker, N.; Reiser, 
M. (eds.). Chur, Switzerland; Harwood Academic Publishers (1979). 
750p. (CONF-780575—). Harwood Academic Publishers, P.O. Box 
786, Cooper Station, New York, NY. 

From 3. conference on collective methods of acceleration; 
Laguna Beach, CA, USA (22 May 1978). 

Subject areas covered by the conference include: early papers 
on collective accelerators; electron ring accelerators; wave accelera- 
tors; relativistic electron beams - controlled potential well; ion 
diodes, luce diodes, auto-acceleration, etc; and new problems and 
accelerator concepts. Abstracts of individual papers from the confer- 
ence were prepared separately for the data base. (GHT) 


1686 Feasibility of heavy charged-particle microscopy. Yang, 
T.C.; Welch, G.; Tobias, C.A.; Maccabee, H.; Hayes, T.; Craise, L.; 
Benton, E.V.; Abrams, F. (Univ. of California, Berkeley). Ann. N. Y. 
Acad. Sci.; 306: 322-339(31 Mar 1978). 

The idea of applying accelerated heavy ions to microscopy 
was developed and proposed about ten years ago. The advancement 
of heavy-ion accelerator technology has promoted development of a 
new imaging system for diagnostic radiology. The plastic nuclear 
track-etch detector technique has recently been used for microradio- 
graphy with low-energy heavy ions, and images of various biological 
specimens, including living plant cells, have been obtained. A simple 
and straightforward theoretical analysis indicates that a resolution of 
a few hundred angstroms may be reached in imaging a living cell 
with heavy particles of 10-um range. At present, however, such a 
high resolution is not expected, since the radiation damages to the 
specimen can be very severe at high doses. With certain improve- 
ment the present heavy-ion microradiography technique, neverthe- 
less, can be used for gaining information on the density of organelles 
in a living cell and for obtaining a three-dimensional image of a 
living cell. A preliminary study on contrast mechanisms suggests 
that the heavy-ion microscope may give an equal or better contrast 
than the electron microscope. Other possible means of getting infor- 
mation with heavy-ion microscopes should be explored also. An 
energy or range analysis of heavy particles that passed through the 
biological specimen with a proper detector, for example can provide 
additional information of interest. 


STORAGE RINGS 
REFER ALSO TO CITATION(S) 1626, 1678 


1687 (LBL—9475) Time-resolved spectroscopy using synchro- 
tron radiation. Poliakoff, E.D. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.; California Univ., Berkeley (USA). Dept. 
of Chemistry). Aug 1979. Contract W-7405-ENG-48. 112p. Dep. 
NTIS, PC A06/MF AO1. 

Thesis. 

Work performed at the Stanford Synchrotron Radiation Lab- 
oratory (SSRL) is reported. The timing characteristics of the 
SPEAR beam (pulse width = 0.4 nsec, pulse repetition period = 
780 nsec) were exploited to determine dynamic behavior of atomic, 
molecular, excimeric, and photodissociative gas-phase species ex- 
cited by vacuum-ultraviolet (VUV) radiation. Fast fluorescence 
timing measurements were done to determine excited-state lifetimes 
of Kr and Xe. Pressure-dependent timing studies on Xe gas at higher 
concentrations demonstrated some of the problems associated with 
previous kinetic as of the Xe2 system. It was found that even 
qualitative agreement of observed Xe lifetimes as a function of 
pressure required the assumption that the radiative lifetime was a 
strong function of internuclear separation. The radiative decays of 
chemically unstable fragments, CN* (B?=*) and XeF* (B?=* and 
C? Pi/sub 3/2//), were studied by pulsed photodissociation of stable 
parent compounds, ICN and XeF2. When the polarization of the 
CN* (B?*) fragment fluorescence was measured, it was found to 
be non-zero and strongly dependent on excitation wavelength. This 
polarization is related to the symmetry of the photodissociative 
surface via a classical model, and the variations in the polarization 
with wavelength is attributed to symmetry and lifetime effects of a 
predissociating parent molecule. Despite the drawbacks of limited 
availability and low radiation flux, synchrotron radiation is definitely 
a useful spectroscopic tool for VUV studies of gas-phase systems. 


1688 (LBL—9683) Beam-beam limit simulation of SPEAR I. 
Close, E. (California Univ., Berkeley (USA). Lawrence Berkeley 
Lab.). Aug 1979. Contract W-7405-ENG-48. 25p. (CONF-790318— 
6). Dep. NTIS, PC A02/MF AOI. 

From Symposium on nonlinear dynamics and the beam-beam 
interaction; Upton, NY, USA (19 Mar 1979). 

We discuss here an attempt to simulate the beam-beam limit 
effect in the SPEAR I 1.5 GeV storage ring located at SLAC. A 
summary discussion is given of the models used and the results 
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obtained. Remarks are made concerning the difficulties encountered 
in this simulation problem. 


INSTRUMENTATION 


1689 Ultrafast Pockels cells for the infrared. McLellan, E.J.; 
Figueira, J.F. (University of California, Los Alamos Scientific Labo- 
ratory, Los Alamos, New Mexico 87545). Rev. Sci. Instrum.; 50: No. 
10, 1213-1217(Oct 1979). 

The design and performance of a 2.25-cm?-aperture Pockels 
cell system for 10-um radiation is described. Pulses as short as 90 ps 
can be reliably generated with this device. 


RADIATION INSTRUMENTATION 


GENERAL DETECTORS AND MONITORS 
REFER ALSO TO CITATION(S) 207, 812, 1423, 1472, 1705 


1690 (INIS-mf—4717, pp 317-320) Delayed detectors for neu- 
tron flux measurement in fusion experiments. Burtsev, V.A.; Vdovin, 
A.L; Dyatlov, V.D.; Kuz’min, V.A.; Kutsonits, V.I.; Popytaev, A.N. 
(Nauchno-Issledovatel’skij Inst. Ehlektrofizicheskoj Apparatury, 
——_ (USSR)). 1977. (In Russian). 
From 4. all-union conference on neutron physics; Kiev, 
USSR (18 Apr 1977). 
Following dependences are investigated: pulse front duration 
on the commutation current; pulse duration on the length of a 
formation line and its duration limit at a slight reduction of a voltage 
on a load; load pulse amplitude on the wave resistance and on the 
line length. The circuit of thyratron and neutron tube test is present- 
ed. The expression for the pulse front duration and its constituent 
quantities are obtained. The graphical dependence of the front 
duration on the commutation current is given for seven different 
thyratrons and for NT-8 neutron tubes. Graphs of variation in the 
front duration are given for neutron tubes. Dependences of relative 
pulse durations on those obtained by calculation are shown for 
different wave resistances and different thyratrons, and also for NT- 
8 neutron tubes. Dependences of load pulse amplitudes on the length 
= the formation line and on the calculated pulse duration, and also 
ndences of amplitude on the wave resistance of the line at 
erent line lengths for different thyratrons and neutron tubes are 
pe 


1691 (LBL—8581, pp 117-183) Instrumentation for radiation 
measurements in space. Wefel, J.P. (Univ. of Chicago, IL). 15 Sep 
1978. 

From Workshop on the radiation environment of the satellite 
power system; Berkeley, CA, USA (15 Sep 1978). 

It is not the purpose of this paper to describe the scientific 
discoveries made in charged particle astronomy over the past two 
decades, but rather to discuss some of the space instrumentation that 
has been employed. The composition and energy spectrum of the 
charged particle radiation are discussed and a brief overview of the 
experimental techniques used in different energy regions is present- 
ed. This is followed by a more detailed description of the operation 
of a solid-state detector telescope system showing some of the 
evolution of these instruments over the past decade. Finally, a 
summary of the present state of space instrumentation is given along 
with some comments on the problems particular to the SPS mission. 


1692 (ORO—5933-T2) Event timing in high purity germanium 
coaxial detectors. El-Ibiary, M.Y. (Oklahoma Univ., Norman 
(USA)). Aug 1979. Contract ER-78-S-05-5933. 25p. Dep. NTIS, PC 
A02/MF AOl. 

The timing of gamma ray radiation in systems using high 
purity coaxial germanium detectors is analyzed and compared to that 
of systems using Ge(Li) detectors. The analysis takes into account 
the effect of the residual impurities on the electric field distribution, 
and hence on the rate of rise of the electrical pulses delivered to the 
timing module. Conditions under which the electric field distribution 
could lead to an improvement in timing performance, are identified. 
The results of the analysis confirm the experimental results published 
elsewhere and when compared with those for Ge(Li) detectors, 
which usually operate under conditions of charge carrier velocity 
saturation, confirm that high purity germanium detectors need not 
have inferior timing characteristics. A chart is given to provide a 
quantitative basis on which the trade off between the radius of the 
detector aiid its time resolution may be made. 


1693 Design and properties of a multianode, cylindrical propor- 
tional counter for position sensing at high count rates. Hanson, J.A.; 
Kopp, M.K. (Department of Radiology, University of Wisconsin 
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Hospitals, Madison, Wisconsin 53706). Rev. Sci. Instrum.; 50: No. 10, 
1318-1319(Oct 1979). 

A cylindrical base counter with six anode wires was 
designed and tested. electron drift velocity was greater than that 
of similar single-anode, coaxial proportional counter, thus, allowing 
counting and position sensing of low-energy photons (<60 keV) at 
high count rates (> 10° counts/s). 


NUCLEAR SPECTROSCOPIC INSTRUMENTATION 
REFER ALSO TO CITATION(S) 1490, 1665 


1694 (CONF-790391—1) Radiation damage analysis by posi- 
tron annihilation spectroscopy. Siegel, R.W. (Argonne National Lab., 
IL (USA)). 1979. Contract W-31-109-ENG-38. 29p. Dep. NTIS, PC 
A03/MF AOl1. 

From US DOE workshop on techniques for radiation damage 
analysis; Oakbrook, IL, USA (8 Mar 1979). 

The application of positron annihilation spectroscopy (PAS) 
to the characterization and study of defects in metals produced by 
radiation damage is discussed. The physical basis for the positron 
annihilation techniques (lifetime, Doppler broadening, angular corre- 
lation) is introduced and the techniques briefly described. Some 
examples of the application of PAS to radiation damage analysis are 
presented with a view toward elucidating the particular advantages 
of PAS over more traditional defect characterization techniques. 


1695 (INIS-mf—4717, pp 247-251) Correlation time-of-flight 
spectrometer for fast neutrons. Anufrienko, V.B.; Devkin, B.V.; 
Kulabukhov, Yu.S.; Matalin, L.A.; Sal’nikov, O.A.; Timokhin, L. A. 
(Gosudarstvennyj Komitet po Ispol’ zovaniyu Atomnoj Ehnergii 
SSSR, Obninsk. Fiziko-Ehnergeticheskij Inst.). 1977. (In Russian). 

From 4. all-union conference on neutron physics; Kiev, 
USSR (18 Apr 1977). 

A correlation time-of-flight spectrometer for measuring scat- 
tered neutron spectra with initial energy of 14 MeV is considered. 
The spectrometer contains a pulse neutron source, measuring instru- 
ments and a data storage system. The pulse neutron source is made 
on the basis of a cascade accelerator with the beam interruption 
system and deuteron targets. An ion beam modulation by a pseudo- 
casual signal is used in the spectrometer simultaneously with klys- 
tron grouping. This permits to preserve ion flux in the pulse and 
reduce the incoherent — oe effect on static accuracy. Ion 
pulses with an amplitude of 2 mmA and duration of 2.4 ns are 
obtained with the accelerator target. Two scintillation detectors on 
the basis of stilbene and photo-electron multipliers are used as 
neutron detectors. The signal formation from the first detector is 
carried out by a discriminator with the neutron threshold of about 10 
MeV, and from the second detector - by a discriminator with the 
threshold of 100 keV. The n-y compensation scheme is used in the 
second detector. The tests conducted show that integral and differ- 
ential nonlinearity of the spectrometer equal 0.5 and +-1%, respec- 
tively. 


1696 (UCRL—82716) Microprocessor-controlled portable neu- 
tron spectrometer. Hunt, G.F.; Kaifer, R.C.; Slaughter, D.R.; Strout, 
R.E. II; Rueppel, D.W. (California Univ., ‘Livermore (USA). Law- 
rence Livermore Lab.). 29 Aug 1979. Contract W-7405-ENG-48. 8p. 
(CONF-791037—2). Dep. NTIS, PC A02/MF AO1. 

From IEEE nuclear science symposium; San Francisco, CA, 
USA (17 Oct 1979). 

A neutron spectrometer that acquires and unfolds data in the 
field has been developed for use in the energy range from 1 to 20 
MeV. The system includes an NE213 organic scintillation detector, 
automatic gain stabilization, automatically stabilized pulseshape dis- 
crimination, an LSI-11 microprocessor for control and data reduc- 
tion, and a multichannel analyzer for data acquisition. The system, 
with the exception of the multichannel analyzer, is mounted in a 
suitcase 47 by 66 by 23.5 cm. The mass is 23.5 kg. 


1697 Linear position-sensitive x-ray detector incorporating a 
self-scanning photodiode array. Gamble, R.C.; Baldeschwieler, J.D.; 
Giffin, C.E. (Division of Chemistry and Chemical Engineering, 
California Institute of Technology, Pasadena, California 91125). Rev. 
Sci. Instrum.; 50: No. 11, 1416-1420(Nov 1979). 

A linear position-sensitive x-ray detector for x-ray spectros- 
copy and diffraction applications has been tested which can provide 
excellent spatial resolution, wide dynamic range and good sensitiv- 
ity. The heart of the system is a self-scanning, photosensitive silicon 
diode array. It is interfaced via fiber optics to a thin layer of ZnS 
which fluoresces visible light upon absorption of x-radiation. The 
conversion to visible light and optical coupling provide several-fold 
gain in the efficiency of detection as compared to the direct detec- 
tion of x-ray by the diode array. Equally important is that the array 
is protected from irreversible damage by high energy radiation, a 
limitation which previously hindered this application of silicon diode 
technology. 
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HIGH ENERGY PHYSICS INSTRUMENTATION 


1698 (RL—78-081, pp 362-376) Performance characteristics of 
the Fermilab 15-foot bubble chamber with a 1/3-scale internal picket 
fence (IPF) and a two-plane external muon identifier (EMI). Steven- 
son, M.L. (California Univ., Berkeley (USA). Lawrence Berkeley 
Lab.). 1978. 

From Conference on neutrino physics at accelerators; Oxford, 
UK (3 Jul 1978). 

The Fermilab 15-foot bubble chamber has been exposed to a 
quadrupole triplet neutrino beam. During this exposure, a 2-plane 
EMI and a 1/3-scale IPF were in operation downstream of the 
bubble chamber. The IPF consisted of sixteen 0.1 m? drift chambers 
(pickets) placed inside the vacuum tank of the bubble chamber to 
record temporal information from neutrino interactions. When a > 
= 5-fold time coincidence between one or more of the pickets of the 
IPF and the EMI was formed, it was possible to search the magnetic 
tapes for dimuon candidates. Even with 1/3 geometrical coverage 
by the IPF, this system identified 70% of the dimuon candidates 
before the film was scanned. Other performance characteristics of 
the system are presented with emphasis on the usefulness of the IPF. 


1699 Time-of-flight photoelectron spectroscopy of gases using 
synchrotron radiation. White, M.G.; Rosenberg, R.A.; Gabor, G.; 
Poliakoff, E.D.; Thornton, G.; Southworth, S.H.; Shirley, D.A. 
(Materials and Molecular Research Division, Lawrence Berkeley 
Laboratory,). Rev. Sci. Instrum.; 50: No. 10, 1268-1273(Oct 1979). 

A gas-phase time-of-flight (TOF) photoelectron spectrometer 
has been developed for use with synchrotron radiation. The excel- 
lent time structure of the synchrotron radiation at the Stanford 
Positron Electron Accelerator Ring (SPEAR) has been used as the 
time base for the TOF measurements. The TOF analyzer employs 
two multichannel plates (MCPs) in tandem as a fast electron multi- 
plier with a matched 50-2 anode to form an electron detector with a 
timing resolution of < or =70 ps. The spectrometer is presently 
capable of analyzing electrons over a wide energy range (1—50 eV) 
at medium energy resolution (< or =5%) and high angular resolu- 
tion ( +- 3°). 


MISCELLANEOUS INSTRUMENTS 


REFER ALSO TO CITATION(S) 42, 248, 564, 789, 790, 791, 792, 
807, 825, 1001, 1353, 1358, 1376, 1441, 1516, 1824, 1826 


1700 (BNL—26485) Limits on visibility of single heavy atoms 
in the scanning transmission electron microscope: an experimental 
study. Wall, J.S. (Brookhaven National Lab., Upton, NY (USA)). 
1979. Contract EY-76-C-02-0016. 35p. (CONF-790856—1). Dep. 
NTIS, PC A03/MF AO1. 

From Chimica Scripta conference; Stockholm, Sweden (5 
Aug 1979). 

Theoretical calculations of visibility of single heavy atoms 
on thin carbon substrates have predicted higher signal to noise ratios 
then experimentally observed. Six experimental measurements were 
performed to determine where the theory is inadequate, five to 
determine the absolute value of heavy atom scattering cross sections 
in practical units, and one to determine substrate noise in some 
practical units. The practical unit of measure was chosen to be the 
scattering power of one carbon atom as determined by an internal 
standard, Tobacco Mosaic Virus. Measurements were performed on 
the following targets on thin carbon substrates: single isolated urani- 
um atoms; silicotungstate clusters; colloidal platinum particles; fd 
bacteriophage embedded in negative strain; and fd bacteriophage 
reacted with a known quantity of heavy atom reagent. These mea- 
surements suggest that the scattering power of one heavy atom is 
approximately 9 +- 4 carbon atom equivalents, instead of 15 to 24 
predicted by theory. The same techniques were used to measure 
intensity fluctuations from area to area of a clean substrate. Substrate 
noise was found to be less than expected for squares of width less 
than 10A, but up to 2.5 times greater than expected for larger 
squares. These signal and noise measurements have been combined 
to give an empirical formula for calculating signal to noise ratios 
from specimen and microscope parameters. 


1701 (BNL—26633) Vacuum ultra violet monochromators. 
Howells, M.R. (Brookhaven National Lab., Upton, NY (USA)). 
1979. Contract EY-76-C-02-0016. 26p. (CONF-790651—7). Dep. 
NTIS, PC A03/MF AO1. 

From National conference on synchrotron radiation instru- 
mentation; Gaithersburg, MD, USA (4 Jun 1979). 

The general field of spectrometers for the ultra violet has 
been covered at great length in the past and much invaluable 
material is on record. Here we limit our attention to monochroma- 
tors rather than spectrographs and consider only those which are of 
use in the vacuum ultra violet region (say 10 to 1800 A) for 
Synchrotron Radiation work. We further restrict our consideration 
to those which use reflection gratings although it is clear that the 
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traditional domination of the field by these devices is being increas- 
ingly challenged by the development of transmission gratings of 
various kinds. Even with these limitations the number of different 
optical arrangements that have been used is still very large so we 
well make some attempt to see how the general classes of Rowland 
circle, plane grating and the new Toroidal grating monochromators 
(TGM’s) have succeeded in the past. We then make some fairly 
subjective evaluations of which approaches hold the best promise for 
the future and discuss in more detail the basis of these approaches 
and how they might be implemented. 


1702 (HEDL-SA—1822-FP) General purpose operator inter- 
face. Bennion, S.I. (Hanford Engineering Development Lab., Rich- 
land, WA (USA)). Jul 1979. Contract EY-76-C-14-2170. 19p. 
(CONF-790955—1). Dep. NTIS, PC A02/MF AO1. 

From Conference of the International Society for Mini and 
Microcomputers; Montreal, Canada (26 Sep 1979). 

The Hanford Engineering Development Laboratory in Rich- 
land, Washington is developing a general-purpose operator interface 
for controlling set-point driven processes. The interface concept is 
being developed around graphics display devices with touch-sensi- 
tive screens for direct interaction with the displays. Additional 
devices such as trackballs and keyboards are incorporated for the 
operator’s convenience, but are not necessary for operation. The 
hardware and software are modular; only those capabilities needed 
for a particular application need to be used. The software is written 
in FORTRAN IV with minimal use of operating system calls to 
increase portability. Several ASCII files generated by the user define 
displays and correlate the display variables with the process param- 
eters. It is also necessary for the user to build an interface routine 
which translates the internal graphics commands into device-specific 
commands. The interface is suited for both continuous flow process- 
es and unit operations. An especially useful feature for controlling 
unit operations is the ability to generate and execute complex com- 
mand sequences from ASCII files. This feature relieves operators of 
many repetitive tasks. 2 figures. 


1703 (IPP—III/41) Unmodulated interferometer. Groening, 
D.E.; Gottardi, N.; Rossetti, E. (Max-Planck-Institut fuer Plasma- 
physik, Garching (Germany, F.R.)). May 1978. 13p. Dep. NTIS (US 
Sales Only), PC A02/MF AO1. 

This report describes a fast, unmodulated interferometer with 
a bandwidth exceeding 1 MHz which delivers two separate signals 
for the continuously represented amplitude and phase. 


1704 (MLM—2660(OP)) Merger of American and European 
gaging practice into ISO standards. Wendeln, D.E. (Mound Facility, 
Miamisburg, OH (USA)). 1979. Contract EY-76-C-04-0053. 18p. 
(CONF-790978—1). Dep. NTIS, PC A02/MF AO1. 

From Annual meeting of Standards Engineering Society and 
American Society for Quality Control Pittsburgh section monthly 
meeting; Pittsburgh, PA, USA (25 Sep 1979). 

A common worldwide measurement language is now becom- 
ing a reality. Conversion to the SI system of units by the customary 
English unit countries provides the foundation from which interna- 
tional standardization of commercial and industrial products can 
develop. Various technical committees (TC) of the International 
Organization for Standardization (ISO) have become very active in 
this area. Previously published standards are being reviewed and 
new hard converted standards are being developed using modern 
standardization engineering principles and practices. The goal of this 
effort is to eliminate unnecessary sizes and varieties and to achieve 
better product designs and superior technology. 


1705 (ORNL/TM—6922) Intelligent CAMAC I/O module 
based on the Signetics 8X300 microcontroller. Turner, G.W.; Hen- 
dricks, R.W. (Oak Ridge National Lab., TN (USA)). Sep 1979. 
Contract W-7405-ENG-26. 53p. Dep. NTIS, PC A08/MF AOl. 

An intelligent CAMAC I/O module based on the Signetics 
8X300 microcontroller was developed. Sixteen 8-bit I/O ports were 
utilized; eight are dedicated for data transfers with external devices 
and/or processes, and eight are dedicated to communication with 
the CAMAC dataway. Separate status and data registers are pro- 
vided. The input status port (SIN) can receive up to seven individual 
signals from external devices or the host computer, while the output 
status port (SOUT) can be used to provide up to seven internally 
graded LAMs and one bit can be used to generate a Q-response for 
termination of block transfers. Diagnostic software was developed to 
operate on the host computer which fully tests all implemented 
instructions. The device is used in a high-speed memory mapping 
scheme for data acquisition with a two-dimensional position-sensitive 
detector system. 8 figures, 3 tables. 


1706 (SAND—78-1188) Neutron generator instrumentation at 
the Department 2350 Neutron Generator Test Facility. Bryant, T.C.; 
Mowrer, G.R. (Sandia Labs., Albuquerque, NM (USA)). Jun 1979. 
Contract EY-76-C-04-0789. 19p. Dep. NTIS, PC A02/MF AOI. 

The computer and waveform digitizing capability at the test 
facility has allowed several changes in the techniques used to test 
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neutron generators. These changes include methods used to calibrate 
the instrumentation and changes in the operation of the test facility. 
These changes have increased the efficiency of the test facility as 
well as increasing both timing and amplitude accuracy of neutron 
generator waveforms. 


1707 (SAND—79-8052) Technical manual for the Eclipse S- 
200, S-230 data acquisition program DATA. Swan, H.W. (Sandia 
Labs., Albuquerque, NM (USA)). Oct 1979. Contract EY-76-C-04- 
0789. 44p. Dep. NTIS, PC A03/MF AO1. 

e lipse computer-based data acquisition/reduction 
center was developed by Condia Laboratories to replace the older 
analog recording methods in its vibration and spin facilities. The 
principal data acquisition program for the system is called DATA. 
This manual describes, from the viewpoint of the systems pro- 
gramer, the external characteristics and internal workings of this 
program. 6 figures, 3 tables. 


1708 (Y/DW—23) Iterative calculation of impulse responses 
from ultrasonic signals. McClung, R.C.; Moyer, M.W. (Oak Ridge Y- 
12 Plant, TN (USA)). 6 Sep 1979. Contract W-7405-ENG-48. 20p. 
Dep. NTIS, PC A02/MF A0O1. 

Iterative techniques have been developed to calculate the 
impulse response of a medium under ultrasonic interrogation. This 
permits the identification and separation of reflected signals with 

ulse widths greater than the distance between two adjacent reflect- 
ing surfaces. The results may provide significant new information 
with respect to the spatial distribution and geometry of material 
discontinuities. 


1709 Laser velocimeter method for the inertial sizing of airborne 
particles. Russo, A.J.; Hackett, C.E.; Croll, R-H. (Sandia Laborato- 
ries, Albuquerque, New Mexico 87185). Rev. Sci. Instrum.; 50: No. 
11, 1391-1395(Nov 1979). 

A method of making real-time measurements of airborne 
particle distributions above 1 jm is described. The method uses laser 
doppler velocimeter measurements of decelerating particles near the 
stagnation line of a cylinder in the flow. Experimental results for 
measurement of distributions in the 10—40 um range indicate that 
the method works well in that range. 


1710 Multiwavelength optical pyrometer for shock compression 
experiments. Lyzenga, G.A.; Ahrens, T.J. (Seismological Labora- 
tory, California Institute of Technology, Pasadena, California 
91125). Rev. Sci. Instrum.; 50: No. 11, 1421-1424(Nov 1979). 

A system for measurement of the spectral radiance of materi- 


als shocked to high pressures (~ 100 GPa) by impact using a light 


gas gun is described. Thermal radiation from the sample is sampled 
at six wavelength bands in the visible spectrum, and each signal is 
separately detected by solid-state photodiodes, and recorded with a 
time resolution of ~ 10 ns. Interpretation of the records in terms of 
temperature of transparent sample materials is discussed. Results of a 
series of exploratory experiments with metals are also given. Shock 
temperatures in the range 4000—8000 K have been reliably meas- 
ured. Spectral radiance and temperatures have been determined with 
uncertainties of 2%. 


1711 Novel sample container for solution calorimetry. Ras- 
chella, D.L.; Fellows, R.L.; Peterson, J.R. (Department of Chemis- 
try, University of Tennessee, Knoxville, Tennessee 37916). Rev. Sci. 
Instrum.; 50: No. 11, 1481-1482(Nov 1979). 

A new design for calorimeter sample containers is described. 
The basic design is a hollow right cylinder with thin, glass mem- 
branes covering both ends. The membranes are intended to be 
broken out completely to release the sample contained within. The 
membranes are sealed to the container body with silicone rubber. 
The sample containers are easily fabricated, have highly reproduc- 
ible volumes, and are surprisingly durable. Even though the mem- 
branes are fragile, the design permits considerable handling of the 
container with impunity. 


1712 Photoacoustic signal changes associated with variations in 
semiconductor crystallinity. McClelland, J.F.; Kniseley, R.N. (Ames 
Laboratory USDOE, Iowa State University, Ames, Iowa 50011). 
Appl. Phys. Lett.; 35: No. 8, 585-587(15 Oct 1979). 

A photoacoustic (PA) signal dependence on Si crystal quality 
has been observed. The signal behavior has been investigated and on 
the basis of present evidence appears consistent, under conditions 
described in the letter, with PA theory as recently extended to 
include two-layer systems. Results of this study have potential use in 
laser annealing applications because they may provide a means of 
rapidly evaluating the degree of recrystallization, using the annealing 
laser beam set at a lower power level for PA excitation. 


1713 International Union of Crystallography, Commission on 
Crystallographic Apparatus. Final report of the international project 
for the calibration of absolute intensities in small-angle x-ray scatter- 
ing. J. Appl. Crystallogr.; 11: 196-205(1978). 

An international intercomparison project was performed to 
test the reproducibility and the comparative accuracy of the various 
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absolute intensity calibration techniques in current use in small-angle 
x-fay scattering with the participation of fifteen investigators from 
eight different laboratories in six countries. In the project, the 
absolute differential x-ray scattering cross sections of standard sam- 
ples of glassy carbon and polystyrene weie calibrated using five 
different calibration techniques and two different x-ray wavelengths. 
The results have been intercompared with a variety of statistical 
techniques. It is concluded that angularly dependent errors associat- 
ed with determining the zero of angle, dead-time corrections, colli- 
mation corrections, and insufficiently close data point spacing are 
more important in accounting for discrepancies between laboratories 
than are differences in the absolute intensity calibration methods 
themselves. 


1714 Design of unbalanced bridge for temperature measurement. 
Deo, P.M.; Seth, K.K.; Ponnukutti, S. (Department of Atomic 
Energy, Bombay (India). Power Projects Engineering Div.). pp 150- 
159 of Nuclear reactor instrumentation. Vol. 2, Sect. 1. Bombay; 
Department of Atomic Energy (1977). 

From Symposium on nuclear reactor instrumentation; 
Bombay, India (20 Dec 1976). 

nbalanced bridges are used for temperature measurements 

with accuracy of 0.1 to 10% which is needed in industrial applica- 
tion. The priuciple of operation and the design aspects of the same 
are discussed in detail taking into consideration over all non-linearity 
and sensitivity of measurement, component tolerances and tempera- 
ture coefficients, bridge supply etc. The actual circuit arrangement 
and span adjustments are also explained in brief. 


1715 Facilities for evaluation testing of process instruments. 
Jain, N.C.; Singh, D.B.; Ramamurthy, H. (Bhabha Atomic Research 
Centre, Bombay (India). Reactor Engineering Div.). pp 50-53 of 
Nuclear reactor instrumentation. Vol. 2, Sect. 1. Bombay; Depart- 
ment of Atomic Energy (1977). 

From Symposium on nuclear reactor instrumentation; 
Bombay, India (20 Dec 1976). 

Evaluation testing of process instruments and accessories used 
in reactors and for reactor applications are done from time to time to 
ascertain their performance and reliability. Some of these test facili- 
ties set up at the Reactor Engineering Division of the Bhabha 
Atomic Research Centre, Bombay, are described. Important features 
of the facilities are mentioned. 


1716 Measurement of moisture in gases. Parthasarathy, S. 
(Bhabha Atomic Research Centre, Bombay (India). Chemical Engi- 
neering Div.). pp 41-49 of Nuclear reactor instrumentation. Vol. 2, 
Sect. 1. Bombay; Department of Atomic Energy (1977). 

From Sympcsium on nuclear reactor instrumentation; 
Bombay, India (20 Dec 1976). 

The feasibility of constructing an absolute hygrometer with a 
linear range of 20 to 100 ppm has been established. An electrolytic 
hygrometer developed on the basis of kiedel design is described. The 
performance and the limitations of the hygrometer are briefly dis- 
cussed. 


1717 Incoming inspection of instrumentation equipment for a 
nuclear power plant. Rama Rao, V.V.K.; Rajendran, T.S. (Madras 
Atomic Power Project, Kalpakkam (India)). pp 111-119 of Nuclear 
reactor instrumentation. Vol. 2, Sect. 3. Bombay; Department of 
Atomic Energy (1977). 

From Symposium on nuclear reactor instrumentation; 
Bombay, India (20 Dec 1976). 

As time between receipt of instruments and putting them into 
service is considerable, 100% proper incoming inspection at site and 
testing for all instrumentation equipment, is a must particularly in the 
case of equipment for a nuclear power plant. Causes which lead to 
the supply of defective instrumentation are mentioned. Various 
defects which were noticed in the instruments inspected for the 
Rajasthan Atomic Power Station and the Madras Atomic Power 
Project are given. These pertain to pressure gauges and pressure 
switches, various types of valves, transmitters and controllers, E/A 
transducers, electronic equipment, control panels, control cables, 
copper tubes, diaphragm pumps, conduits and fittings. Suggestion to 
remedy some of the problems while procuring the equipment are 
given. Incoming inspection procedure followed for site testing of 
instruments received for the nuclear power reactors for above men- 
tioned stations is outlined. 


1718 Liquid level monitoring system. Rawat, A.K.; Nagaraj, 
H.S.; Subramanian, V. (Reactor Research Centre, Kalpakkam 
(India)). pp 143-149 of Nuclear reactor instrumentation. Vol. 2, Sect. 
1. Bombay; Department of Atomic Energy (1977). 

From Symposium on nuclear reactor instrumentation; 
Bombay, India (20 Dec 1976). 

‘velopments of a liquid level monitoring system for remote 
monitoring of the level of toxic liquids in tanks in the fuel reprocess- 
ing laboratory of the RRC, Kalpakkam, India, is described in detail. 
The design parameters and other specifications of the capacitance 
transducer (whose capacitance at any instance is an indication of the 
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liquid level) are mentioned. Audiovisual alarms are provided for 
indication of excursion of the liquid level beyond the preset values 
both for low and high levels. The system is also capable of being 
modified to monitor and control liquid levels in a number of tanks 
with a suitable multiplexer at the input. 


1719 Fast response stainless steel sodium thermocouple. Sel- 
varaj, R. (Reactor Research Centre, Kalpakkam (India). Reactor 
Engineering Lab.). pp 54-65 of Nuclear reactor instrumentation. Vol. 
2, Sect. 1. Bombay; Department of Atomic Energy (1977). 

From Symposium on nuclear reactor instrumentation; 
Bombay, India (20 Dec 1976). 

The design and construction of SS-Na thermocouple to be 
used in pool type reactors are described. The distinguishing feature 
of SS-Na thermocouple is that they are very fast responding type, 
(instantaneous measurement), since the temperature sensitive points 
or functions are just on the outer surface of the tip of the SS well, 
and the sodium itself is already carrying the heat. This instantaneous 
response makes its application very useful in detecting the transient 
temperature fluctuations in sodium. Various tests on these types of 
thermocouples have been conducted to evaluate their response char- 
acteristics, and their suitability for application to sodium flow mea- 
surement. 


1720 Quality practices and problems in getting quality compo- 
nents for reactor instrumentation. Sethuraman, R. (Electronics Corp. 
of India, Hyderabad). pp 106-110 of Nuclear reactor instrumentation. 
Vol. 2, Sect. 3. Bombay; Department of Atomic Energy (1977). 

From Symposium on nuclear reactor instrumentation; 
Bombay, India (20 Dec 1976). 

The inspection and quality control procedures practised in the 
Power Reactor Instrumentation Division of the Electronics Corpo- 
ration of India Ltd., Hyderabad, are described. The problem of 
getting assured quality components for reactor instrumentation is 
acute in India. Reasons for this state of affairs are mentioned. 


EXPLOSIONS AND EXPLOSIVES 


CHEMICAL 
REFER ALSO TO CITATION(S) 29, 1607 


1721 (LA—8034-MS) Specific heat and thermal conductivity of 
explosives, mixtures, and plastic-bonded explosives determined experi- 
mentally. Baytos, J.F. (Los Alamos Scientific Lab., NM (USA)). Sep 
1979. Contract W-7405-ENG-36. 13p. Dep. NTIS, PC A02/MF 
AOl. 

The specific heat and thermal conductivity of explosives and 
plastic-bonded explosives of interest to WX operations, determined 
experimentally, are reported in three tables. Specific heat was deter- 
mined by differential scanning calorimetry against sapphire stand- 
ards. Thermal conductivity was determined by two means: the 
guarded hot-plate method or the differential scanning calorimeter 
comparative method on miniature samples. 


1722 (MHSMP—79-40) Skid test results of large scale LX-10 
and LX-14 sensitive pole billets. Crutchmer, J.A. (Mason and 
Hanger-Silas Mason Co., Inc., Amarillo, TX (USA)). Aug 1979. 
Contract EY-76-C-04-0487. 20p. Dep. NTIS, PC A02/MF AOIl. 

A skid test series was conducted using 18 kg and 36 kg 
sensitive pole billets of both LX-10-1 and LX-14-0. Tests were made 
at both the 14° and 45° drop angles. Results indicate the large scale 
billets are more sensitive than standard size parts in all cases except 
the 18 kg, 14° tests of LX-14-0 which did not show an increase in 
sensitivity. 


1723 (SAND—79-1267) Deflagration-to-detonation transition 
project: quarterly report, December 1978-February 1979. Lieberman, 
M.L. (ed.). (Sandia Labs., Albuquerque, NM (USA)). Jun 1979. 
Contract EY-76-C-04-0789. S6p. Dep. NTIS, PC A04/MF AOl. 

A project to address deflagration-to-detonation transition 
(DDT), primarily as it relates to low-voltage, hot-wire devices, 
commenced in September 1978. Its major goals are (a) the formula- 
tion of a modeling capability for DDT of the explosive 2-(5- 
cyanotetrazolato)pentaammine-cobalt(III) perchlorate (CP); (b) the 
development of improved DDT materials; (c) the establishment of a 
data base for corrosion, compatibility, and reliability of CP-loaded 
detonators; and (d) the design and development of advanced DDT 
components. An overview of the project activities, as well as specif- 
ic objectives and plans, were provided in the first quarterly project 
report. This report presents activities and results of the second 
quarter. Because the emphasis has been on dissemination of informa- 
tion on a timely basis, results presented in these reports should be 
regarded as being of a preliminary nature 
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1724 (UCID—18163(Pt.1)) Thermal complex information 
system. 1. Justification and conceptual design. Ames, H.S.; Nesbit, 
E.E.; Posehn, M.R.; Sweeney, S.J. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 1979. Contract W-7405-ENG- 
48. 40p. Dep. NTIS, PC A03/MF AOl1. 

The thermal/mechanical test complex provides facilities for 
testing high explosive specimens and assemblies in order to deter- 
mine thermal and mechanical material properties and to investigate 
material compatibility. Each of these applications requires the acqui- 
sition, reduction, and presentation of test data. A CDC 1700 comput- 
er currently provides the data acquisition function for all four 
buildings in the complex, while the Livermore Time Sharing System 
(LTSS) provides most of the data reduction capability. At the 
present time, and for the past several years, the demand for testing at 
the complex has exceeded the capability of the CDC 1700 computer 
system. This work load is projected to continually increase as more 
emphasis in the NEP program is placed on material compatibility 
and stock pile lifetime and as more material property information is 
needed for weapon design. The document is a proposal for a 
computer system to replace the existing computer and is divided into 
four sections: limitations of the existing system and objectives of the 
proposed system; functional requirements of tests; functional descrip- 
tion of the proposed system; and schedule and cost information. 


1725 (UCID—18163(Pt.3)) Thermal complex information 
system. 3. Standard implementation plan. Ames, H.S.; Nesbit, E.E.; 
Posehn, M.R.; Sweeney, S.J. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 20 Jul 1979. Contract W-7405-ENG-48. 
17p. Dep. NTIS, PC A02/MF AO1. 

The thermal/mechanical test complex at Site 300 is the Nu- 
clear Explosive Program's (NEP) testing facilities for high explosive 
specimens and assemblies. Testing is done to determine thermal and 
mechanical properties, and to investigate material compatibility. The 
complex consists of four buildings (Bldgs. 830, 832, 833, 834) linked 
by a digital data acquisition system. A CDC 1700 computer system 
located in Bldg. 833 acquires the data from the other buildings and 
performs data logging and display. The long-term accelerated aging 
for materials compatibility tests is conducted at Bldg. 830. Tensile 
and compressive creep rate studies are performed on various tem- 
peratures and loads in Bldg. 832. High rate tests are also conducted 
in Bldg. 832 using the Universal test machine. In Bldg. 833, the 
coefficients of thermal expansion, diffusivity, conduction and creep 
are measured on high explosives. Thermal cycling, long-term aging 
and materials compatibility tests are conducted at Bldg. 834. In each 
building, data is taken by a digital voltmeter under control of the 
CDC 1700 in Bldg. 833. Test control and review of data is accom- 
plished using a single terminal and plotter in each building. The data 
is stored on the CDC drum memory until the drum is full and is then 
transferred to LLL for tape storage and reduction. The final results 
are reported to test engineers primarily as plots. 


1726 (UCID— 18268) Effect of shock sensitivity of fluorine in 
the explosive molecule. Scribner, K.J. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). Aug 1979. Contract W-7405- 
ENG-48. 22p. Dep. NTIS, PC A02/MF AOI. 

SRI has been synthesizing homologous series of liquid explo- 
sives in which fluorine has been substituted for hydrogen at various 
locations within the explosive molecules. The initial concept was to 
use a thin film liquid sensitivity test developed at LLL. However, of 
the two sets of explosives submitted for this group of tests, one set 
was too insensitive to be run on our LVD test and the other set 
consisted of solids at room temperature. Therefore, different testing 
methods had to be devised. The insensitive liquids were tested using 
a modification of the electric gun, without clearly defined results. 
The two solids were also tested using electrically driven thin foil 
flyers, but in a smaller size, because of their greater sensitivity. 
Again, the results were not clear cut. Since the materials submitted 
by SRI did not conform to the initial concept of sensitive liquids, an 
attempt to develop modifications to existing tests was made. Much of 
the effort was expended on educated guesses about what to try and 
how to modify the available tests to meet the needs. Unfortunately, 
due to the limited resources and materials available it was not 
possible to develop a new test that could quantatively rank these 
materials with other energetic materials. 


1727 Behavior of one-dimensional acceleration waves in an inho- 
mogeneous granular solid. Nunziato, J.W. (Sandia Labs., Albuquer- 
que, NM); Kennedy, J.E.; Walsh, E.K. Int. J. Eng. Sci.; 16: 637- 
648(1978). 

The propagation of 1-dimensional acceleration waves in a 
particular granular solid was studied. Experimental data on the 
average wave speed and the wave amplitude are reported for two 
different initial amplitudes. These results are then compared with the 
predictions of a recently developed theory of granular materials. 
The theoretical predictions are shown to agree well with the experi- 
mental observations. 
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1728 (UCID—18249) Underwater explosions and cavitation 
phenomena. Kamegai, M. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 28 Aug 1979. Contract W-7405-ENG-48. 
20p. Dep. NTIS, PC A02/MF AOl1. 

Some aspects of underwater explosions and cavitation phe- 
nomena have been studied by using a thermodynamic equation of 
state for water and a one-dimensional Lagrangian hydrocode. The 
study showed that surface cavitation is caused by the main blast 
wave and a bubble pulse from rebound of a release wave moving 
toward the center of the exploding bubble. Gravity has little effect 
on the surface cavitation. In nuclear explosions the bubble is bound- 
ed by a two-phase region rather than a gas-water interface. The two- 
phase region cavitates as the bubble expands, changing the optical 
absorption coefficient by many orders of magnitude and significantly 
affecting the optical signature. In assessing cavitation damage, it is 
concluded that a water jet of unstable bubble collapse erodes solid 
walls. The study leads to suggestions for future research. 


1729 (UCRL—52784) Containment calculation for Burzet. Ter- 
hune, R.W.; Moreno, L.R. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 29 May 1979. Contract W-7405-ENG- 
48. 27p. Dep. NTIS, PC A03/MF AO1. 

Burzet is a proposed intermediate-yield underground test of a 
nuclear explosive at the Nevada Test Site. The possible existence of 
a high Paleozoic scarp and fault within 100 m of the proposed 
working point created concern as to their effect on the containment 
of the radioactive gases. A calculation of the expected stress wave 
interaction at the scarp and fault demonstrates that the effects are 
negligible. Results of the calculation are those expected from an 
event in a homogeneous media and are thus consistent with good 
containment experience on numerous previous detonations of similar 
yield, depth of burial, and medium properties. 


WEAPONRY 
REFER ALSO TO CITATION(S) 1911 


1730 (SAND—79-8047) B77 roll control system: summary 
report. Pignolet, C.J.; Rogers, M.H. (Sandia Labs., Livermore, CA 
(USA)). Oct 1979. Contract EY-76-C-04-0789. 36p. Dep. NTIS, PC 
A03/MF AOl1. 

The B77 roll control system evolved from a cold-gas driven 
assembly at its inception in 1974 to a warm-gas version at the time of 
program cancellation in 1978. The report documents that evolve- 
ment. Included are descriptions of the analytical support calcula- 
tions, the hardware, and the test results. The problems encountered 
and the rationale which led to design choices are detailed. Although 
some problems had not been resolved as of cancellation, the designs 
provided the capability to meet B77 requirements. 


ENVIRONMENTAL SCIENCES, 
ATMOSPHERIC 


BASIC STUDIES 
REFER ALSO TO CITATION(S) 1794 


1731 (SRI—5793) JASON. Long term impact of atmospheric 

carbon dioxide on climate. Technical report. MacDonald, G.; Abar- 

banel, H.; Carruthers, P. (SRI International, Arlington, VA (USA)). 

Apr 1979. Contract EY-76-C-03-0115-136. 197p. (JSR—78-07). Dep. 
IS, PC A09/MF AOl. 

The questions of the sources of atmospheric carbon dioxide 
are addressed; distribution of the present carbon dioxide among the 
atmospheric, oceanic, and biospheric reservoirs is considered; and 
the impact on climate as reflected by the average ground tempera- 
ture at each latitude of significant increases in atmospheric carbon 
dioxide is assessed. A new model for the mixing of carbon dioxide in 

oceans is proposed. The proposed model explicitly takes into 
account the flow of colder and/or saltier water to great depths. We 
have constructed two models for the case of radiative equilibrium 
treating the atmosphere as gray and dividing the infrared emission 
region into nine bands. The gray atmosphere model predicts an 
increase of average surface temperature of 2.8°K for a doubling of 
CO, a result about a degree less than the nine band model. An 
analytic model of the atmosphere was constructed (JASON Climate 
Model). Calculation with this zonally averaged model shows an 
increase of average surface temperature of 2.4° for a doubling of 
CO2. The equatorial temperature increases by 0.7°K while the poles 
warm up by 10 to 12°K. The JASON climate model suffers from a 
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number of fundamental weaknesses. The role of clouds in determin- 
ing the albedo is not adequately taken into account nor are the 
asymmetries between the northern and southern hemisphere. (JGB) 


1732 Spatial correlations of monthly rainfall: Applications in 
climatology and weather modification experiments. Patrinos, A.A.N.; 
Chen, N.C.J.; Miller, R.L. (Engineering Technology Division, Oak 
Ridge National Laboratory, Oak Ridge, TN 37830). J. Appl. Me- 
teorol.; 18: No. 6, 719-732(Jun 1979). 

Spatial correlations based on monthly rainfall totals from 
northwest Georgia for the period 1949—77 are studied. This work, a 
part of the Meteorological Effects of Thermal Energy Releases 
(METER) Program, determines natural variability rainfall trends 
and assists the field studies of potential precipitation effects of the 
Bowen Electric Generating Plant near Cartersville, Georgia. The 
spatial correlations, based on the overall record as well as the 
stratifed data in terms of “wet” amd “dry’’ seasons, are investigated 
with regard to distance between stations, wind direction and topog- 
raphy. The results indicate a strong dependence of the spatial 
correlation patterns on the prevailing storm tracks in the area.A 
method is developed using the spatial correlation as an indicator of 
effects in weather modification experiments. This method is based on 
the generation of empirical distribution functions by randomization 
for various sample sizes. The application of this technique to the 
Plant Bowen study in a control-target statistical design reveals 
preliminary positive evidence of rainfall modification in the target 
area. 


1733 Comparison of interpolation methods for sparse data: Ap- 
plication to wind and concentration fields. Goodin, W.R.; McRae, 
G.J.; Seinfield, J.H. (Environmental Quality Laboratory, California 
Institute of Technology, Pasadena 91125). J. Appl. Meteorol.; 18: No. 
6, 761-771(Jun 1979). 

in order to produce gridded fields of pollutant concentration 
data and surface wind data for use in an air quality model, a number 
of techniques for interpolating sparse data values are compared. The 
techniques are compared using three data sets. One is an idealized 
concentration distribution to which the exact solution is known, the 
second is a potential flow field, while the third consists of surface 
ozone concentrations measured in the Los Angeles Basin on a 
particular day. The results of the study indicate that fitting a second- 
degree polynomial to each subregion (triangle) in the plane with 
each data point weighted according to its distance form the subre- 
gion provides a good compromise between accuracy and computa- 
tional cost. 


1734 Critical evaluation of a simple mixed-layer model with 
penetrative convection. Yamada, T.; Berman, S. (Atmospheric Phys- 
ics Section, Radiological and Environmental Research Division, 
Argonne National Laboratory, Argonne, IL 60439). J. Appl. Me- 
teorol.; 18: No. 6, 781-786(Jun 1979). 

A simple mixed-layer model with variable inversion strengths 
is validated with data. An algorithm is developed to obtain mixed- 
layer heights by analytically solving a cubic polynomial equation 
which is derived from, but much simpler than, the more familiar 
system of differential equations. Using a value of 0.2 for the ratio of 
the magnitudes of the heat fluxes at the inversion base and at the 
surface, this model obtained a correlation coefficient of 0.933 be- 
tween the predicted and observed mixed-layer heights. Thus, it is 
suggested that this model may be readily adopted by existing oe 
al-scale models for incorporation of diurnal variations of mixed-layer 
heights. To the best of our knowledge no such attempt has yet 
appeared in the literature. 


CHEMICALS MONITORING AND TRANSPORT 


REFER ALSO TO CITATION(S) 135, 702, 703, 706, 707, 718, 719, 
720, 721, 722, 723, 724, 1763, 1843, 1957, 1966 


1735 (COO— 1199-57) Precipitation sample handling, analysis, 
and storage procedures. Research 4. Semonin, R.G.; Peden, 
M.E.; Skowron, L.M.; McGurk, F.M. (Illinois State Water Survey, 
Urbana (USA)). Jun 1979. Contract EY-76-S-02-1199. 73p. Dep. 
NTIS, PC A04/MF AOl1. 

The early and continuing research on atmospheric chemistry, 
particularly precipitation chemistry, necessitated the adaptation of 
existing methods for analysis of the complex precipitation water 
matrix, and the development of sample collection, handling, and 
storage procedures. Presently available instrumental techniques used 
for inorganic analysis are sufficiently refined to provide accurate 
determinations down to pg I”' levels in most cases. Because of the 
low ionic concentrations (~ 20 mg 1”') routinely encountered in 
precipitation samples, however, biases introduced in handling and 
storage procedures can become the determining factors affecting 
reliable data acquisition and interpretation. The procedures present- 
ed in this document were developed during the last ten years of 
precipitation chemistry research. In most cases they represent modi- 
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fied methods adapted specifically to meet the special requirements 
necessary for trace analysis of inorganic constituents in rainwater 
samples. All procedures have been rigorously evaluated to ensure 
that all aspects of collection, handling, and analysis are mutually 
compatible. Detailed methodologies are outlined from all the major 
ions normally encountered in precipitation samples in addition to 
many metals also found in trace amounts in rainwater. They include 
NH,, Cd, Cl-, Pb, NOs~, SO,?”, Sr, and Zn. (JGB) 


1736 (COO—1199-58) Study of atmospheric pollution scaveng- 
ing. Seventeenth progress report. Semonin, R.G.; Bartlett, J.; Gatz, 
D.F.; Peden, M.E.; Skowron, L.M.; Stensland, G.J. (Illinois State 
Water Survey, Urbana (USA)). Jul 1979. Contract EY-76-S-02-1199. 
135p. Dep. NTIS, PC A07/MF AO1. 

The continued study of historical precipitation chemistry, air 
quality, and emissions data shows that the nitrate concentrations in 
precipitation have increased over the past 20 years with little change 
in sulfate concentrations. An analysis of aerosol concentrations at 
MAP3S precipitation collection sites shows consistently higher ele- 
mental concentrations at urban Champaign, Illinois, than sites at 
Whiteface Mountain, New York, and rural Champaign. Scavenging 
ratios at Whiteface exceeded those obtained previously at St. Louis, 
Missouri, possibly due to mid-tropospheric long-range transport and 
differing synoptic situations. Factor analysis of 6 storms during 
METROMEX shows that different deposition patterns were found 
for the soluble and insoluble concentrations of the same element. 
This suggests different scavenging processes may be active for these 
fractions. Using METROMEX data, no correlation was found be- 
tween pollutant source strength and the urban-related precipitation 
anomaly. Four different Nuclepore air filter setups were used to 
compare air concentrations of sulfate, nitrate, and ammonium. The 
sulfate comparison was good, but the large variability for nitrate and 
ammonium raise serious questions on the credibility of measurements 
using Nuclepore as the collection medium. The details of a case 
study of wet deposition from SCORE-78 are presented and shows 
the pollutant concentrations are more variable than the rainfall. A 
brief description of the progress on the SCORE-79 project is pre- 
sented. The progress on acid rainfall studies shows that the high pH 
values in the Midwest in the mid-1950’s were due in part to elevated 
concentrations of calcium and magnesium. A variety of model 
calculations are presented to show the effects of adjusting past data 
to currently observed values. Recent results of continuing research 
on ionic stability of precipitation samples are given. 


1737 (IS—4707) Quarterly report, January 1-March 31, 1979. 
(Ames Lab., [A (USA)). Jul 1979. Contract W-7405-ENG-82. 70p. 
Dep. NTIS, PC A04/MF AOI. 

Progress is reported in the following studies: characterization 
of organic pollutants emitted by the co-combustion of refuse-derived 
fuel and coal; environmental effects of using municipal solid wastes 
as a supplementary fuel; microbiological air quality at the Ames 
Municipal Solid Waste Recovery System; solid waste to methane 
environmental study; x-ray and uv excited optical luminescence 
(XEOL, UVEOL) of carcinogens - analytical possibilities; laser 
pumped luminescence spectroscopy; and, multielement characteriza- 
tion of air particulates. (JGB) 


1738 (LBL.—1(Vol.4)) Instrumentation for environmental moni- 
toring: biomedical. (California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.). May 1979. Contract W-7405-ENG-48. 301p. Dep. 
NTIS, PC Al4/MF AO1. 

An update is presented to Volume four of the six-volume 
series devoted to a survey of instruments useful for measurements in 
biomedicine related to environmental research and monitoring. Re- 
sults of the survey are given as descriptions of the physical and 
operating characteristics of available instruments, critical compari- 
sons among instrumentation methods, and recommendations of 
promising methodology and development of new instrumentation. 
Methods of detection and analysis of gaseous organic pollutants and 
metals, including Ni and As are presented. Instrument techniques 
and notes are included on atomic spectrometry and uv and visible 
absorption instrumentation. (JGB) 


1739 (LF—-60(12-78), pp 209-214) Variations in the physical 
characteristics of fluidized-bed combustor exhaust aerosol arising from 
combustion of different fuels. Carpenter, R.L.; Newton, G.J. Dec 
1978. 


In Inhalation Toxicology Research Institute. Annual report, 
1977-1978. 

A major limitation in the use of advanced coal combustion 
techniques is an understanding of the effluent stream characteristics 
of such combustors. These data are necessary to assess environmen- 
tal impact and define effluent clean up requirements that must be met 
to use these combustors in an environmentally acceptable manner. 
One such combustor, an 18-inch experimental fluidized-bed combus- 
tor (FBC), at the Morgantown Energy Technology Center has been 
studied _— techniques described previously. Respirable aerosol 
sampling at four locations through the FBC exhaust cleanup system 
has shown that the particle size distribution exiting the cleanup 
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system is independent of the fuel type burned. Aerosol mass loading 
at the cleanup system outlet was also seen to be independent of fuel 
type and combustor operation. However, both aerosol size and mass 
loading at the cleanup system inlet were observed to be a function of 
fuel type and combustor operation. 


1740 (LF—-60(12-78), pp 215-223) Elemental profile of flui- 
dized-bed coal combustor fly ash: effect of fuel, bed material and 
operating parameters. Weissman, S.H.; Carpenter, R.L.; Newton, 
G.J.; Hobbs, C.H. Dec 1978. 

In Inhalation Toxicology Research Institute. Annual report, 
1977-1978. 

Particulate samples from an 18” experimental fluidized bed 
combustor (FBC) at Morgantown Energy Technology Center have 
been analyzed for their inorganic constituents. Samples were found 
to be very complex, primarily consisting of a calcium aluminosilicate 
matrix. Some minor and trace elements were enriched in the stack 
breech ash over the feedstock, although the degree of enrichment 
varied considerably with feedstock and operating parameters. In 
general, more enrichment was observed in burning lignite refuse and 
clean lignite then Montana Rosebud subbituminous coal or raw 
lignite. Penetration of elements through cleanup devices and particle 
size concentration dependency also varied with feedstock and oper- 
ating conditions. In general, the level of potentially toxic trace 
elements emitted by the FBC normalized to input heat value was 
equal to or lower than emissions from conventional power plants. 


1741 (LF—-60(12-78), pp 224-228) Organic characterization of 
effluents from an experimental FBC. Hanson, R.L.; Carpenter, R.L.; 
Newton, G.J. Dec 1978. 

In Inhalation Toxicology Research Institute. Annual report, 
1977-1978. 

This paper reports vapor phase hydrocarbon concentrations 
from burning Texas lignite coal in a fluidized-bed combustor. Ex- 
tractable hydrocarbon concentrations for particulate samples taken 
during Texas lignite and western Kentucky subbituminous coal 
combustion were compared to previously reported values from 
Montana Rosebud subbituminous coal combustion. Validation ex- 
periments indicated quantitative recovery of benzo(a)pyrene spikes 
from Tenax using Soxhlet extraction and of pyrene spikes from bag 
ash using ultrasonic extraction. Several polycyclic aromatic hydro- 
carbon isomers have been differentiated by using !ow pressure 
methane chemical ionization mass spectrometry. 


1742 (LF-—-60(12-78), pp 229-233) Inorganic composition of 
particles collected from low Btu gasifier exhaust streams. Weissman, 
S.H.; Carpenter, R.L.; Newton, G.J. Dec 1978. 

In Inhalation Toxicology Research Institute. Annual report, 
1977-1978. 

Aerosol samples were obtained from clean and raw gas 
streams of an experimental low-Btu gasifier. Inorganic analysis was 
performed using spark source mass spectrometry. Samples from the 
raw gas stream differed considerably in inorganic content from 
samples from the clean gas stream. Ash materials collected from the 
gasifier bottom, the cyclone and both gas streams differed from ash 
collected from other types of coal combustion processes. Several 
elements were found to be enriched in small particles in both clean 
and raw gas streams. 


1743 (LF—-60(12-78), pp 234-237) Organic characterization of 
potential low-Btu gasifier effluents. Hanson, R.L.; Carpenter, R.L.; 
Royer, R.E.; Newton, G.J. Dec 1978. 

In Inhalation Toxicology Research Institute. Annual report, 
1977-1978. 

Aerosol samples were obtained from clean and raw gas 
streams of an experimental low-Btu gasifier. Vapor phase and partic- 
ulate phase samples of the coal gas aerosols were characterized to 
determine organic constituents. The samples were extracted with 
organic solvents and quantitated by gas chromatography. Gas chro- 
matography-mass spectrometry was used to identify many of the 
polynuclear aromatic hydrocarbons in the samples. The results indi- 
cated that organic compounds found in the particulate phase have a 
higher molecular weight than compounds in the vapor phase. The 
gas cleanup process appears to remove the larger molecular weight 
polynuclear aromatic compounds. Many polynuclear aromatic com- 
pounds remained in the cleaned coal gas. 


1744 (LF—-60(12-78), pp 241-243) Development of a fluid-bed 
aerosol generator for fly ash resuspension. Carpenter, R.L.; Yerkes, 
K.L. Dec 1978. 

In Inhalation Toxicology Research Institute. Annual report, 
1977-1978. 

A two-inch diameter fluid-bed aerosol generator (FBG) was 
constructed using -80/+ 120 mesh stainless steel powder as a fluidiz- 
ing medium. Coal fly ash aerosols were generated and the effect of 
generator conditions evaluated. Computation of minimum fluidizing 
velocity and the elutriation coefficient indicates that the former 
egy wed corresponds well with engineering calculations, but the 
atter does not. The effects of bed loading on aerosol concentration 
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and size distribution were determined. Determinations of aerosol 
mass median aerodynamic diameter, geometric standard deviation 
and concentration were made as a function of bed loading, bed 
height and fluidizing velocity to elucidate the effect of these param- 
eters on the aerosol produced. The results of these measurements 
indicate that the degree of dry powder aerosol deagglomeration may 
be controlled by adjusting the operating conditions of the FBG. 


1745 (LF—-60(12-78), pp 244-247) High-capacity condensation 
aerosol generation system. Tu, K.W.; Kanapilly, G.M. Dec 1978. 

In Inhalation Toxicology Research Institute. Annual report, 
1977-1978. 

A convenient, efficient and compact condensation aerosol 
generator system has been designed, constructed and tested. This 
system is capable of producing aerosols with high mass concentra- 
tion and large volume from various materials. With laminar flow and 
warmed sheathing air in the system, the loss of aerosol due to 
condensation on walls is minimized. The generator system is de- 
signed primarily for producing aerosols with mass concentration and 
flow rate up to 1 mg/l and 100 1/min, respectively. It consists of a 
Pyrex heating column coaxially assembled inside a large metallic 
tube, a sample boat in the heating column and a conical section for 
condensation, diluting and mixing. This system has been successfully 
used to generate aerosols of pyrene and benzo(a)pyrene with a mass 
concentration of 800 g/1 at a flow rate of 20 1/min. 


1746 (LF—-60(12-78), pp 248-251) Generation of selenium 
—_ condenstaion aerosols. Weissman, S.H.; Burkstaller, M.A. Dec 
1978. 

In Inhalation Toxicology Research Institute. Annual report, 
1977-1978. 

A selenium metal aerosol was generated by homogeneously 
nucleated condensation. Selenium metal was precipitated from selen- 
ious acid using hydroxylamine. Selenium was transferred to a boat, 
vaporized by heating in inert gas, cooled, then diluted with air. 
Using this method, *Se tagged polydisperse aerosols with activity 
median aerodynamic diameters of 0.3 to 1.3 ym and aerosol mass 
concentrations up to 40 mg/m* were produced. 


1747 (LF—-60(12-78), pp 252-257) Adsorption characteristics 
of coal combustion fly ash. Rothenberg, S.J. Dec 1978. 

In Inhalation Toxicology Research Institute. Annual report, 
1977-1978. 

The surface characteristics of fly ash from coal combustion 
were studied by vege the adsorption of nitrogen at 77°K and 
of water vapor at 0°C, 100°C and 200°C using a vacuum microba- 
lance. Data for thirteen samples have now been analyzed. Hysteresis 
loops for water adsorption and desorption have been determined at 
0°C, 20°C, 100°C. Pore size distributions in the micropore region 
have been calculated for four samples, using adsorption data. The 
methods employed are not suitable for mesopore or macropore 
characterization. Rates of adsorption and desorption of water have 
been measured at 0°C, 100°C and 200°C. 


1748 (LF—-60(12-78), pp 258-265) Evaluation of instrumental 
methods for the size characterization of ultrafine particle aerosols. 
Kanapilly, G.M.; Tu, K.W.; Wolff, R.K. Dec 1978. 

In Inhalation Toxicology Research Institute. Annual report, 
1977-1978. 

Instrumental methods for the determination of aerosol size 
parameters depend on such aerosol properties as the diffusion coeffi- 
cient, charging characteristics, refractive index, shape factor and 
density. In this study a comparison of several instrumental tech- 
niques for determining size parameters was made using several vapor 
condensation aerosols. The instruments used in this study were: (1) 
an electrical aerosol analyzer, (2) a diffusion battery in conjunction 
with a nuclei counter, (3) a high resolution electron microscope, (4) 
a laser scattering aerosol spectrometer, and (5) an aerosol centrifuge. 
Condensation aerosols in the size range of 0.01 to 0.5 ym diameter 
were produced with a variety of physiocochemical properties. The 
aerosols studied included (NHs)2SO., NHsHSO,, H2SO,, pyrene, 
V20;, Y2Os and monodisperse fused clay particles tagged with *Y. 
Results are compared and differences in the instrumental measure- 
ments are evaluated. Aerosol size characteristics of agglomerate 
aerosol particles are also discussed.¢ 


1749 (LF—-60(12-78), pp 266- ay * Particle bounce in cascade 
impactors. Cheng, Y.S.; Yeh, H.C. Dec 1978. 

In Inhalation Toxicology Research Institute. Annual report, 
1977-1978. 

Particle bounce in inertial impactors has been studied. A 
theoretical model which relates impaction velocity at the inception 
point of bounce, particle diameter and particle density is proposed. 
Impaction velocity on the center line of both round jets and rectan- 
gular jets was calculated by solving the equation of particle motion. 
Experiments were performed to evaluate the retention efficiency of 
the Sierra Radial Slit Jet Impactor using latex particles between 
0.822 and 5.7 wm diameter collected on uncoated stainless steel. At 
the inception point of bounce, the critical value of the product of 
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calculated impaction velocity, particle diameter and square root of 
specific gravity was found to be between 2.50 x 10~* and 4.64 x 10-® 
m/sec. Values larger than this would indicate particle bounce 
occurred. For accurate estimates of the particle size distribution to 
be obtained from this type of impactor, operational conditions must 
be maintained which result in values of this product which are 
appreciably smaller than the values given. 


1750 (SR—0980-7) Wet and dry removal processes and estimat- 
ed residence times for some atmospheric pollutants. Slinn, W.G.N. 
(Oregon State Univ., Corvallis (USA). Air Resources Center). Jun 
1979. Contract EY-77-S-09-0980. 28p. (CONF-790917—1). Dep. 
NTIS, PC A03/MF AOl1. 

From American Chemical Society national meeting; Wash- 
ington, DC, USA (10 Sep 1979). 

In the first portion of this review, general features and specif- 
ic uncertainties about wet and dry removal processes, for atmospher- 
ic aerosol particles and gases, are discussed. Emphasis is placed on 
dry deposition to vegetative canopies. Results from these consider- 
ations are used with analyses of lower level trajectories and precipi- 
tation data to estimate pollutant residence times in the Eastern US. 


(UR—3490-1741) Sampling and analysis of suspended par 
ticles and vapors by continuum source particle beams. Dahneke, q 
(Rochester Univ., NY (USA)). 1979. Contract EY-76-C-02-3490. 
34p. Dep. NTIS, PC A03/MF AOI. 

Two continuum source particle beam methods are proposed 
for the on-line measurement of suspended particles or material which 
is suspendable in a gas. The first method can be used to size separate 
the various molecular and particulate species present in the beam. 
The second method is used to obtain a molecular composition 
analysis of individual beam particles or a composition distribution for 
a sample containing a iarge number of particles. The two methods 
are complementary and can be used together to obtain molecular 
composition analyses of size-separated beam particles. 


1752 Characteristics of a photoacoustic air pollution detector at 
CO, laser frequencies. Adamowicz, R.F.; Koo, K.P. (U. S. Depart- 
ment of Energy, Morgantown Energy Technology Center, Morgan- 
town, West Virginia 26505). Appl. Opt.; 18: No. 17, 2938-2947(1 Sep 
1979). 

The characteristics of a photoacoustic detection system for 
measurement of ambient trace atmospheric pollutants at CO» laser 
frequencies are analyzed and described. Several photoacoustic varia- 
bles are optimized in this study. An alternate-traverse acoustic cell to 
eliminate cell window signals is described. An ac biased 16-cm? 
microphone is used. The observed modulation frequency depen- 
dence of the acoustic signal and a theoretical analysis are also 
presented. Trace gas interferents limit the practical sensitivity of the 
system, however, even with interferents present, a minimum measur- 
able pressure change of 2.43 x 10~° atm, and apparent absorptivity of 
8.42 x 10°-°%/cm was obtained. Techniques to minimize effects of 
interferents are reported along with the methodology of the photoa- 
coustic technique in trace gas measurements. 


1753 Questions concerning the possible influence of anthropoge- 
nic CO. on atmospheric temperature. Newell, R.E.; Dopplick, T.G. 
(Department of Meteorology, Massachusetts Institute of Technol- 
ogy, Cambridge 02139). J. Appl. Meteorol.; 18: No. 6, 822-825(Jun 
1979). 


Estimates of the atmospheric temperature changes due to a 
doubling of CO. concentrations have been with a static radiative flux 
model. They yield temperature changes >0.25 K. It appears that the 
much larger changes predicted by other models arise from additional 
water vapor evaporated into the atmosphere and not from COs itself. 


1754 Process for preparing catalysts for removal of nitrogen 
oxides. Okabe, T.; Hayashi, S. (to Seitetsu Kagaku Co., Ltd.). US 
Patent 4,152,296. 1 May 1979. Priority date 30 Sep 1977, Japan, 10p. 
A catalyst for removal of nitrogen oxides which shows ex- 
tremely good catalytic activity and is excellent in durability and is 
low in the activity of oxidizing SO. into SOs; can be prepared at a 
low cost by impregnating a titanium oxide carrier with a vanadium 
sulfate, a vanadyl sulfate or a mixture thereof and then reacting a 
mixed gas consisting of 0.05 to 100% by mole of ammonia and 99.95 
to 0% by mole of an inert gas which is inert to both ammonia and 
vanadium and vanadyl sulfates with the impregnated carrier while 
the reaction mixture is maintained at a temperature of 300° to 520°C, 
me preferably 370° to 450°C alternativerly, the catalyst can be 
epared by shaping a mixture of titanium oxide and a vanadium 
cul ate, a vanadyl sulfate or a mixture thereof into a desired shape 
and then reacting a mixed gas consisting of 0.05 to 100% by mole of 
ammonia and 99.95 to 0% by mole of an inert gas which is inert to 
both ammonia and vanadium and vanadyl sulfates with the shaped 
mixture while the reaction mixture is maintained at a temperature of 
300° to 520°C, and preferably 370° to 450°C. 


1755 Basic considerations about trace constituents in the atmos- 
phere as related to the fate of global pollutants. Junge, C.E. (Max- 
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Planck-Inst. for Chemistry, Mainz, Germany). pp 7-25 of Fate of 
pollutants in the air and water environments. Part 1. Suffet, I.H. 
(ed.). New York, NY; John Wiley and Sons, Inc. (1977). 

From 169. nationel meeting, American Chemical Society; 
Philadelphia, PA, USA (6 Apr 1975). 

Knowledge on the possible residence times of important 
organic pollutants is still very unsatisfactory. Estimates seem to 
show that unless the saturation vapor pressures of these constituents 
are 10-* mm Hg and higher, most of the material in unpolluted areas 
will be present in the gas phase. Considering the chemical stability of 
such substances, this should result in rather long residence times and 
a corresponding uniform distribution within the troposphere. If the 
saturation pressures drop to the order of 10~’? mm Hg, the removal 
via aerosols may be more efficient and the distribution may be 
somewhat more restricted. However, these figures must be consid- 
ered very tentative. They are merely intended to indicate that better 
understanding of the behavior of these substances in the atmosphere 
may be of practical importance. 


1756 Air-water interface: particulate matter exchange across the 
air-water interface. Winchester, J.W. (Florida State Univ., Tallahas- 
see); Duce, R.A. pp 27-47 of Fate of pollutants in the air and water 
environments. Part 1. Suffet, I.H. (ed.). New York, NY; John Wiley 
and Sons, Inc. (1977). 

From 169. national meeting, American Chemical Society; 
Philadelphia, PA, USA (6 Apr 1975). 

Chemistry and meteorology of the atmosphere are strongly 
influenced by processes that occur at the air-water interface. Similar- 
ly, the chemistry of surface layers of the ocean and fresh water in 
some regions can be significantly modified as a result of air-water 
exchange. Relative to pollution substances, evidence indicates that 
the water surface is a sink in some cases, a source in others. 
However, our understanding of the chemical and physical transport 
paths of many pollutant substances in the atmosphere and water is 
still marginal at best. The primary influence of atmospheric pollution 
on water quality may be felt in coastal areas near major urban 
centers, as is the case for the other major pollutant transport paths to 
the ocean, for example, rivers, sewage outfalls, and dumping. How- 
ever, since atmospheric particles may be transported hundreds to 
thousands of kilometers from their source area owing to their 
relatively long atmospheric residence time, significant quantities of 
material may be transported to open ocean areas as well. In addition, 
atmospheric input to the ocean is through the water surface and the 
euphotic zone, where pollution would be expected to have the 
greatest effect on marine ecosystems. Certain pollutants present in 
coastal waters as a result of dumping, sewage outfalls, and so on, 
may also undergo significant horizontal dispersal due to transport 
into the atmosphere by wave and bubble action. This is particularly 
true for the pollutants that are surface-active or are associated with 
surfactants in the water. Thus the location of dumping sites and 
sewage outfalls along coast lines should consider not only local 
water flow patterns, but also general wind flow patterns and sea 
state conditions. In the design of strategies for the control of global 
atmospheric and marine pollution, detailed considerations of the sea 
surface as both a source and sink for pollutants should have high 
priority. 


1757 Tests of various numerical algorithms applied to a simple 
trace constituent air transport problem. Mahlman, J.D.; Sinclair, 
R.W. (Princeton Univ., NJ). pp 223-252 of Fate of pollutants in the 
air and water environments. Part 1. Suffet, I.H. (ed.). New York, 
NY; John Wiley and Sons, Inc. (1977). 

From 169. national meeting, American Chemical Society; 
Philadelphia, PA, USA (6 Apr 1975). 

A simple, linear, one-dimensional trace constituent advection 
problem is solved numerically for the purpose of testing the relative 
merits of various numerical algorithms. The algorithms reported 
here fall into four basic categories depending upon the approach 
employed: polynomial, quasi-Lagrangian, cubic spline, and pseudo- 
spectral algorithms. By far the most successful results were obtained 
with the pseudo-spectral method. This approach yielded a nearly 
exact correspondence with the analytic solution. However, these 
results are achieved at a higher computing cost because many wave 
numbers and very small time steps are required before high accuracy 
is realized. In each of the algorithms, space- and/or time-truncation 
error can lead to prediction of nonphysical negative mixing ratios. 
The effect of “correcting” these negative mixing ratios to nonnega- 
tive values was tested in each algorithm by incorporating a tracer- 
conserving filling scheme. In general, the physical appearance of the 
computed solutions was improved by including this correction. In 
the second-order polynomial scheme, this improvement occurs at the 
expense of severe damping of all higher-order integrals. In the 
higher-order advection schemes, with the addition of filling [R?dx' 


continues to be damped, but a spurious amplification occurs in the 
higher-order integrals. This is especially true in pseudo-spectral 
schemes, where the power spectrum of (6*R/6/sub x'/2)? shows 
fictitious increases at very high wave numbers. Additional experi- 
ments were run with a negative mixing ratio filling that is less local 
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in its behavior. The results show that the spurious amplification in 
higher wave numbers can be reduced somewhat with care in the 
choice of a filling scheme. 


1758 Interfacing of chemical, physical, and biological water 
quality models. Morel, F.M.; Yeasted, J.G. (Massachusetts Inst. of 
Tech., Cambridge). pp 253-268 of Fate of pollutants in the air and 
water environments. Part 1. Suffet, I.H. (ed.). New York, NY; John 
Wiley and Sons, Inc. (1977). 

From 169. national meeting, American Chemical Society; 
Philadelphia, PA, USA (6 Apr 1975). 

Focusing on the chemical aspects of the fate of pollutants in 
natural waters, some of the possible advances in water quality 
modeling are examined. Besides the obvious need for improvement 
in the modeling of chemical processes themselves, there are two 
directions of work necessary in this field: interfacing chemical 
models with hydrodynamic models; and incorporating biological 
processes that affect the fate of pollutants in water into chemical or 
chemical-hydrodynamic models. With the help of two examples 
suited to the discussion of these focal questions, the possibility of 
interfacing of various chemical, hydrodynamic, and biological 
models is explored. 


1759 Modeling smog along the Los Angeles-Palm Springs tra- 
jectory. Hanna, S.R. (National Oceanic and Atmospheric Adminis- 
tration, Oak Ridge, TN). pp 269-295 of Fate of pollutants in the air 
and water environments. Part 1. Suffet, I.H. (ed.). New York, NY; 
John Wiley and Sons, Inc. (1977). 

From 169. national meeting, American Chemical Society; 
Philadelphia, PA, USA (6 Apr 1975). 

Observations of smog concentrations during the summer of 
1973 in Los Angeles, Pomona, Riverside, Banning, and Palm Springs 
show that smoggy air is often advected eastward from its source 
region in Los Angeles and Orange counties toward the more rural 
areas of Banning and Palm Springs. As a result of the interaction of 
sea breeze and mountain breeze effects, a smog front is formed that 
causes abrupt increases in oxidant concentration as it passes the rural 
stations. On the average, the time of peak oxidant concentration 
occurs 6 hours later at Palm Springs than at Los Angeles. Oxidant 
episodes at Palm Springs and Banning are almost entirely due to 
advection from the urban area, whereas episodes at Los Angeles are 
almost entirely due to strong local emissions. At Pomona and 
Riverside, both local emissions and advection play an important role, 
often resulting in days with a long duration of high-oxidant concen- 
trations, having a peak during mid-afternoon. An empirical model of 
the diurnal oxidant variation is shown to agree fairly well with the 
observations. This model accounts both for local emissions and 
advection from upwind areas. In contrast, solutions to the partial 
differential equations for the time rate of change of pollutant concen 
trations due to emissions, advection, vertical mixing, and chemical 
reactions could not satisfactorily simulate the observed high oxidant 
concentrations in Banning and Palm Springs at night. 


1760 (COO—3425-18) Balance of the tropospheric ozone and its 
relation to stratuspheric intrusions indicated by cosmogenic radionu- 
clides. Technical progress report, 1 November 1978-30 June 1979. 
Reiter, R.; Kanter, H.J.; Poetzl, K.; Sladkovic, R.; Jaeger, H.; 
Mueller, H. (Fraunhofer-Gesellschaft zur Foerderung der 
Angewandten Forschung e.V., Garmisch-Partenkirchen (Germany, 
F.R.). Inst. fuer Atmosphaerische Umweltforschung). [nd]. Contract 
EY-76-C-02-3425. 48p. Dep. NTIS, PC A03/MF AOl1. 

The balance of the tropospheric ozone as a function of 
atmospheric pollutants, tropospheric transport, and stratospheric 
intrusions is under active investigation. Continuous recordings of the 
ozone concentration at three levels (3000 m, 1800 m, and 700 m 
a.s.1.) and of the cosmogenic radionuclides Be’, P*, P**, and the CO 
are available and used for subject purposes. Results of a statistical 
evaluation concerning the frequency of high concentrations (> 70 
ppB) of the tropospheric ozone are presented aad possible sources 
discussed. Observations of changes in the fine structure of the ozone 
profile in the lower stratosphere after solar events are shown by 
balloon-borne ozone soundings up to 35 km altitude and discussed in 
connection with parameters of the stratospheric-tropospheric ex- 
change. Monitoring of the stratospheric aerosol layer by lidar was 
continued. The accuracy of these measurements was considerably 
enhanced by significant system improvements. Intercomparisons 
with the results of nearby Dobson stations allowed conclusions to be 
drawn on the suitability of a filter spectrophotometer for the deter- 
mination of the total ozone. Solar-terrestrial relationships were in- 
vestigated and are discussed. 


RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 1775, 1911, 2087 
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1761 (CEA-CONF—4181) Progress on health physics monitor- 
ing systems at the French Atomic Commission. Grimoat, B.; 
Joffre, H.; Leblanc, P. (CEA Centre d’Etudes Nucleaires de Saclay, 
91 - Gif-sur-Yvette (France). Services d’Electronique). 9 Sep 1977. 
24p. (In French). (CONF-7710210—1). Dep. NTIS (US Sales Only), 
PC A03/MF AO1. 

From Workshop on the recent progress in the electronic 
equipment for radiation protection near nuclear facilities; Arcueil, 
France (20 Oct 1977). 

The need for health physics protection on nuclear plants or 
laboratories (nuclear power plants, fuel processing plants, etc.) leads 
to data measurement and monitoring centralization. This paper re- 
views the systems used for that purpose: old monobloc electronic 
systems, minicomputer systems, recent microprocessor-based sys- 
tems, it shows the impact of new methods on the system perfor- 
mances standardization of measurements and alarm levels for irradia- 
tion and contamination, reliability, peripheral device (typewriters, 
CRT) availability for easy and efficient monitoring, and hardware 
compactness. 


1762 (EGG—1183- e Aerial radiological — of the area 
surrounding the Edwin I. Hatch Nuclear Plant, Baxley, Georgia. 
Hilton, LK. (EG and G, Inc., Las Vegas, NV (USA). Energy 
Measurements Group). Nov 1978. Contract EY-76-C-08-1183. 18p. 
Dep. NTIS, PC A02/MF AO1. 

An airborne radiological survey of a 2146 km? area surround- 
ing the Edwin I. Hatch Nuclear Plant was made 28-31 March 1977. 
Detected radioisotopes, and their associated gamma ray exposure 
rates, were consistent with that expected from the normal back- 
ground emitters. Count rates observed at 152 m altitude are convert- 
ed to equivalent exposure rates at 1 m above the ground, and are 
presented in the form of an isopleth map. Exposure rates measured 
with small portable instruments and soil sample analysis showed 
agreement with the airborne data. 


REGULATIONS 


1763 (BNL—51007) Potential ambient standards for a 

ic sulfates. Rowe, M.D.; Morris, S.C.; Hamilton, L.D. (eds.). (Brook- 
haven National Lab., Upton, NY (USA)). May 1979. Contract EY- 
76-C-02-0016. 72p. Dep. NTIS, PC A04/MF AO1. 

This workshop was convened to assess potential impacts on 
the US energy system when sulfate standards and the resulting 
emission-control activities directly related to compliance with those 
standards are implemented; and to identify the methodologies cur- 
rently available for determining the contributions from various 
sources to ambient sulfate concentrations. Individual papers are 
indexed. (PCS) 


1764 (EPRI-FP—1109-SR, pp 3.1-3.10) Legal standards for the 
regulation of NO/sub x/ emissions. Teague, M.L. (Hunton and 
Williams, Richmond, VA). Jul 1979. 

In Proceedings: second NO/sub x/ control technology semi- 
nar. 

The legal standards that deal with air-borne NO/sub x/ 
emissions from the principal stationary sources of air pollution are 
outlined. The Clean Air Act with its amendments creates a compre- 
hensive statutory scheme for controlling air quality which has led, 
among other things, to the limitation of the emissions of nitrogen 
oxides (NO/sub x/) from certain stationary sources. First, the act 
provides for the National Ambient Air Quality Standards, imple- 
mented through state plans, which have jurisdiction over existing 
sources and require certain new sources to undergo preconstruction 
reviews. Second, in the areas where the ambient standards are not 
attained, special provisions apply to sources of air pollution so that 
the area can attain and then maintain the ambient standards. Third, 
New Source Performance Standards (NSPS) require cleaner new 
sources which will eventually replace dirtier existing sources. Con- 
gress requires a program, designed to keep clean areas clean, to 
prevent significant deterioration (PSD) of air quality. Finally, there 
is a visibility protection provision which focuses on certain pristine 
areas. 


1765 (EPRI-FP—1109-SR, pp 4.1-4.4) Status of the national 
ambient air quality standards for nirogen dioxide. Coerr, S. (Environ- 
mental Protection Agency, Research Triangle Park, NC). Jul 1979. 

In Proceedings: second NO/sub x/ control technology semi- 
nar. 

Preparation and revision of the National Ambient Air Quality 
Standards established by EPA under the provisions of Section 109 of 
the Clean Air Act are discussed. At the present time, the proposal of 
a one-hour standard for nitrogen dioxide and the revision of the 
existing annual stancard are being considered. The status of these 
two actions as well as related matters about the scientific basis for 
these standards and implementation issues are discussed. 
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1766 mae power electron bagie othe modulation studies of silver 
atom solvation and desolvation in ice matrices: Geometrical models for 
silver cation and silver atom aqueous solvation shells. Ichikawa, T.; 
Kevan, L.; Narayana, P.A. (Department of Chemistry, Wayne State 
University, Detroit, Michigan 48202). J. Chem. Phys.; 71: No. 9, 
3792-3795(1 Nov 1979). 

High power electron spin echo modulation patterns have 
been obtained at 4.2 K and analyzed for presolvated silver atoms 
produced at 4.2 K in a nonequilibrium environment by radiolysis of 
deuterated ice matrices containing AgF, and for solvated silver 
atoms produced by brief annealing at 77 K. The analysis shows that 
presolvated Ag® is surrounded by — equivalent psig at 3.1 
+- 0.1 A with zero isotropic hyperfine coupling which suggests a 
tetrahedral model of four waters with their dipoles pointed away 
from Ag® (i.c., a solvated Ag* geometry). Solvated Ag® has one 
deuteron at 1.7 +- 0.05 A with a 1.8 MHz isotropic hyperfine 
coupling and seven deuterons at 3.1 +- 0.1 A with zero isotropic 
hyperfine coupling. The solvation process appears to occur by 
rotation of one water around one of its OD bonds with no change in 
the Ag—O distance. 


ENVIRONMENTAL SCIENCES, 
TERRESTRIAL 


BASIC STUDIES 
REFER ALSO TO CITATION(S) 1794 


1767 (CONF-7906102—2) Global stability in models 
with continuous time delays. Post, W.M.; Travis, C.C. (Oak Ridge 
National Lab., TN (USA)). 1979. Contract W-7405-ENG-26. 14p. 
Dep. NTIS, PC A02/MF AO1. 

From Functional differential and integral equations confer- 
ence; Morgantown, WV, USA (18 Jun 1979). 

This model examines the stability properties of a general 
system of first-order integro-differential equations which describe 
the dynamics of interacting species populations. A sufficient condi- 
tion for the global stability of an equilibrium state is derived. This 
condition is an aga over the condition derived by Woerz- 
Busekros (1978) for similar equations in that this condition has 
intuitive biological interpretations and is verifiable in a finite number 
of arithmetical steps. This condition is shown to be both 
and sufficient for global asymptotic stability of the equilibrium for 
communities of mutualistically interacting species. Application of the 
results to an ecological system is also provided. (PCS) 


RADIOMETRIC TECHNIQUES 


1768 (DOE/EV/00641—32) Radioactive tracer studies of soil 
and litter food chains. Progress report, November 1, 1978- 
October 31, 1979. Crossley, D.A. Jr. (Georgia Univ., Athens (USA). 
Dept. of Entomology). 15 Jul 1979. Contract EY-76-S-09-0641. 45p. 
Dep. NTIS, PC A03/MF AO1. 

Research on soil and litter arthropod food chains, concerning 
measurement of nutrient flow using radioisotope techniques and 
investigations of the role of soil arthropods as —— of the 
ecosystem-level processes of decomposition and mineralization of 
nutrients is described. Laboratory measurements of radiotracer turn- 
over by predaceous macroarthropods are reported, as well as the 
status of research with microarthropod turnover of radioactive 
tracers. Implications of results are evaluated in context of current 
understanding of nutrient flows along arthropod food chains. The 
interactions of soil fauna and mycorrhizal fungi are also under 
investigation. Field work has been completed on granitic outcrop 
projects, and a synthesis of results is summarized. Input-output 
budgets revealed that granitic outcrop island ecosystems are essen- 
tially in balance as regards nutrient flows. The ecosystems showed a 
strong resistance component of stability, as opposed to resilience, 
following an applied chemical perturbation and a natural one 
(drought). 


1769 Field evaluation of subsurface and surface runoff. Pilgrim, 
D.H. (Univ. of New South Wales, Kensington, Australia); 
D.D.; Steele, T.D. J. Hydrol.; 38: 319-341(1978). 

Combined use of radioisotope tracer, flow rate, specific con- 
ductance and tt measurements on a large field plot 
near Stanford, California, has provided more detailed information on 
surface and subsurface storm runoff processes than would be possi- 
ble from any single approach used in isolation. Although the plot 
was surficially uniform, the runoff processes were shown to be 
grossly nonuniform, both spatially over the plot, and laterally and 
vertically within the soil three types of processes that have 
been suggested as sources of storm runoff (Horton-type surface 
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runoff, saturated overland flow, and rapid subsurface throughflow) 
all occurred on the plot. The nonuniformity of the processes sup- 
ports the partial- and variable-source area concepts. Subsurface 
storm runoff occurred in a saturated layer above the subsoil horizon, 
and short travel times resulted from flow through macropores rather 
than the soil matrix. Consideration of these observations would be 
necessary for physically realistic modeling of the storm runoff proc- 
ess. 


CHEMICALS MONITORING AND TRANSPORT 


REFER ALSO TO CITATION(S) 1338, 1781, 1784 


RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 1761 


1770 (EGG—1183-1727) Aerial radiological survey of the Pa- 
ducah Gaseous Diffusion Plant, Paducah, Kentucky. Date of aerial 
survey: August 1976. Date of ground survey: May 1977. Hilton, L.K. 
(EG and G, Inc., Las Vegas, NV (USA). Energy Measurements 
Group). Apr 1978. Contract EY-76-C-08-1183. 25p. Dep. NTIS, PC 
A02/MF AOl. 

An airborne radiological survey of a 57 km? area surrounding 
the Paducah Gaseous Diffusion Plant (PGDP) site was made during 
August 1976. Detected radioisotopes, and their associated gamma 
ray exposure rates, were consistent with those expected from normal 
background emitters, except at certain locations. Average exposure 
rates 1 m above the ground, as calculated from the aerial data, are 
presented in the form of isopleth maps. Ground data taken in May 
1977 in areas where man-made radionuclides were evident are in 
agreement with the aerial data. 


SOIL 
REFER ALSO TO CITATION(S) 302, 1762, 1789 


1771 (EGG—1183-1693) Aerial radiological survey of the Law- 
rence Livermore Laboratory (Livermore, California). Tipton, W.J. 
(EG and G, Inc., Las Vegas, NV (USA)). Oct 1977. Contract EY- 
76-C-08-1183. 29p. Dep. NTIS, PC A03/MF AOI. 

An airborne radiological survey was conducted during 
August 1975 over several selected sites in the vicinity of Livermore, 
California. These sites included the Lawrence Livermore Labora- 
tory, Sandia Livermore Laboratories, LLL Site 300, the Livermore 
Municipal Golf Course, and the City of Livermore's sewage treat- 
ment plant. The radiation results were processed specifically for 
man-made gamma ray activity. All elevated man-made activity ob- 
served during the aerial survey was contained within the site bound- 
aries of the three DOE facilities. 


1772 (GJBX—97(79)) Anomalies in concentrations of radon in 
the earth. Fleischer, R.L.; Fiske, M.D.; Hart, H.R. Jr.; Likes, R.S.; 
Mogro-Campero, A. (General Electric Co., Schenectady, NY 
(USA). Research and Development Center). 30 Oct 1978. Contract 
EY-76-C-13-1664. 126p. Dep. NTIS, PC A07/MF AO1. 

The work reported here is the first step in assessing whether 
radon migration occurs through distances of ~ 100m and in under- 
standing the transport of radon in the ground. Results are in three 
categories: near-surface integrated radon monitoring; near-surface 
continuous radon monitoring accompanied by continuously record- 
ed meteorological data; and down-hole permeability and radon mea- 
surements. In each of these areas new equipment and methods have 
been developed and demonstated. New phenomena have been seen 
that need to be better understood. Most of the field data were 
acquired at a site with an ore body at 90 to 100m depth. 


TERRESTRIAL ECOSYSTEMS AND FOOD CHAINS 
REFER ALSO TO CITATION(S) 1768, 1792, 1911 


1773 (LA—7986-PR) Environmental and radiological safety 
studies. Interaction of **PuO, heat sources with terrestrial and 
aquatic environments, April 1-June 30, 1979. Waterbury, G.R. 
(comp.). (Los Alamos Scientific Lab., NM (USA)). Aug 1979. Con- 
tract W-74uS-ENG-36. 40p. Dep. NTIS, PC A03/MF AOI1. 

The containers for ***PuO» heat sources in radioisotope ther- 
moelectric geneiators are designed with large safety factors to 
ensure that they will withstand reentry from orbit and impact with 
the earth and safely contain the nuclear fuel until it is recovered. 
Existing designs have proved more than adequately safe, but the 
Office of the Assistant Director for Safety and Reliability of the 
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Department of Energy Division of Advanced Systems and Materials 
Production continually seeks more information about the heat 
sources to improve their safety. The work discussed includes studies 
of the effects on the heat source of terrestrial and aquatic environ- 
ments to obtain data for design of even safer systems. The data 
obtained in several ongoing experiments are presented; these data 
tables will be updated quarterly. Discussions of experimental details 
are minimized and largely repetitive in succeeding reports. Compila- 
tions of usable data generated in each experiment are emphasized. 
These compilations include data from environmental chamber ex- 
periments that simulate terrestrial conditions, experiments to meas- 
ure PuQ2 dissolution rates, soil column experiments to measure 
sorption of plutonium by soils, and several aquatic experiments. 


1774 (NUREG/CR—1004) Statistical analysis of selected pa- 
rameters for predicting food chain transport and internal dose of 
radionuclides. Final report. Hoffman, F.O.; Baes, C.F. III (eds.). (Oak 
Ridge National Lab., TN (USA)). Oct 1979. Contract W-7405-ENG- 
26. 201p. (ORNL/NUREG/TM—282). Dep. NTIS, PC Al0/MF 
AOl. 

Compliance with environmental radiological standards pro- 
mulgated to limit routine releases from nuclear facilities is usually 
determined through the use of mathematical models which are 
subject to considerable uncertainty. One way of estimating the 
uncertainty associated with model predictions is through an analysis 
of the statistical properties of their input parameters. Results of such 
analyses for parameters incorporated in US Nuclear Regulatory 
Commission (NRC) Regulatory Guide 1.109 are presented. The 
uncertainty in dose prediction resulting from a given concentration 
of "I, in air transported over the pasture-cow-milk pathway is 
estimated. The NRC recommended generic default values are com- 
pared with the statistical distribution of the selected parameters, and 
the probability of the default values not being exceeded is estimated. 
The results provide an estimation of actual uncertainties to be 
expected under real-world conditions in lieu of validation experi- 
ments. The relevance of these results to the true uncertainties 
associated with the parameters and models analyzed in this report is 
limited because of the qualifying assumptions and the quality of data. 
However, methods of taking results from these analyses into account 
when determining compliance with regulatory statutes are discussed. 


1775 Potential impact of radiocarbon releases by the nuclear 
power industry. Sacramento, CA; Califonia Energy Commission 
(1978). 52p. (NP—23916). 

This report reviews the relevant literature on the subject to 
assess: (1) health effects of C-14 on humans; (2) amounts of carbon- 
14 which potentially might be released into the environment by 
reactors and fuel reprocessing plants; (3) the impact on the local 
environment of such releases; (4) global circulation and global sinks 
of reactor-produced carbon-14; and (5) global effects of carbon-14 
released into the environment. Variety of ways of reporting quantity 
of carbon-14 is discussed along with data on its radioactive decay 
characteristics. (PCS) 


SITE RESOURCE AND USE STUDIES 


REFER ALSO TO CITATION(S) 26, 1251 


ENVIRONMENTAL SCIENCES, 
AQUATIC 


BASIC STUDIES 
REFER ALSO TO CITATION(S) 1794, 1968, 1969 


1776 (BNL—26681) Environmental constraints on larval fish 
survival in the sea. Walsh, J.J.; Wirick, C.D.; Dieterle, D.A.; Tingle, 
A.G. (Brookhaven National Lab., Upton, NY (USA)). 1979. Con- 
tract EY-76-C-02-0016. 14p. (CONF-7904112—1). Dep. NTIS, PC 
A02/MF AOl. 

From Symposium on early life history of fish; Woods Hole, 
MA, USA (2 Apr 1979). 

The developmental stages and sources of mortality acting 
upon fish in ocean environments are studied for application to 
assessing and managing a fishery. (PCS) 


1777 (COO—4706-6) Distribution of marine birds on the mid- 
and north-Atlantic U.S. outer continental shelf. Technical progress 
report, September 1978-August 1979. Powers, K.D.; Pittman, G.L.; 
Burrell, G.C. (Manomet Bird Observatory, MA (USA)). Oct 1979. 
Contract EP-78-S-02-4706. 49p. Dep. NTIS, PC A03/MF AOI. 
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The scope of the project was not changed since the last 
annual 5 a the study area was extended south to Cape 
Hatteras. € objectives were to determine spatial and temporal 
distributions of marine birds in mid- and north-Atlantic U.S. conti- 
nental shelf waters; to identify marine bird food habits and distribu- 
tion of prey items; and (3) to develop a marine bird data retrieval 
bank. Data from 1978-79 indicated that Georges Bank and its adja- 
cent waters support an abundant and diverse bird population 
throughout the year. Species composition changed seasonally but 
diversity usually remained high. In contrast, the mid-Atlantic Bight 
demonstrated only a seasonal importance to birds. In all areas 
surveyed greatest bird densities were found at upwellings and in 
association with fishing activities. A stomach contents analysis of 
specimens collected in August 1978 indicated that Cory’s, Greater 
and Sooty Shearwaters were feeding on squid and fish. Great Black- 
backed and Herring Gulls were utilizing fish, insects, birds, and 
crustaceans. All MBO seabird data collected prior to July 1979 have 
been keypunched. No data retrieval programs were developed. 


1778 (DOE/EV/00641—35) Inexpensive weir and proportional 
sampler for miniature watershed ecosystems. Nabholz, J.V.; Crossley, 
D.A. Jr.; Best, G.R. (Georgia Univ., Athens (USA). Dept. of Ento- 
mology). Jul 1979. Contract EY-76-S-09-0641. 28p. Dep. NTIS, PC 
A03/MF AOl1. 

A weir system with proportional sampler for use on miniature 
water-shed ecosystems is described. Eight weir collection systems 
were evaluated for their ability to measure and sample the inputs and 
outputs of soil-island ecosystems which occur on granite outcrops. 
The proportion of water actually collected by the weir systems was 
generally less than the proportion the systems were designed to 
sample, but adequate for supplying data needed for estimating ele- 
mental budgets. The weir systems were not able to account for 25 to 
50% of the variation in total water passing over the cutoff wall. 
Several ways of improving overall performance of the weir systems 
are discussed. 


1779 Phosphorus release from lake sediments as affected by 
chironomids. Gallepp, G.W.; Kitchell, J.F.; Bartell, S.M. (Univ. of 
Wisconsin, Madison). Jnt. Ver. Theor. Angew. Limnol.; 20: 458- 
465(Sep 1978). 

Recent work indicates that P will move into well-oxygenated 
water through surface mud that presumably has a high redox poten- 
tial. Larval chironomids are ubiquitous and among the dominant 
animals in the benthos of eutrophic lakes, where P loading is a topic 
of public concern. They increase oxygen penetration into the sedi- 
ment and increase redox potentials in the surface layers of mud. The 
purpose of this study is to determine if chironomids affect P ex- 
change between sediment and water. Two experiments were con- 
ducted with filtered lake water and Lake Mendota mud in darkness 
and under aerobic conditions. The maximum observed release rate of 
TP was 6 mg/m?*/day; if this rate was maintained in Lake Mendota 
during summer, it would provide a steady and significant amount of 
P to the epilimnetic community. 


1780 Impingement. Uziel, M.S. (Oak Ridge National Lab., 
TN). J. Water Pollut. Control Fed.; 1553-1567(Jun 1978). 

The impact of thermal power plant cooling systems on aquat- 
ic environments was the subject of a workshop sponsored by the 
Electric Power Research Institute. Volume I contains the delibera- 
tions of the workshop and 11 high-priority research recommenda- 
tions. Volume II contains topical papers discussing the impact of 
— production on estuaries and tidal rivers; the reaction of small 

h to perforated plates; effects of entrainment, entrapment, and 
impingement, and effects of power plants on fish populations and 
minimization of fish loss. Measurement, reduction, and ecological 
impact assessment of entrainment and impingement mortality at 
power plants were the themes of the proceedings of the Third 
National Workshop on Entrainment and Impingement. A panel 
discussion on impingement covered representative important species, 
data analysis, and the economics of environmental studies and pollu- 
tion control. Fourteen papers from this symposium are discussed in 
appropriate sections of this review. 


CHEMICALS MONITORING AND TRANSPORT 
REFER ALSO TO CITATION(S) 135, 1735, 1956 


1781 (PB—289487) Pollution concentrations in runoff water 
from refuse piles. Guin, J.A. (Auburn Univ., AL (USA). Water 
Resources Research Inst.). Mar 1977. 45p. NTIS PC A03/MF AO1. 

In the processes of removal, refinement and disposal of raw 
materials, large quantities of waste products become exposed to 
weathering forces. Subsequent percolation, flushing, and oxidation 
results in the pollution of waterways, low-lying farmlands and 
underground aquifers with acidity, alkalinity, hardness, heavy 
metals, and undesirable organic materials such as tannin and lignin. 
The need for methodology for estimating the chemical nature and 
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quantity of these leachates becomes more compelling as the extrac- 
tion of natural materials accelerates. In this work a mass transfer 
model is formulated which describes the leaching of such pollutants 
from refuse piles. The model is applied to an actual refuse pile under 
natural precipitation and weathering conditions and found to ade- 
quately represent the pollutant concentrations in the rainfell runoff. 


1782 Transfer of organics from an oil film into water. Lysyj, I. 
(Rocketdyne, Canoga Park, CA); Russell, E.C. pp 135-144 of Fate of 
pollutants in the air and water environments. Part 1. Suffet, IH. 
(ed.). New York, NY; John Wiley and Sons, Inc. (1977). 

From 169. national meeting, American Chemical Society; 
Philadelphia, PA, USA (6 Apr 1975). 

The data reported here suggest that substantial quantities of 
organic matter can be introduced into an aqueous solution as a result 
of contact between water and petroleum. The observed concentra- 
tions of water soluble petroleum derived materials exceed by a wide 
margin the “no visual sheen” limit for free oil, which roughly 
translates into 10 ppM concentration. Consequently, the discharge of 
oil-water wastes containing dissolved petroleum matter could have 
detrimental effects on the ecology. Examination of reported data 
suggests that probably more than one mechanism is involved in the 
transfer of organics from an oil film into water. It appears that in the 
initial stages of such transfer physical dissolution of: naturally occur- 
ring and artificially added water-soluble organics takes place. Such 
compounds as fatty, carboxylic, and naphthenic acids; phenols; cre- 
sols; substituted hydrocarbons; and solvents used in the processing 
and water-soluble additives probably constitute the bulk of organics 
transferred into the aqueous solution in the initial stages of contact 
between an oil film and the water. After 2 to 7 days of contact, 
additional water-soluble compounds are formed as a result of chemi- 
cal and biological oxidation. These can be defined as oxidized 
hydrocarbons and could contain substantial quantities of fatty and 
carboxylic acids. The potential presence of hi irly high concentra- 
tions of such oxidized hydrocarbons in the aged oil-water mixtures, 
such as that found in bilge and ballast waste water, deserves careful 
consideration. In order to determine whether the dissolved organic 
content of oily waste water should be regulated, additional chemical 
and toxicological data are needed. 


1783 Adsorption of aromatic molecules by clays in aqueous 
suspension. McBride, M.D.; Pinnavaia, T.J.; Mortland, M.M. (Michi- 
gan State Univ., East Lansing). pp 145-154 of Fate of pollutants in 
the air and water environments. Part 1. Suffet, I.H. (ed.). New York, 
NY; John Wiley and Sons, Inc. (1977). 

From 169. national meeting, American Chemical Society; 
Philadelphia, PA, USA (6 Apr 1975). 

The ability of smectites to adsorb aromatics, such as benzene 
and phenol, from aqueous solution is greatly increased by the re- 
placement of inorganic exchange cations with tetramethylammonium 
ions. The mechanism of adsorption is apparently z-electron interac- 
tion with silicate oxygens. However, chlorobenzenes are apparently 
not readily adsorbed by TMA*-smectite because of their greater 
molecular size that prevents interlamellar penetration. Very large 
alkylammonium ions on smectite exchange sites produce silicate 
layer separations that may allow interlamellar adsorption. The re- 
sults indicate that organic matter in soil has some ability to remove 
aromatics from water, but the more hydrophilic mineral fraction is 
much less active in this regard. The results obtained here for the 
systems studied may or may not be a practical solution for the 
removal of aromatic species from water; however, the idea of 
tailoring modified smectites for specific adsorption purposes in im- 
proving water quality seems to have promise. 


1784 Influence of dissolved organics on the distribution, trans- 
port, and fate of heavy metals in aquatic systems. Singer, P.C. (Univ. 
of North Carolina, Chapel Hill). pp 155-182 of Fate of pollutants in 
the air and water environments. Part 1. Suffet, I.H. (ed.). New York, 
NY; John Wiley and Sons, Inc. (1977). 

From 169. national meeting, American Chemical Society; 
Philadelphia, PA, USA (6 Apr 1975). 

Examples are given of the ways by which dissolved organic 
matter is capable of influencing the distribution, transport, reactivity, 
and fate of metals in natural aquatic systems. The following topics 
are discussed: effects of organic complexing agents on metal solubil- 
ity and speciation; effects of dissolved organic matter on the distribu- 
tion between oxidized and reduced forms of metals; effects of 
dissolved organic matter on metal availability and toxicity; and, 
effects of dissolved organic matter on the adsorption of metals by 
suspended particulates in natural waters and on colloidal stability. 


1785 Physical processes for pollutant transport in the water 
environment. Rumer, R.R. Jr. (Univ. of Delaware, Newark). pp 297- 
322 of Fate of pollutants in the air and water environments. Part 1. 
Suffet, I.H. (ed.). New York, NY; John Wiley and Sons, Inc. (1977). 

From 169. national meeting, American Chemical Society; 
Philadelphia, PA, USA (6 Apr 1975). 
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An understanding of the fate of pollutants in the water 
environment requires knowledge that has been obtained from many 
disciplines. The application of this knowledge to a particular water 
body involves a judicious selection of the many physical processes 
that are responsible for pollutant transport. This selection must be 
made on the basis of the anticipated pathways the pollutant will 
follow and the unique characteristics of the water body. With few 
exceptions, the fate of most pollutants is dependent upon physical 
processes associated with the hydrodynamic behavior of the water 
body. These physical processes are outlined according to water body 
type, including groundwater, streams and river impoundments and 
small lakes, estuaries, large lakes, and oceans. 


1786 Sediment and the quality of the estuarine environment: 
some observations. Schubel, J.R. (State Univ. of New York, Stony 
Brook). pp 399-423 of Fate of pollutants in the air and water 
environments. Part 1. Suffet, I.H. (ed.). New York, NY; John Wiley 
and Sons, Inc. (1977). 

From 169. national meeting, American Chemical Society; 
Philadelphia, PA, USA (6 Apr 1975). 

e rates of filling of most estuaries are naturally high and 
estuarine lifetimes are generally measured in thousands of years; 
occasionally in a few tens of thousands of years. Man has had a 
major impact on sediment influxes, particularly from fluvial sources, 
and a lesser, but still significant, impact on estuarine circulation 
patterns through dredging and alteration of fresh water inputs. The 
primary purposes of this paper are to assess some of man’s most 
significant impacts on characteristic estuarine sedimentation process- 
es, to briefly examine how the perturbations resulting from man’s 
activities have affected the estuarine milieu, and to suggest some 
actions that could, if implemented, lead to an improvement in the 
quality - both aesthetic and economic - of the estuarine environment. 


1787 Suspended sediment transport in the Delaware Bay. Oost- 
dam, B.L. (Marine Science Consortium, Millersville, PA). pp 425- 
472 of Fate of pollutants in the air and water environments. Part 1. 
Suffet, I.H. (ed.). New York, NY; John Wiley and Sons, Inc. (1977). 

From 169. national meeting, American Chemical Society; 
Philadelphia, PA, USA (6 Apr 1975). 

Results are presented of simultaneous collection of current 
velocity and suspended sediment data pairs at five levels in the water 
column for 43 stations across the Delaware Bay mouth. The stations, 
clustered in three main groups, were samples from 1969 through 
1971. Ebb currents proved to be, on the average, 20% faster than 
flocd currents and showed a maximum speed toward the middle of 
the ebb phase and the top third of the water column. Flood currents 
peaked within the first 2 hours after low water slack and tended to a 
maxima in the lower part of the water column. Suspended sediment 
concentrations were log-normally distributed, with a weighted mean 
of 30 ppM for the lower Delaware Bay. Suspended sediment trans- 
port computations showed net seaward transport in the center part 
of the bay and a tendency to net landward transport along both 
shores. Relations between the dynamic factors, river discharge, 
winds, and tides were explored using a technique involving time- 
weighted data and multiple stepwise regression. Extrapolated annual 
suspended sediment fluxes average 7.2 x 10° kg/yr in a seaward 
direction. This figure compares with an average suspended sediment 
concentration for the bay of 0.5 x 10° kg, indicating a residence or 
flushing time of about 25 days. Based on comparison with other 
terms of the sediment budget, with long-term changes in bathymetry 
and with few available data for other estuaries, this net seaward flux 
appears too high. This may be attributed to neglecting to account for 
tidal asymmetry across the bay and for transport in the bottom 60 
cm of the water column, which could not be sampled with available 
instrumentation. 


RADIOACTIVE MATERIALS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 1761, 1770 


WATER 
REFER ALSO TO CITATION(S) 297 


1788 (COO—3573-29) Fate of nuclides in natural water sys- 
tems. Annual progress report, October 1, 1978-September 30, 1979. 
Turekian, K.K. (Yale Univ., New Haven, CT (USA). Dept. of 
Geology and Geophysics). 30 Jun 1979. Contract EY-76-S-02-3573. 
10p. . NTIS, PC A02/MF AO1. 

esults of estuarine and coastal studies in the Long Island 
Sound and the New York Bight areas are summarized briefly. 7°*Th 
and 7*Th were used to determine the residence time of thorium in 
the water column as a function of distance from the Long Island- 
New Jersey coast. Results indicate that virtually all of the Th is 
taken to the sediment column on a very short time scale. Paths for 
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the redistribution of metals in the sediment column are outlined. 
Studies on the sources and properties of organic carbon delivered to 
the estuarine systems are reviewed briefly. (JGB) 


1789 (IS—4706) Multilaboratory analytical quality control for 
the hydrogeochemical and stream sediment reconnaissance. Quality 
control report for June 1979. D’Silva, A.P.; Floyd, M.A.; Haas, W.J. 
Jr. (Ames Lab., IA (USA)). Jul 1979. Contract W-7405S-ENG-82. 
42p. Dep. NTIS, PC A03/MF AO!. 

A fluorometric procedure was used for analyzing water sam- 
ples for uranium; fluorometry and delayed neutron counting were 
used for sediment analyses. The results, which are reported, show 
good agreement between participating laboratories. (JGB) 


1790 (UCRL—83049) Plutonium mobilization from sedimenta- 
ry sources to solution in the marine environment. Noshkin, V.E.; 
Wong, K.M. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 1 Oct 1979. Contract W-7405-ENG-48. 13p. (CONF- 
791050—1). Dep. NTIS, PC A02/MF AOl. 

From 3. Nuclear Energy Agency seminar on marine radioe- 
cology; Tokyo, Japan (1 Oct 1979). 

Inventories of plutonium radionuclides greatly in excess of 
global fallout levels persists in the benthic environments of Bikini 
and Eniwetok Atolls. It now appears that the atolls have reached a 
chemical steadystate condition with respect to the partitioning of 
239+ 240 Py between solution and solid phases of the environment. The 
mobilized *** ?4°Py has solute-like characteristics, passes rapidly and 
readily through dialysis membranes, has adsorption characteristics 
similar to those of fallout plutonium in the open ocean, and exists in 
solution primarily as some oxidized +5 or +6 chemical species. 
Water-column profiles of 7°°***°Pu taken outside the atolls show a 
plutonium excess in the deep water mass. This remobilized 7° *4°Pu 
possibly originates from the contaminated sediments previously de- 
posited on the outer slopes of the atolls and surrounding basins. 


AQUATIC ECOSYSTEMS AND FOOD CHAINS 
REFER ALSO TO CITATION(S) 1773, 1788, 1790, 1911 


1791 (ORNL/TM—6895) Association of radionuclides with 
streambed sediments in White Oak Creek watershed. Spalding, B.P.; 
Cerling, T.E. (Oak Ridge National Lab., TN (USA)). Sep 1979. 
Contract W-7405-ENG-26. 52p. Dep. NTIS, PC A04/MF AOI. 

Radionuclides are found in much higher concentrations on 
streambed sediment than in the water of White Oak Creek. Selective 
extraction of sediments demonstrates that ®°Co is immobilized in a 
nonexchangeable form in the ferromanganese hydrous oxide coatings 
on the sediments; *Sr occurs predominantly in an exchangeable 
form on clay, iron oxides, and ferromanganese hydrous oxides; *7Cs 
occurs in a nonexchangeable and strongly bound form on clays 
which compose the dominant rock (Conasauga shale) in the water- 
shed. The fine-gravel to coarse-sand size fraction of streambed 
sediments is the most suitable fraction for radionuclide analysis 
because of its abundance in the sediment and its high concentration 
of radionuclides compared to larger and smaller size fractions. A 
preliminary survey of all major tributes in White Oak Creek shows 
that radionuclide analysis of streambed sediments is a very useful 
technique to locate sources of radioactive contamination. 


1792 (UCID— 18267) Preliminary evaluation of the BIODOSE 
computer program. Bonner, N.A.; Ng, Y.C. (California Univ., Liver- 
more (USA). Lawrence Livermore Lab.). Sep 1979. Contract W- 
7405-ENG-48. 14p. Dep. NTIS, PC A02/MF AOI. 

The BIODOSE computer program simulates the environmen- 
tal transport of radionuclides released to surface water and predicts 
the dosage to humans. We have evaluated the program for its 
suitability to the needs of the Nuclear Regulatory Commission 
Waste Management Program. In particular, it is an evaluation to 
determine whether BIODOSE models account for the significant 
pathways and mechanisms resulting in radiological doses to man. In 
general, BIODOSE is a satisfactory code for converting radionu- 
clide releases to the aqueous environment into doses to man. 


THERMAL EFFLUENTS MONITORING AND 
TRANSPORT 


REFER ALSO TO CITATION(S) 1848, 1915 


SITE RESOURCE AND USE STUDIES 
REFER ALSO TO CITATION(S) 1777 


1793 (ORNL/TM—6777) Water availability for energy in 1985 
and 1990. Dobson, J.E.; Shepherd, A.D. (Oak Ridge National Lab., 
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TN (USA)). Oct 1979. Contract W-7405-ENG-26. 108p. Dep. NTIS, 
PC A06/MF AOI. 

Because of the growing demand for water to serve the needs 
of energy facilities, any proposed change in energy development 
policy should be examined for its potential impacts on water re- 
sources. This assessment examines effects of the National Energy 
Plan (NEP) on water-for-energy demands in 1985 and 1990. Projec- 
tions of water consumption by energy sector for the NEP scenario 
are combined with Water Resources Council (WRC) data on water 
consumption by all other water use sectors. Total consumption is 
then compared with estimates of critical monthly surface-water 
supply, derived from streamflow and reservoir-use data, in each 
WRC Aggregated Subarea in the conterminous United States. It is 
concluded that water availability will not inhibit implementation of 
the NEP because its conservation goals actually retard the growth of 
water-for-energy demands in most basins compared with what might 
be expected without the NEP. However, the results of this assess- 
ment and previous corroborative water-for-energy analyses show 
that, with or without the NEP, energy development will cause 
additional water-availability problems on already stressed streams 
and reservoirs throughout much of the western United States, south- 
ern Florida, the Ohio River Basin, and the highly urbanized areas of 
the Eastern Seaboard. Uncertainty may discourage investment in 
energy facilities where water rights are questionable or where water 
shortages are known to exist and legislative responses are in doubt. It 
is recommended that the Department of Energy (DOE) encourage 
and support research to reduce the water requirements of the energy 
sector and to promote a better understanding of water supply and 
demand, alternatives, and costs. Furthermore, DOE, in conjunction 
with other federal agencies, should reevaluate the effectiveness of 
existing regulations and assist state governments in assessing their 
needs for new water legislation. 


ENVIRONMENTAL-SOCIAL ASPECTS OF 
ENERGY TECHNOLOGIES 


REFER ALSO TO CITATION(S) 1190 


SOCIAL AND ECONOMIC STUDIES 


REFER ALSO TO CITATION(S) 254, 1160, 1182, 1183 


ASSESSMENT OF ENERGY TECHNOLOGIES 


REFER ALSO TO CITATION(S) 1173, 1182, 1183, 1250, 1775, 1793 


BIOMEDICAL SCIENCES, BASIC 
STUDIES 


1794 Macroevolution in a model ecosystem. Felsenstein, J. 
(Univ. of Washington, Seattle). Contract AT(45-1)2225 TA 5. Am. 
Nat.; 112: No. 983, 177-195(Jan 1978). 

A greatly oversimplified model of the evolution of energy 
flow in a single population or a simple ecosystem is presented. In all 
cases treated, once the effect of the initial size of the ecosystem is 
lost, the total energy content of the ecosystem increases linearly with 
time. A constant fraction of the cumulative energy inflow remains in 
the system at any given time. This fraction is smaller the more 
unpredictable is the environment and is greater the more trophic 
levels are present. In simple cases the trophic pyramid converges to 
a geometric shape which does not lengthen during evolution. A 
somewhat arbitrary measure of the information content of a popula- 
tion per unit energy content is proportional to the logarithm of time. 
Aside from many other limitations, the model does not allow for 
evolution of the efficiency of energy intake. This might have a 
dramatic effect on the conclusions. 


BEHAVIORAL BIOLOGY 
REFER ALSO TO CITATION(S) 1777, 1915 


1795 Some extensions of Mills’s method for urban population 
density gradient estimation. Meier, P.M.; McCoy, T.H. (Brookhaven 
National Lab., Upton, NY). Geogr. Anal.; 10: No. 2, 163-173(Apr 
1978). 

This paper extends Mills's method for estimating urban popu- 
lation density gradients to general noncircular and asymmetrical 
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urban forms, using Gauss-Legendre quadrature embedded in a 
Newton-Raphson root finding algorithm. We also examine the sensi- 
tivity of the Mills method to measurement errors in the assumptions. 
Several issues arising from the comparison of analytical, Mills type 
estimation procedures with statistical procedures are explored, par- 
ticularly in light of recent work that questions the negative exponen- 
tial formulation of urban density gradients. We note in particular the 
influence of secondary population centers as a source of estimation 
bias. 


1796 Analysis of the predatory behavior of the Loggerhead 
Shrike. Craig, R.B. (Univ. of California, Davis). Auk; 95: No. 2, 221- 
234(Apr 1978). 

Fluctuations of some aspects of the predatory behavior of the 
Loggerhead Shrike were examined relative to cycles in prey avail- 
ability and other physical and biological environmental factors 
during the nonbreeding period (September 1972 to April 1973) near 
Davis, California. The attack rate of shrikes declined significantly 
after a minimum temperature threshold was reached, apparently 
because of the reduced availability of poikilothermic prey at low 
temperatures. Attack rate stabilized when prey density was high. 
Average prey size taken was constant with time and well below the 
maximum that shrikes are capable of capturing. The capture efficien- 
cy of shrikes was higher than that reported for other predators. 
Capture efficiency increased at very low prey density (availability), 
tending to balance the decreased attack rate. Handling time, though 
probably a significant variable in predation by shrikes, did not 
reduce time available for other activities during nonbreeding 
months. Handling time was highly correlated with length of prey 
squared. 


1797 Memory facilitating and anti-amnesic effects of corticos- 
teroids. Flood, J.F. (Univ. of California, Los Angeles); Vidal, D.; 
Bennett, E.L.; Orme, A.E.; Vasquez, S.; Jarvik, M.E. Pharmacol, 
Biochem. Behav.; 8: No. 1, 81-87(1978). 

The effects of corticosterone, hydrocortisone and dexametha- 
sone on retention of active and passive avoidance training were 
studied in male mice. Posttraining administration of any of the 
hormones facilitated subsequent retention test performance of poorly 
trained mice when tested one week after training and drug adminis- 
tration. The optimum dose of dexamethasone was 4 mg/kg, while 
corticosterone and hydrocortisone were effective at 30 and 40 mg/ 
kg, respectively. Dexamethasone significantly facilitated retention 
when administered up to 150 min but not at 210 min after oe It 
was further determined that dexamethasone blocked the amnesic 
effect of two but not four successive injections of anisomycin in both 
active and passive avoidance tasks. Corticosterone and dexametha- 
sone when administered to anisomycin-injected mice caused only a 
small, transient increase in the protein synthesis inhibition. In saline- 
injected control mice, the hormones also caused a small inhibition of 
protein synthesis which disappeared quickly. Plasma corticosterone 
levels were measured in mice trained and given anisomycin, cyclo- 
heximide or saline. Plasma corticosterone levels were reduced 43% 
by anisomycin and 89% by cycloheximide. In both cases the corti- 
costerone levels subsequently increased rapidly after the inhibitor 
injection and were elevated by about 5 times above control levels at 
130 min afterthe inhibitor injection. The results are discussed in 
terms of the effect of central stimulant action of corticosteroids on 
memory formation. 


BIOCHEMISTRY 


REFER ALSO TO CITATION(S) 1595, 1797, 1823, 1858, 1864, 
1868, 1870, 1876, 1925, 1926, 1953, 1963 


1798 (COO—2837-5) Stereoelectronic properties of 
chlorophyll systems. Christoffersen, R.E.; Maggiora, G.M. (Kansas 
Univ., Lawrence (USA)). Sep 1979. Contract EY-76-S-02-2837. 31p. 
Dep. NTIS, PC A03/MF A0O1. 

During the first nine months of the current contract, signifi- 
cant progress has occurred in several areas. All SCF CI studies of 
the singlet and triplet states of the neutral molecules Et-Chl a, Et- 
Pheo a, Et-BChl a, and Et-BPheo a, and the doublet states of the z- 
cation radicals Et-Chl a*. and Et-BChi a*. have now been complet- 
ed. In addition, SCF CI calculations on BPheo a. indicate that 7- 
anion radicals can also be studied using the present approach. Similar 
work on a number of other 7-cation and z-anion Tadicals is current- 
ly underway. Preliminary SCF CI studies have also been completed 
for = uinone and dihydroquinone, and studies on benzoquin- 
one™ uld be completed by the end of this year. The development 
and Senaueae of an empirical potential function is nearly 
complete, and data from selected systems is summarized. Implemen- 
tation of a more efficient, quadratically convergent energy minimiza- 
tion procedure is also being carried out. This procedure should make 
it possible to study the geometry and properties of dimeric chloro- 
phyll systems as well as various ligand-chlorophyll systems. Devel- 
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opmental work is continuing on the direct calculation of optical 
rotatory strengths. 


1799 (COO—4478-2) Microbial production of aliphatic hydro- 
carbons. Progress report, February 1, 1979-September 30, 1979. Tor- 
nabene, T.G. (Colorado State Univ., Fort Collins (USA). Dept. of 
Microbiology). Sep 1979. Contract EE-77-S-02-4478. 30p. Dep. 
NTIS, PC A03/MF AOl1. 

The neutral lipids of nine species of methanogenic bacteria, 
two thermoacidophiles, two alkalinophiles and 20 algal samples were 
analyzed. The major components were C30, C2s, and/or C20 acyclic 
isoprenoid hydrocarbons with a continuous range of hydroisopren- 
oid homologues. The range or acyclic isoprenoids detected were 
from Ci, to Cso. The neutral lipid composition from these bacteria 
resembles the isoprenoid distribution isolated from ancient sediments 
and petroleum. Therefore, these findings may have major implica- 
tions to biological and biogeochemical evolution. In this connection, 
samples and cores from ancient sediments and future fossil fuel 
source beds are being analyzed for these neutral lipids as well as the 
more polar isoprany] glycerol-ether lipids. The derivation of fossil 
fuels and the biomass accumulations are the focal points of this phase 
of the study. Ancient and recent sediments, future source beds, and 
local esturaries are being enriched for microorganisms to establish a 
range and capability profile for hydrocarbon production. Only a 
relatively small percent of the microorganisms isolated demonstrated 
the ability to synthesize hydrocarbons; however, one particular algal 
isolate demonstrated that it can synthesize hydrocarbons while in a 
green physiological stage. Greater production is expected in the 
brown phase of growth. Hydrocarbon biosynthesis studies were 
conducted in an attempt to better understand the conditions required 
to maximize hydrocarbon production. The program involved physi- 
cal and chemical parameters as well as assays of specifically labelled 
precusors with a cell free enzyme system to measure their conver- 
sions to hydrocarbons. The results have indicated a complex one 
enzyme system is involved in condensation and reduction of two 
fatty acids into hydrocarbons. 


1800 (LF—60(12-78), pp 195-199) Absorption of DTPA from 
the respiratory tracts of Beagle dogs. Dudley, R.E.; Muggenburg, 
B.A.; Cuddihy, R.G. Dec 1978. 

In Inhalation Toxicology Research Institute. Annual report, 
1977-1978. 

Absorption of diethylenetriaminepentaacetic acid (DTPA) 
from the nasopharyngeal (NP), tracheobronchial (TB) and pulmon- 
ary (P) regions of Beagle dogs was determined because of the 
current interest in aerosolized DTPA as a method for removal of 
internally deposited radionuclides. Radiolabeled DTPA was instilled 
into the NP, TB and P regions of Beagle dogs and its subsequent 
translocation was followed for 48 hours. Results revealed that 16, 48 
and 90% of the instilled DTPA was absorbed into the circulatory 
system from the NP, TB and P regions, respectively. A comparison 
was also made between NP absorption of aerosolized DTPA and 
DTPA instilled into the nasopharynx. Nasopharyngeal absorption of 
aerosolized DTPA, 23%, was slightly higher than that of instilled 
DTPA. Diethylenetriaminepentaacetic acid deposited in the respira- 
tory tract remained in the body longer than intravenously injected 
DTPA. These findings indicate that substantial absorption of DTPA 
occurs from all regions of the respiratory tract and that DTPA need 
not be deposited deep within the respiratory tract to produce sys- 
temic absorption of DTPA for the removal of internally deposited 
radioactive isotopes. 


1801 Biosynthesis of drosopterins by an enzyme system from 
Drosophila melanogaster. Dorsett, D.; Yim, J.J.; Jacobson, K.B. (Oak 
Ridge National Lab., TN). Contract W-7405-ENG-26. Biochemistry; 
18: No. 12, 2596-2600(1979). 

The red eye pigment of Drosophila melanogaster consists of 
six complex pteridines known as neodrosopterin, drosopterin, isodro- 
sopterin, fraction e, and aurodrosopterins; these pigments are greatly 
reduced in the purple mutant. Conditions for biosynthesis of these 
drosopterins are described and compared with those for the synthesis 
of sepiapterin. The enzymes are contained in a soluble, pteridine-free 
extract obtained between 40 and 60% saturated ammonium sulfate. 
The results indicate that sepiapterin synthase consists of two en- 
zymes, the first of which provides a precursor for drosopterin 
biosynthesis. The evidence is (1) the purple mutant, low in accumu- 
lated sepiapterin and drosopterins, is known to have about 10% of 
the sepiapterin synthase activity of wild type; (2) unlabeled sepiap- 
terin does not cause isotope dilution of drosopterin synthesis; (3) the 
600g pellet prepared from a wild-type head homogenate contains 
drosopterin synthesizing activity and no sepiapterin synthase, yet a 
heat-labile factor in this fraction stimulates sepiapterin synthesis in 
the 100,000 g supernatant of wild-type or pr flies; (4) sepiapterin and 
drosopterin syntheses require Mg”; (5) sepiapterin synthesis is stim- 
ulated by NADPH; drosopterin synthesis responds to either 
NADPH or NADH. Although drosopterins are complex pteridine- 
type pigments, we have demonstrated their biosynthesis by soluble 
enzymes. This allows us to consider investigation into the mecha- 
nism by which the amounts of these pigments are regulated. 
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1802 Binding of immunoglobulin G to phospholipid vesicles by 
sonication. Huang, L. (Univ. of Tennessee, Knoxville); Kennel, S.J. 
Contract W-7405-ENG-26. Biochemistry; 18: No. 9, 1702-1707(1979). 

Purified goat immunoglobulin G (IgG) does not bind to 
sonicated phospholipid vesicles. However, when IgG is sonicated 
together with phospholipids, 4 to 40% of the IgG can be bound to 
the vesicles, depending on the experimental conditions. The extent of 
binding depends on the period and power of sonication, the IgG to 
lipid ratio, and the lipid composition. Anionic phospholipids such as 
picepieaidivlahseasel and phosphatidylserine, but not cholesterol, 
enhance binding about 50% over that obtained with the neutral 
phosphatidylcholine. Binding of IgG causes extensive aggregation of 
vesicles, as shown by electron microscopy, and aggregates can be 
separated from unbound IgG by molecular-sieve chromatography on 
Sepharose 4B or by sucrose density gradient centrifugation. The 
IgG-vesicle aggregates remain stable in either phosphate-buffered 
saline or 50% fetal calf serum up to 20 h at 37°C, although 
substantial lipid degradation in 50% fetal calf serum was observed. 
The use of goat IgG containing antibody to a purified protein 
antigen allowed quantitation of antibody activity of these prepara- 
tions. Immune IgG sonicated alone shows 100% of the original 
antigen binding capacity while vesicle-bound IgG retains 30 to 50%. 
Antigen binding capacity of bound IgG is not increased when 
vesicles are lysed by 1.5% NP-40, suggesting all of the bound IgG is 
exposed on the outer surfaces of the vesicles. IgG’s of human, 
mouse, and rabbit, as well as the purified goat F(ab’) fragments, also 
bind with vesicles by cosonication. 


1803 Physical properties of inner histone-DNA complexes. 
Bryan, P.N.; Wright, E.B.; Hsie, M.H.; Olins, A.L.; Olins, D.E. (Oak 
Ridge National Lab., TN). Nucleic Acids Res.; 5: No. 10, 3603- 
3617(Oct 1978). 

Chicken erythrocyte inner histone tetramer has been com- 
plexed with several natural and synthetic DNA duplexes by salt- 
gradient dialysis at various protein/DNA ratios. The resulting com- 
plexes, in low-ionic-strength buffer, have been examined by electron 
microscopy, circular dichroism, and thermal denaturation. Electron 
microscopy reveals nucleosomes (v bodies) randomly arranged along 
DNA fibers, including poly(dA-dT) . poly(dA-dT), poly(dI-dC) . 
poly(dI-dC), but not poly(dA) . poly(dT). Circular dichroism studies 
showed prominent histone a-helix and suppression of nucleic acid 
ellipticity (A > 240 nm). Thermal denaturation experiments revealed 
Tm behavior comparable to that of H1- (or H5-) depleted chromatin. 
Tm III and Tm IV increased linearly with G + C% (natural 
DNAs), but were virtually independent of the histone/DNA ratio; 
therefore, the melting of nucleosomes along a DNA chain is insensi- 
tive to adjacent spacer DNA lengths. This suggests that Tm III and 
Tm IV arise from the melting of different domains of DNA associat- 
ed with the core v body. 


1804 Nucleosome conformation: pH and organic solvent effects. 
Zama, M. (Oak Ridge National Lab., TN); Olins, D.E.; Prescott, B.; 
Thomas, G.J. Jr. Contract W-7405-ENG-26. Nucleic Acids Res.; 5: 
No. 10, 3881-3897(Oct 1978). 

Monomer nucleosomes (v:) from chicken erythrocyte nuclei 
were examined in aqueous buffers (8 > pH > 3) and in solvent 
mixtures (i.e., water and ethanol, ethylene glycol, dioxane, dimethyl 
sulfoxide, 2-methyl-2,4-pentanediol, polyethylene glycol, sucrose, or 
urea). Circular dichroism, laser Raman spectroscopy of vi, and the 
fluorescence of v; labeled with N-(3-pyrene)maleimide on thiol 
groups of H3 histone were employed to detect conformational 
transitions in ¥;. The results of the pH studies were as follows: 5.5 > 
pH > 4.8, suppression of DNA ellipticity and no change of histone 
a-helix; 4.6 > pH > 4.2 an irreversible increase in the B character 
of DNA, a slight loss of histone a-helix, and a parallel loss of pyrene 
excimer fluorescence; 4 > pH, aggregation of v; and protonation of 
the DNA bases C and A. Results obtained in the studies of v; in 
solvent mixtures included the following: sharp conformational transi- 
tions that variously involved an increase in the B character of DNA, 
a slight loss of histone a-helix, and a loss of pyrene excimer. 
Different solvents required different concentrations to effect these 
conformational changes. 


1805 Inactivation of boar acrosin by peptidyl-arginyl-chloro- 
methanes: comparison of the reactivity of acrosin, trypsin and throm- 
bin. Kettner, C. (Brookhaven National Lab., Upton, NY); Springh+ 
orn, S.; Shaw, E.; Mueller, W.; Fritz, H. Z. Physiol. Chem.; 359: 
1183-1191(Sep 1978). 

A survey of the reactivity of 16 peptidyl-arginly-chlorometh- 
anes with boar acrosin indicated that these compounds as a general 
group of reagents were highly effective in the inactivation of acrosin 
since at least half of the reagents tested rapidly inactivated this 
protease at a concentration of 0.10uM or lower. For example, Dns- 
Glu-Gly-ArgChsCl inactivates acrosin by 50% in 1.8 min at a 
concentration of 75 nM, whereas in contrast, a 14,000-fold higher 
concentration of No-tosyllysyl-chloromethane is required to obtain 
an equivalent rate of inactivation. A comparison of the reactivity of 
acrosin and trypsin with the peptides of arginyl-chloromethane 
containing different substituents in the P2 and Ps; positions suggests 
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that the secondary binding sites of these two proteases are very 
similar. Reagents with homoarginine, lysine and D-arginine in the P; 
position have also been prepared and evaluated, but these were 
considerably less effective than the corresponding arginly-chloro- 
methanes in the inactivation of both acrosin and trypsin. 


1806 Novel method for the isolation and quantitative analysis of 
nicotine and cotinine in biological fluids. Maskarinec, M.P.; Harvey, 
R.W.; Caton, J.E. (Oak Ridge National Lab., TN). Contract W- 
7405-ENG-26. J. Anal. Toxicol.; 2: 124-126(Jul 1978). 

A rapid quantitative method has been developed for the 
estimation of nicotine and cotinine in blood and urine. Isolation is 
accomplished by adsorption of the alkaloids on Amberlite XAD-2 
resin and subsequent elution with chloroform/methanol. No solvent 
extraction or further purification is required. The final determination 
is made by high performance liquid chromatography using uv detec- 
tion. Absolute recovery of nicotine was at least 80% in all samples. 
The accuracy of the method is estimated to be +-5% on standard 
addition measurements. Detection limits of 2 ng/ml urine may be 
routinely obtained. 


1807 Relationship between fibrosis and lactate dehydrogenase 

in the experimental hypertrophic heart of rabbits. Revis, 
N.W.; Cameron, A.J.V. (Oak Ridge National Lab., TN). Cardiovasc. 
Res.; 12: No. 6, 348-357(Jun 1978). 

Cardiac hypertrophy was induced in rabbits by injecting 
either thyroxine or isoprenaline or by surgically constricting the 
abdominal aorta. An increase in heart weight was associated with a 
change in the lactate dehydrogenase isoenzyme pattern and an 
increase in fibrosis (as measured by hydroxyproline concentrations). 
Isoprenaline treatment led to a moderate increase in heart weight, a 
marked decrease in the heart/skeletal muscle subunit ratio of lactate 
dehydrogenase, and a marked increase in hydroxyproline. Thyroxine 
treatment led to a small increase in both heart weight and hydroxy- 
proline and a small decrease in the heart/skeletal muscle subunit 
ratio. Coarctation of the aorta, in contrast, caused a marked increase 
in heart weight, a moderate decrease in heart/skeletal muscle subunit 
ratio, and a moderate increase in hydroxyproline. These results 
suggest that the decrease in the heart/skeletal muscle subunit ratio of 
lactate dehydrogenase in the experimental hypertrophic heart re- 
flects the extent of myocardial fibrosis, rather than changes within 
the hypertrophied myocardial cells. 


1808 Effects of tumor promoters and steroidal anti-inflamma- 
tory agents on skin of newborn mice in vivo and in vitro. Slaga, T.J. 
(Oak Ridge National Lab., TN); Lichti, U.; Hennings, H.; Elgjo, K.; 
Yuspa, S.H. J. Natl. Cancer Inst.; 60: No. 2, 425-431(Feb 1978). 

The phorbol esters 12-O-tetradecanoylphorbol-13-acetate 
(TPA) and 12-O-hexadecanoylphorbol-13 acetate (HPA) are not 
only potent tumor promoters but also potent stimulators of epider- 
mal DNA synthesis and ornithine decarboxylase (ODC) activity in 
adult mice. However, when applied topically to newborn mice, TPA 
and HPA have essentially no effect on epidermal and dermal DNA 
synthesis or on epidermal ODC activity. Exposure of primary cul- 
tures of newborn mouse epidermal cells to TPA or HPA markedly 
stimulated both DNA synthesis and ODC activity. The anti-inflam- 
matory steroids dexamethasone and fluocinolone acetonide (FA) 
were found to be potent inhibitors of tumor promotion and epider- 
mal DNA synthesis in adult mice. However, when applied topically 
to newborn mice, FA did not inhibit epidermal or dermal DNA 
synthesis but stimulated it approximately twofold at 48 hours after 
FA treatment. In primary cultures of epidermal cells from newborn 
mice, treatment with dexar.ethasone or FA caused an early stimula- 
tion of DNA synthesis followed by a 50% inhibition of DNA 
synthesis 2 to 3 days after a l-hour pulse treatment. Also, DNA 
synthesis was moderately inhibited when FA was added to prinary 
cultures of dermal fibroblasts. In their reaction to tumor promoters, 
epidermal cells in culture behaved more like adult than newborn 
mouse epidermis in vivo, whereas anti-inflammatory steroids gave an 
intermediate response. 


1809 Picosecond pulse train study of exciton dynamics in photo- 
synthetic membranes. Geacintov, N.E. (New York Univ., NY); 
Swenberg, C.E.; Campillo, A.J.; Hyer, R.C.; Shapiro, S.L.; Winn, 
K.R. Biophys. J.; 347-359(1978). 

The fluorescence decay time of spinach chloroplasts at 77°K 
was determined at 735 nm (corresponding to the photosystem I 
emission) using a train of 10-ps laser pulses spaced 10 ns apart. The 
fluorescence lifetime is constant at 1.5 ns for up to the fourth pulse, 
but then decreases with increasing pulse number within the pulse 
train. This quenching is attributed to triplet excited states, and it is 
concluded that triplet excitons exhibit a time lag of about 50 ns in 
diffusing from light harvesting antenna pigments to photosystem I 
pigments. The diffusion coefficient of triplet excitons is at least 300 
to 400 times slower than the diffusion coefficient of singlet excitons 
in chloroplast membranes. 


1810 Direct phosphorylation of nucleosides, and enzymic poly- 
merization to polynucleotides. Pal, B.C.; Schmidt, D.G.; Farrelly, 
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J.G. (Oak Ridge National Lab., TN). pp 963-971 of Nucleic acid 
chemistry: improved and new synthetic procedures, methods and 
techniques. Part 2. Townsend, L.B.; Tipson, R.S. (eds.). New York, 
NY; John Wiley and Sons, Inc. (1978). 

This manuscript describes a method for the synthesis of 
polynucleotides. The first step of the procedure is the direct phos- 
phorylation of 2’-0-methyladenosine (A/sub m/) by reacting the A/ 
sub m/ with phosphoryl chloride in triethyl phosphate at 0°C. The 
second step of the process is the morpholidate procedure of Moffatt 
and Khorana. Freshly distilled N,N’-dicyclohexylcarbodiimide in 
test-butanol is added dropwise to a refluxing solution of the 2’-0- 
methyladenosine 5’-phosphate in water, test-butanol and morpholiae. 
This compound is dried by evaporation with anhydrous pyridine. 
Separately, tributylammonium phosphate is dried in the same way. 
The two pyridine solutions are combined and evaporated to dryness, 
with addition and evaporation of two portions of pyridine. The 2’-0- 
methyladenosine 5’-diphosphate (ppA/sub m/) is removed from 
impurities by chromatography on a column of DEAE-Sephadex A- 
25. A reaction mixture of Tris hydrochloride, NaNs, bovine serum 
albumin polynucleotide phosphorylase, MnCl, and ppA/sub m/ is 
incubated at 37°C. After 22 hr the reaction vessel is placed in a 
boiling-water bath for 2 min to stop the reaction and precipitate the 
bulk of the proteins. This step is followed by centrifugation and 
chromatography to yield the polymer. When prepared by the 
method described here the nigh m/ is in the form of its triethy- 
lammonium salt. For use of this compound as a substrate for polynu- 
cleotide phosphorylase, replacement of the triethylammonium ion by 
sodium ion is unnecessary. Also prepared in high yield by this 
method are ppC/sub m/ and ppU/sub m/ which are satisfactory 
substrates for the enzyme. 


1811 Simple procedure for obtaining large quantities of tubulin 
subunits from newborn mouse brain. Tse, C.F.; Doherty, R.A. (Univ. 
of Rochester, NY). Biochim. Biophys. Acta; 535: 85-89(1978). 

A simple, efficient two-step procedure of DEAE-Sephadex 

A-50 column chromatography followed by hydroxyapatite column 
chromatography for purification of a- and 8-tubulin subunits from 
newborn mouse brain is described. Stored frozen mouse brains can 
be used as a convenient starting material. Differential elution of a 
and 8 subunits from hydroxyapatite was achieved using a linear 
gradient of 0.2 to 0.3 M phosphate buffer containing 2 M urea, 0.1% 
sodium dodecyl sulphate and | mM dithiothreitol. Twenty mg of a- 
tubulin (purity: > 85%) and 16 mg of 8-tubulin (purity > 95%) 
completely separated from each other can be obtained in one experi- 
ment. 
1812 Effects of carcinogenic and non-carcinogenic chemicals on 
plasma esterases in BALB/c mice. Tyndall, R.L. (Oak Ridge Nation- 
al Lab., TN); Clapp, N.K.; Davidson, K.A.; Colyer, S.P.; Burtis, 
C.A. Chem.-Biol. Interact.; 23: 159-169(1978). 

Esterase profiles of plasma from female BALB/c mice treated 
with a variety of carcinogenic and weakly- or non-carcinogenic 
chemicals were analyzed. Mice treated with the potent carcinogens 
diethylnitrosamine, dinitrosopiperazine, dipropylnitrosamine, di- 
methylhydrazine, urethane, and dimethyl-dinitrosopiperazine had 
similarly altered plasma esterase profiles after 7 days’ exposure to the 
chemicals. The alterations consisted of increased activity in 4 ester- 
ase bands. The increased activity persisted in some of the bands after 
cessation of carcinogen exposure. Exposure to high concentrations 
of the a or non-carcinogenic compounds 
nitrosohydroxyproline, nitrosomethoxymethylamine, _ 1-nitroso-4 
methylpiperazine, nitroso-2,6 dimethylpiperidine, and ethyl methane- 
sulfonate caused no obvious plasma esterase alterations. Ingestion of 
carbon tetrachloride resulted in increased activity in one esterase 
band with concomitant decrease in a second band. Analysis of serum 
from test mice for levels of serum glutamic oxaloacetic transaminase, 
alkaline phosphatase, lactate dehydrogenase-lactate substrate, and D- 
gamma-glutamyl! transpeptidase did not differentiate between mice 
treated with selected carcinogens and those treated with non-car- 
cinogens and/or carbon tetrachloride. 


1813 Glutathione peroxidase activity and selenium concentra- 
tion in the hearts of doxorubicin-treated rabbits. Revis, N.W.; Maru- 
sic, N. (Oak Ridge National Lab., TN). J. Mol. Cell. Cardiol.; 10: 
945-95 1(1978). 

Doxorubicin-treated cardiotoxicity was studied in the rabbit. 
Rabbits given intravenous injections of 1.5 mg doxorubicin/kg body 
weight (3 times per week for 3 weeks) developed morphological and 
histological alterations in their hearts. In addition to these changes, 
both glutathione peroxidase activity and selenium concentration 
were significantly reduced in the hearts of the doxorubicin-treated 
rabbits. The decrease in glutathione peroxidase activity is probably 
related to the decrease in the concentration of selenium, since this 
enzyme requires selenium for activity and, furthermore, since in 
vitro studies failed to show any effect of doxorubicin on glutathione 
peroxidase. Although the mechanism responsible for the observed 
decrease in selenium is not known, an alteration in the selenium flux 
in the myocardial cell may account for the observation. The results 
of the present studies suggest that the observed increase in lipid 
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hydroperoxides in the hearts of doxorubicin-treated animals may be 
the result of a decrease in glutathione peroxidase activity. 


1814 Photoenzymatic repair of ultraviolet-irradiated DNA in 
the cells of a shark, Prionace glauca. Woodhead, A.D.; Achey, P.; 
Setlow, R.B.; Grist, E. (Brookhaven National Lab., Upton, NY). 
Comp. Biochem. Physiol., B; 60: 205-208(1978). 

Cells from several tissues of the blue shark were tested for the 
presence of photoreactivating enzyme using a sensitive assay requir- 
ing only 250 ng of DNA. Photoreactivating enzyme was found to be 
present in thyroid, liver, brain, and kidney cells. There has been 
much debate concerning the significance of the reported distribution 
of photoreactivating enzyme in animal tissues, but the information 
available is too limited for generalizations to be made. We suggest 
that the present assay might allow rapid and easy survey of a wide 
spectrum of organisms. 


1815 Repair of DNA damaged by mutagenic metabolites of 
benzo(a)pyrene in human cells. Regan, J.D. (Oak Ridge National 
Lab., TN); Francis, A.A.; Dunn, W.C.; Hernandez, O.; Yagi, H.; 
Jerina, D.M. Chem.-Biol. Interact.; 20: 279-287(1978). 

The repair of human DNA after damage by known and 
potential metabolites of benzo(a)pyrene has been examined utilizing 
the bromodeoxyuridine photolysis assay. Repair was characterized 
as either ultraviolet (long) or ionizing radiation type (short) repair 
utilizing normal cells and cells deficient in ultraviolet-type repair 
endonuclease from a patient with xeroderma pigmentosum (XP). We 
have found that only (+-)-78,8a-dihydroxy-9£, 108-epoxy-7,8,9, 10- 
tetrahydrobenzo(a)pyrene (BP diol epoxide 1) and its disastereo- 
meter, (+-)-78,8a,-dihydroxy-9a, 10a-epoxy-7,8,9, 10- 
tetrahydrobenzo(a)pyrene (BP diol epoxide 2) elicit damage to DNA 
which is recognizable by the ultraviolet excision repair system in 
normal human cells. Benzo(a)pyrene 4,5-, 9,10, 11,12-oxides do not 
elicit damage which is repairable by this repair system. The 1,2-diol- 
3,4-epoxides from naphthalene have no measurable activity in our 
assay. These results indicate that both the benzo(a)pyrene ring 
structure and the diol epoxide groups are important in causing the 
damage to DNA which is repairable by the ultraviolet excision 
repair system. These results parallel the reported high mutagenic 
activity of these compounds and support the concept that 
benzo(a)pyrene 7,8-diol-9,10-epoxides may be the ultimate, metabili- 
cally activated forms of benzo(a)pyrene. 


1816 Quantitative assay of mutation induction at the hypoxanth- 
ine-guanine phosphoribosy! transferase locus in Chinese hamster ovary 
cells (CHO/HGPRT system): developmental and definition of the 
system. O'Neill, J.P.; Brimer, P.A.; Machanoff, R.; Hirsch, G.P.; 
Hsie, A.W. (Oak Ridge National Lab., TN). Mutat. Res.; 45: 91- 
101(1977). 

An assay is described for the measurement of mutation induc- 
tion at the hypoxanthine-guanine phosphoribosyl transferase 
(HGPRT) locus in Chinese hamster ovary (CHO) cells utilizing 
resistance to 6-thioguanine (TG). Optimal selection conditions are 
defined for such parameters as phenotypic expression time prior to 
selection, and TG concentration and cell density which permits 
maximum mutant recovery. The nature of the TG-resistant mutants 
is characterized by several physiological and biochemical methods. 
The data demonstrate that more than 98% of the mutant clones 
isolated by this selection procedure contain altered HGPRTase 
activity. The CHO/HGPRT system thus shows the specificity nec- 
essary for a specific gene locus mutational assay. 


1817 Further evidence for the genetic origin of mutations in 
mammalian somatic cells: the effects of ploidy level and selection 
stringency on dose-dependent chemical mutagenesis to purine analogue 
resistance in Chinese hamster ovary cells. Hsie, A.W.; Brimer, P.A.; 
Machanoff, R.; Hsie, M.H. (Oak Ridge National Lab., TN). Mutat. 
Res.; 45: 271-282(1977). 

Whether resistance to purine analogues 8-azaguanine (AG) 
and 6-thioguanine (TG) in mammalian cells is due to gene mutation 
or to epigenetic changes was investigated by an ethyl methanesulfon- 
ate (EMS) dose-dependent induced resistance to these analogues in 
two near-diploid (2N) and one tetraploid (4N) Chinese hamster 
ovary (CHO) cells. EMS produced higher cell killing in 2N than in 
4N cells. In the 2N cells, EMS-induced mutations to TG (1.7 ng/ml) 
resistance increased approximately as a linear function of the dose 
from 0 to 400 ug/ml. However, EMS was ineffective in inducing 
such mutation in the 4N cells. These observations are consistent with 
the notion that the induced TG resistance arose as a result of 
mutation at the gene or chromosome level. In each cell type, both 
the observed spontaneous and the EMS-induced frequency to purine 
analogue resistance decreased with increasing concentration of 
purine analogues. However, among the resistant clones a high pro- 
portion of those selected at 1.2 and 3.0 ug/ml of AG, a small portion 
selected at 7.5 ug/ml of AG, and virtually none at 1.7 and 6.0 ug/ml 
of TG are capable of growth in medium containing aminopterin (10 
uM). This suggests that, under less stringent selective conditions, 
some resistant variants were being selected through mechanisms not 
yet defined. 
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1818 Evidence that uv-inducible error-prone repair is absent in 
Haemophilus influenzae Rd, with a discussion of the relation to error- 
prone repair of alkylating-agent damage. Kimball, R.F.; Boling, M.E.; 
Perdue, S.W. (Oak Ridge National Lab., TN). Mutat. Res.; 44: 183- 
196(1977). 

Haemophilus influenzae Rd and its derivatives are mutated 
either not at all or to only a very small extent by ultraviolet (uv) 
radiation, x rays, methyl methanesulfonate, and nitrogen mustard, 
though they are readily mutated by such agents as N-methyl-N’- 
nitro-N-nitrosoguanidine, ethyl methanesulfonate, and nitrosocar- 
baryl (NC). In these respects H. influenzae Rd resembles the lexA 
mutants of Escherichia coli that lack the SOS or reclex uv-inducible 
error-prone repair system. This similarity is further brought out by 
the observation that chloramphenicol has little or no effect on post- 
replication repair after uv irradiation. In E. coli, chloramphenicol 
has been reported to considerably inhibit post-replication repair in 
the wild type but not in the lexA mutant. Earlier work has suggested 
that most or all the mutations induced in H. influenzae by NC result 
from error-prone repair. Combined treatment with NC and either x 
rays or uv shows that the NC error-prone repair system does not 
produce mutations from the lesions induced by these radiations even 
while it is producing them from its own lesions. It is concluded that 
the NC error-prone repair system or systems and the reclex error- 
prone system are different. 


TRACER TECHNIQUES 
REFER ALSO TO CITATION(S) 1841, 1846 


1819 Ethylation of DNA and protamine by ethyl methanesulfon- 
ate in the germ cells of male mice and the relevancy of these molecular 
targets to the induction of dominant lethals. Sega, G.A.; Owens, J.G. 
(Oak Ridge National Lab., TN). Mutat. Res.; 52: 87-106(1978). 

The molecular dosimetry of ethyl methanesulfonate (EMS) in 
the germ cells of male mice has been investigated. The mice were 
injected i.p. with 200 mg/kg of [SHJEMS and the ethylations per 
sperm head, per deoxynucleotide, and per unit of protamine were 
then determined over a 2-week period. The ethylations per sperm 
head closely paralleled the dominant-lethal frequency curve for 
EMS, reaching a maximum of 5 to 6.5 million ethylations per vas 
sperm head at 8 to 10 days after treatment. Ethylation of sperm 
DNA was greatest at 4 h after treatment, with 5.7 ethylations/10° 
deoxynucleotides, and gradually decreased to 2.2 ethylations/10° 
deoxynucleotides at 15 days after treatment. The ethylation of sperm 
DNA did not increase in the germ-cell stages most sensitive to EMS, 
and was not correlated with the dominant-lethal frequency curve for 
EMS. However, ethylation of sperm protamine did increase in the 
germ-cell stages most sensitive to EMS, and showed an excellent 
correlation with the incidence of dominant lethals produced by EMS 
in the germ cells. A model is presented to explain, at a molecular 
level, how dominant lethals may be induced in mouse germ cells by 
EMS. Ethylation of cysteine sulfhydryl groups contained in mouse- 
sperm protamine could block normal disulfide-bond formation, pre- 
venting proper chromatin condensation in the sperm nucleus. Stress- 
es in the chromatin structure should then eventually lead to chromo- 
some breakage, with resultant dominant lethality. 
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REFER ALSO TO CITATION(S) 1805, 1814, 1815, 1816, 1817, 
1818, 1858, 1859, 1868, 1876, 1925, 1926, 1932, 1933 


1820 (BNL—26619) Culture of normal human blood cells in a 
diffusion chamber system II. Lymphocyte and plasma cell kinetics. 
Chikkappa, G.; Carsten, A.L.; Chanana, A.D.; Cronkite, E.P. 
(Brookhaven National Lab., Upton, NY (USA)). 1979. Contract EY- 
76-C-02-0016. 15p. (CONF-7906124—2). Dep. NTIS, PC A02/MF 
AOl. 

From Diffusion chamber culture workshop; Upton, NY, USA 
(25 Jun 1979). 

Normal human blood leukocytes were cultured in Millipore 
diffusion chambers implanted into the peritoneal cavities of irradiat- 
ed mice. The evaluation of survival and proliferation kinetics of cells 
in lymphyocytic series suggested that the lymphoid cells are formed 
from transition of small and/or large lymphocytes, and the lymphob- 
lasts from the lymphoid cells. There was also evidence indicating 
that some of the cells in these two compartments are formed by 
proliferation. The evaluation of plasmacytic series suggested that the 
plasma cells are formed from plasmacytoid-lymphocytes by transi- 
tion, and the latter from the transition of lymphocytes. In addition, 
relatively a small fraction of cells in these two compartments are 
formed by proliferation. mature plasma cells do not and immature 
plasma cells do proliferate. Estimation of magnitude of plasma cells 
formed in the cultures at day 18 indicated that at least one plasma 
cell is formed for every 6 normal human blood lymphocytes intro- 
duced into the culture. 
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1821 (BNL—26621) Colossal granulocytic and erythropoietic 
colonies and bursts formed by culture of regenerating bone marrow in 
plasma clot diffusion chambers (PCDC). Cronkite, E.P.; Carsten, 
A.L.; Inoue, T.; Bullis, J. (Brookhaven National Lab., Upton, NY 
(USA)). 1979. Contract EY-76-C-02-0016. 29p. (CONF-790869—2). 
Dep. NTIS, PC A03/MF AO1. 

From 8. annual conference of the International Society for 
Experimental Hematology; Rotterdam, Netherlands (21 Aug 1979). 

Conclusions derived from the experimental evidence are as 
follows: (1) the fractionation procedure of van Bekkum, et al., 
increases the abundance of CFC-S; (2) the propensities of the CFC- S 
so enriched have either been altered in their capacity for growth and 
continuing differentiation or they are not a random sample of the 
starting mixture; (3) the same fractionated bone marrow cells 
trapped and growing in vivo in spleen to produce CFU-S derived 
colonies or in PCDC produce an entirely different cytological 
spectrum of colonies; (4) the precursor cells of PCDC clones pro- 
duce colonies and bursts varying in size from 8 to greater than 10° 
cells depending on time in PCDC; and (5) the precursor cells for 
clones in PCDC have a highly variable mitotic capability varying 
from 3 to greater than 20. 


1822 (BNL—26785) History and overview of the in vivo diffu- 
sion chamber (D.C.) culture system. Carsten, A.L. (Brookhaven Na- 
tional Lab., Upton, NY (USA)). 1979. Contract EY-76-C-02-0016. 
19p. Dep. NTIS, PC A02/MF AO1. 

The development of the modern diffusion chamber system 
has been traced from the nearly 100 year old concept for in vivo 
growth of isolated cells in a semi-permeable container to the modern 
systems consisting of single and multiple chambers with differing 
wall materials. Various applications of the system and methods of 
analysis are discussed. The many advantages and disadvantages of 
this system are considered as compared with other available culture 
systems. 


1823 (COO—4967-1) Gene-enzyme relationships in somatic 
cells and their organismal derivatives in higher plants. Progress report. 
(State Univ. of New York, Binghamton (USA)). 1979. Contract EP- 
78-S-02-4967. 12p. Dep. NTIS, PC A02/MF AO1. 

Progress over the first 9 months of the project has been 
substantial along several avenues. We have focussed on Nicotiana 
sylvestris for intensive study for the reasons specified. The individual 
characteristics of this organism dictate the need to adapt cell culture 
techniques to the particular requirements of this species. We have 
devoted considerable effort to optimization of our system through 
largely empirical experimentation. Methodological advances have 
been made to improve techniques for isolating enzyme substrates 
(mainly pretyrosine) that are not commercially available and for 
refining analytical techniques for the qualitative assay of the new 
enzyme activities of aromatic biosynthesis recently found by our 
group. Enzymological studies have been carried out in organismal 
plant material as a part of the ultimate goal of defining gene 
expression at the organismal level in relationship to expression at the 
cell culture level. 


1824 (LA—7994-PR) Development of a cell-analysis and sort- 
ing system applicable to tumor cell characterization and kinetic stud- 
ies. Progress report, April 16-September 15, 1979. Salzman, G.C.; 
Hiebert, R.D.; Wilkins, S.F.; Britt, W.B.; McLaughlin, S.R.; Jett, 
J.H.; Horne, iL. (Los Alamos Scientific Lab., NM (USA)). Aug 
1979. Contract W-7405-ENG-36. 4p. Dep. NTIS, PC A02/MF AOl1. 

This report summarizes progress on interagency agreement 
Y01-CM-40102 between the National Cancer Institute and the 
United States Department of Energy for the period April 16-Sep- 
tember 15, 1979. During this period, the hardware for the Los 
Alamos Cell Analysis (LACEL) data acquisition system was fabri- 
cated and bench-tested. Some of the software needed for the system 
was also developed and tested. A pulse-shape analysis circuit was 
designed and fabricated. 


1825 (UCRL—52816) SWELL: an interactive program to dis- 
play and analyze data from bivariate flow systems. Bennett, D.E. 
(California Univ., Livermore (USA). Lawrence Livermore Lab.). 8 
Aug 1979. Contract W-7405-ENG-48. 160p. Dep. NTIS, PC A08/ 
MF AOl. 

SWELL is an interactive, menu-oriented Fortran program 
designed to analyze bivariate histogram data generated by flow 
systems used by cytologists in the Biomedical Sciences Division. 
Data are read in a 64 x 64 array from either a direct-access disk file 
or a directory-headed magnetic tape. Data are displayed in pseudo- 
color and can be manipulated, pooled, and compared. 


1826 (UCRL—83374) Dual beam sorting at Livermore. Dean, 
P.N. (California Univ., Livermore (USA). Lawrence Livermore 
Lab.). 21 Sep 1979. Contract W-7405-ENG-48. 8p. (CONF-790643— 
3). Dep. NTIS, PC A02/MF AO1. 

From 4. international symposium of flow cytometry; Voss, 
Norway (4 Jun 1979). 
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Most flow cytometers in use today utilize single excitation 
sources to excite single fluorescent dyes that probe some cellular 
property or component of interest. To provide tor the flexible use oi 
two dyes for the simultaneous measurement of two or more compo- 
nents we have constructed a dual beam flow cytometer/sorter. 
Argon and krypton ion lasers are used to provide two elliptically 
shaped beams; cells flow through the beams sequentially. The light 
collection optics permits the measurement of four variables for each 
cell. Data acquisition and analysis are acomplished through the use 
of a computer-based pulse height analyzer. 


1327 Oogenesis in nage ge hege (Daudin). Dumont, J.N. (Oak 
a National Lab., TN). J. Exp. Zool.; 204: No. 2, 193-217(May 
78). 


In Xenopus laevis, vitellogenin (the yolk precursor) is synthe- 
sized in the liver and transported via the circulatory system to the 
ovary. In order to reach developing oocytes where it is sequestered, 
it must exit the circulatory system and traverse several follicular 
tissue layers including the theca, the follicle cell layer, and the 
vitelline envelope. This study demonstrates this pathway by means 
of ae tracers, and follows the fate of heterologous 
macromolecules after their incorporation into the ooplasm. The 
tracers used were horseradish peroxidase, iron ‘comma, erritin, and 
thorotrast. The bulk of the tracers exit the circulatory system 
through gaps between adjacent capillary endothelial cells and mi- 
grate into the connective tissue theca, where they appear randomly 
dispersed. All tracers, except thorotrast, penetrate the basement 
membrane on the distal surface of the follicle cells and pass through 
channels between adjacent follicle cells into the vitelline envelope 
and to the surface of developing oocytes, where they are incorporat- 
ed by endocytosis.Endosomes which contain tracer, and also pre- 
sumably vitellogenin, fuse to form primordial yolk platelets. During 
this fusion process an extensive network of smooth-surfaced tubules 
arises in the peripheral ooplasm. Endosomes and/or primordial yolk 
platelets continue to fuse with each other, resulting in the growth of 
primordial platelets which move deeper into the ooplasm, where 
they are transformed into yolk platelets with crystalline main bodies. 
Peroxidase and iron dextran remain in the superficial layer of the 
platelet, while ferritin is present in both the superficial layer and the 
crystalline main body. 


1828 Sister-Chromatid Exchanges induced in rabbit lympho- 
cytes by 2-aminofluorene and 2- laminoflvorene after ia vitro and 
in vivo metabolic activation. Takehisa, S.; Wolff, S. (Univ. of Califor- 
nia, San Francisco). Mutat. Res.; 58: 321-329(1978). 

Because short in vitro treatments of Chinese hamster cells 
with 2-aminofluorene (2-AF) and 2-acetylaminofluorene (2-AAF) 
did not increase SCEs even in the presence of a metabolic activation 
system, experiments were carried out with rabbits to see if in vivo 
activation occurred. Rabbits injected with 2-AF could activate the 
compound and a transient dose-dependent increase in SCEs was 
found in peripheral lymphocyctes cultured at various times after the 
injection. With 2-AAF, however, the response was more variable: 
some rabbits showed an increase immediately, but one showed an 
increase only after a subsequent injection. This indicated that among 
rabbits differences exist in their ability to detoxify 2-AAF. Because 
rabbits could activate the compounds, in vitro experiments were 
carried out to see if their lymphocytes responded differently from 
Chinese hamster cells and to see if the metabolic changes brought 
about by phytohemagglutinin (PHA) stimulation affect the ability of 
the cells to activate the chemicals. The addition of PHA and the 
consequent metabolic stimulation do affect the induction of enzymes 
involved in the activation of 2-AF and 2-AAF. Benzo[a]pyrene, in 
contrast, can be activated by rabbit lymphocytes independently of 
PHA stimulatior 


1829 Induction of long-lived chromosome damage, as manifested 
by sister-chromatid exchange, in lymphocytes of animals exposed to 
mitomycin-C. Stetka, D.G.; Minkler, J.; Carrano, A.V. (Lawrence 
Livermore Lab., CA). W-7405-ENG-48. Mutat. Res; 51: 383- 
396(1978). 

The cytogenetic effects of repeated vs. acute exposure to a 
chemical mutagen-carcinogen were determined with an in vivo 
system in which chemicals injected into rabbits induce sister-chro- 
matid exchanges (SCEs). SCE induction can be monitored when the 
animal's peripheral lymphocytes are cultured in the presence of 
bromodeoxyuridine (BrdUrd) and then scored for SCE frequency. 
Mitomycin-C (MMC), 0.5 mg/kg, was injected intraperitoneally 
once a week for 8 weeks. This treatment initially induced small 
increases in SCE frequency within one day of injection, followed by 
a return to control levels within 1 week. After the 4th injection, 
however, the frequency failed to return to normal. After the Sth 
injection it showed a 4-fold increase over the control which was 
sustained for the remaining 3 weeks of treatment and for an addition- 
al 2 weeks thereafter. The frequency then dropped to twice the 
control value and remained at this level for more than 4 months. All 
of the high SCE values after the first 4 weeks were due in part to the 
appearance and persistence of a population of cells with high SCE 
frequencies. Exposure to the same total dose given as a single 
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injection resulted in a transient elevation in the SCE frequency and a 
subsequent return to lower values, with no evidence of a delayed 
effect such as the increase observed after 4 weeks in repeatedly 
exposed animals. Overall, repeated ee is at least as effective as 
acute exposure in eliciting long-lived SCEs in vivo. 


Kupffer’s vesicle in Fundulus heteroclitus: a scanning and 
transmission electron microscope study. Brummett, A.R. (Oberlin 
College, OH); Dumont, J.N. Tissue Cell; 10: No. 1, 11-22(1978). 

Kupffer’s vesicle, a transitory organ peculiar to teleost em- 
wyOs, was investigated in embryos of Fundulus heteroclitus by 
canning electron microscopy. The roof of the vesicle is constructed 
of rather large columnar cells which are in continuity with hypoblast 
ells. Each of the roof cells is adorned with a single iong cilium 
vhich emerges from a depression in the center of the surface and 
xtends into the cavity of the vesicle. Studies with a transmission 
lectron microscope confirm and extend these observations. The 
urface of the roof of the vesicle variously exhibits the presence of 
\roplets and viscous and/or filamentous material. The exposed sur- 
ace, however, sometimes appears clean and sometimes appears to 
‘ave undergone partial destruction. The periblast floor of the vesicle 
3 characterized by the presence of numerous folds and/or microvil- 
us projections into the cavity of the vesicle. A filamentous precipi- 
ate is sometimes present. These observations are discussed in terms 
f the ible functional significance of this unique evanescent 
gan of the teleost embryo. 


831 Quantification by DNA-based cytophotometry of the 
q+/22q-chromosomal translocation associated with chronic myelo- 
enous leukemia. Mayall, B.H. (Lawrence Livermore Lab., Califor- 
ia); Carrano, A.V.; Moore, D.H. II; Rowley, J.D.;. Cancer Res.; 37: 
590-3593(Oct 1977). 

DNA-based cytophotometry was used to analyze metaphase 
hromosomes in four patients with chronic myelogenous leukemia. 
n three of these patients, both Philadelphia chromosome (Ph')- 
sitive and Ph'-negative cells were measured. On the basis of these 
hree patients, the characteristic 9q+/22q- translocation of chronic 
ayelogenous leukemia involves the net transfer of 0.325% of the 
utosomal genome; there is no evidence of net gain or loss of DNA 
apart from duplication of the Ph' chromosome in one patient), and 
.0 significant difference is found in the amount of DNA transferred 
a different patients. Significant differences are found amoung pa- 
ients in the derived Chromosomes 9 and the Ph' chromosomes and 
re ascribed to preexisting variations in the Ph'-negative cells of 
hese patients. There is no evidence in these patients of any further 
‘ytogenetic lesion associated with chronic myelogenous leukemia. 


1832 Quantitative assay of mutation induction at the hypoxanth- 
ne-guanine phosphoribosy] transferase locus in Chinese hamster ovary 
‘ells (CHO/HGPRT system): utilization with a variety of mutagenic 
igents. O'Neill, J.P.; Couch, D.B.; Machanoff, R.; San Sebastian, 
.R.; Brimer, P.A.; Hsie, A.W. (Oak Ridge National Lab., TN). 
Mutat. Res.; 45: 103-109(1977). 

The induction of mutation by a variety of mutagens has been 
neasured utilizing the hypoxanthine-guanine phosphoribosyl trans- 
‘erase (HGPRT) locus in Chinese hamster ovary (CHO) cells 
CHO/HGPRT) system. These mutagens include physical agents 
such as uv light and x-rays, and chemicals such as alkylating agents, 
(CR-191, and metallic compounds. This system can also be modified 
‘or study of the mutagenicity of promutagens such as dimethylnitro- 
samine (DMN), which require biotransformation for mutagenic 
action, either through the addition of a rat liver microsomal activa- 
tion preparation or through a host-mediated activation step using 
Balb/c athymic mice. 


TRACER TECHNIQUES 
REFER ALSO TO CITATION(S) 1819, 1827, 1841 


1833 (LF—60(12-78), pp 433-437) Species and age comparison 
4 — lung cell type distribution and kinetics. Hackett, N.A. Dec 

In Inhalation Toxicology Research Institute. Annual report, 
1977-1978. 

Labeling indices following *H-thymidine injection were de- 
termined for normal lungs of three species of rodents (Chinese 
hamster, Syrian hamster and rat). Less than 1% of alveolar lung cells 
were dividing in normal adult Chinese and Syrian hamster and 
0.25% of lung cells of rats took up label. Type II alveolar cells 
constituted 9.2 +- 0.8% of the total cell population in rat lung and 
13.9 +- 2.7% in Syrian hamster lung. Only 1 to 3% of the Type II 
cell population was labeled during a *H-thymidine pulse. Alveolar 
macrophages constituted 1 to 2% of the total lung cell population, 
and | to 2% of macrophages were labeled in normal rodents. The 
labeling index of epithelial cells of trachea, bronchi and small air- 
ways of these rodents did not exceed 1%. Alveolar lung cells and 
airway epithelial cells of newborn rats showed two peaks of prolif- 
erative activity on days 3 and 7 after birth. The total labeling indices 


ERA VOL. 5, NO. 1 


approached adult levels after the 15th day of life. An estimate of 
total lung labeling indices was made using total *H uptake in injured 
or newborn lung. 


1834 Respiratory tract epithelium in primary culture: concur- 
rent growth and differentiation during establishment. Heckman, C.A.; 
Marchok, A.C.; Nettesheim, P. (Oak Ridge National Lab., TN). J. 
Cell Sci.; 32: 269-291(1978). 

Studies of cellular function in the respiratory tract lining have 
traditionally been limited by the small tissue mass and functional 
diversity of the epithelium. Recent improvments in culture condi- 
tions have permitted long-term maintenance of epithelial cells de- 
rived from the upper respirtory tract of rats. The present study 
determined the extent to which proliferation and differentiation took 
place in such epithelial cell cultures. The labelling index, obtained 
after *H-dThd administration, was approximately 100-fold higher 
than that of the quiescent epithelium in vivo; therefore, a large 
proportion of the cells were probably in the cycling population. 
Ultrastructural studies showed that features unique to the specialized 
mucous secretory cells and ciliated cells were lost rapidly with entry 
of these cells into the in vitro environment. With long-term mainte- 
nance, the cultures were reorganized into a stratified epithelium 
containing large, squamous, apical cells and small basal cells. The 
ultrastructural appearance of basal cells in vitro was nearly identical 
to that of basal cells in vivo. Squamous cells were frequently joined 
by tight junctions. Because hemicysts originated by detachment of 
squamous cells from the basal layers but not from adjacent squamous 
cells, they were considered to indicate stratification in the cultures. 
The proliferative and differentiative status of the mucociliary epithe- 
lium was altered by in vitro conditions, and came to resemble that of 
early squamous metaplasia in the respiratory tract epithelium. 


GENETICS 
REFER ALSO TO CITATION(S) 1823, 1828, 1870, 1876, 1928, 1930 


1835 (LF—60(12-78), pp 452-455) Use of rat lung homogenates 
in microbial mutagenesis testing. Benson, J.M.; Clark, C.R. Dec 1978. 

In Inhalation Toxicology Research Institute. Annual report, 
1977-1978. 

Since inhalation is a primary route of exposure to many 
environmental pollutants, the role of the lung in modifying the 
biological activity of these pollutants is important. The Salmonella 
mammalian microsome test is widely used to evaluate the mutagenic 
potential of a variety of substances. Differences in enzyme levels and 
metabolic pathways in lung and liver suggest that lung preparation 
may provide more pertinent information for assessing health hazards 
associated with inhaled pollutants. Supernatants (13,500 x g) from 
lung homogenates prepared from control rats and from rats adminis- 
tered various microsomal enzymes induced intraperitoneally or in- 
tratracheally were compared for the ability to increase the muta- 
genic potency of 2-aminofluorine, 2-acetylaminofluorine and 
benzo(a)pyrene to S. typhimurium strains TA1538 and TA98. The 
greatest increase in mutagenic potency was observed when prepara- 
tions from animals induced intratracheally were employed. Lung 
supernatants from rats administered 3-methylcholanthrene intratra- 
cheally increased the mutagenic activity of extracts of coal fly ash 
greater than twofold. Induced lung supernatants are an effective 
activating system in the Salmonella mammalian microsome test and 
may prove useful in assessing biological effects of inhaled environ- 
mental pollutants. 


METABOLISM 
REFER ALSO TO CITATION(S) 1809, 1815, 1953 


1836 Metabolism of lipids in experimental hypertrophic hearts 
of rabbits. Revis, N.W.; Cameron, A.J.V. (Oak Ridge National Lab., 
TN). Metab., Clin. Exp.; 28: No. 6, 601-613(Jun 1979). 

Cardiac hypertrophy was induced in rabbits by subcutaneous 
injection of thyroxine or isoprenaline or by surgically constricting 
the abdominal aorta. Alterations in lipid metabolism were observed 
in these hypertrophic hearts. Thyroxine or isoprenaline treatment 
increased the fatty acids in the serum and stimulated a marked 
increase in total lipids, triglycerides, and fatty acids in the hypertro- 
phied myccardium. Coarctation of the aorta, in contrast, induced a 
significant increase in these lipids without significantly affecting 
serum free fatty acids. Histochemical and morphological studies 
confirmed an increase in neutral lipids. It is suggested that the 
observed increase in fatty acids in the heart following thyroxine or 
isoprenaline treatment is related to the increase in serum free fatty 
acids, which is followed by an increase in the removal of serum fatty 
acids by the heart. However, the amount of serum fatty acids that is 
removed exceeds the amount that is oxidized, which leads to an 
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increase in lipid stores. The increase in lipid stores in the heart 
following coarctation of the aorta probably corresponds to the 
decrease in myocardial concentrations of carnitine. Serum lipid 
levels following coarctation were not significantly different from 
those of controls. 


TRACER TECHNIQUES 
REFER ALSO TO CITATION(S) 1841, 1863, 1869 


MEDICINE 
REFER ALSO TO CITATION(S) 1813, 1847 


1837 Inhibition of adenocarcinoma TA3 ascites tumor growth by 
rifamycin derivatives. Hughes, A.M.; Tenforde, T.S.; Calvin, M.; 
Bissell, M.J.; Tischler, A.N.; Bennett, E.L. (Univ. of California, 
Berkeley). Contract W-7405-ENG-48. Oncology; 35: No. 2, vp(1978). 

A growth inhibitory effect on adenocarcinoma TA3 ascites 
tumors in LAF,/J mice resulted from the repeated IP administration 
of subtoxic doses of 3 rifamycin derivatives: rifampicin (Rif)’, 
dimethylbenzyldesmethylrifampicin (DMB), and rifazone-82 (R-82). 
A high-viscosity methylcellulose vehicle was found to be essential 
for obtaining a uniform drug suspension and a significant antitumor 
effect by the least water soluble derivatives, DMB and and R-82. The 
more hydrophilic derivative, Rif, was found to have a comparable 
growth inhibitory effect on TA3 cells when prepared in 0.9% NaCl 
solution with or without added methylcellulose. Oral or SC drug 
injections did not have an antitumor effect. The results of this study 
point to the importance of vehicle and route of administration in 
chemotherapy trials with these compounds. 


UNSEALED RADIONUCLIDES IN DIAGNOSTICS 
REFER ALSO TO CITATION(S) 1861, 1869 


1838 (CONF-790769—1) Test for the statistical significance of 
differences between ROC curves. Metz, C.E.; Kronman, H.B. (Chica- 
go Univ., IL (USA). Dept. of Radiology; Franklin McLean Memori- 
al Research Inst., Chicago, IL (USA)). 1979. Contract EY-76-C-02- 
0069. 12p. oy > NTIS, PC A02/MF AOl1. 

From International conference on information processing in 
medical imaging; Paris, France (2 Jul 1979). 

A test for the statistical significance of observed differences 
between two measured Receiver Operating Characteristic (ROC) 
curves has been designed and evaluated. The set of observer re- 
sponse data for each ROC curve is assumed to be independent and to 
arise from a ROC curve having a form which, in the absence of 
Statistical fluctuations in the response data, graphs as a straight line 
on double normal-deviate axes. To test the significance of an appar- 
ent difference between two measured ROC curves, maximum likeli- 
hood estimates of the two parameters of each curve and the associat- 
ed parameter variances and covariance are calculated from the 
corresponding set of observer response data. An approximate Chi- 
square statistic with two degrees of freedom is then constructed 
from the differences between the parameters estimated for each 
ROC curve and from the variances and covariances of these esti- 
mates. This statistic is known to be truly Chi-square distributed only 
in the limit of large numbers of trials in the observer performance 
experiments. Performance of the statistic for data arising from a 
limited number of experimental trials was evaluated. Independent 
sets of rating scale data arising from the same underlying ROC curve 
were paired, and the fraction of differences found (falsely) significant 
was compared to the significance level, a, used with the test. 
Although test performance was found to be somewhat dependent on 
both the number of trials in the data and the position of the 
underlying ROC curve in the ROC space, the results for various 
significance levels showed the test to be reliable under practical 
experimental conditions. 


1839 (LBL—9783) Emission and transmission noise propaga- 
tion in positron emission computed tomography. Gullberg, G.T.; 
Huesman, R.H. (California Univ., Berkeley (USA). Lawrence Berke- 
ley Lab.; California Univ., Berkeley (USA). Donner Lab.). Jun 1979. 
Contract W-7405-ENG-48. 16p. (CONF-7906136—1). Dep. NTIS, 
PC A02/MF AOl1. 

From 26. annual — of the Society of Nuclear Medicine; 
Atlanta, GA, USA (26 Jun 1979). 

Errors in positron einission computed tomograms are the 
result of noise propagated from three sources: (1) the statistical 
fluctuation in the positron coincidence events; (2) the statistical 
fluctuation in the incident transmission beam; and (3) the statistical 
fluctuation iu the transmitted beam. The data for the transmission 
study in (2) and (3) are «sed to compensate for internal absorption of 
the distributed pusitron source. For the reconstruction of a circular 
phantom using the convolution algorithm, the percent root-mean- 


BIOMEDICAL SCIENCES, BASIC STUDIES 205 


square uncertainty (%RMS) is related to the total measured positron 
events C and the incident photon flux per cm '. Our derivation of 
the %RMS uncertainty based on the propagation of errors yields a 
simple expression: %RMS = VK,/C + K2/lo. The constants K; = 
4.52 x 10° and Ke = 1.48 x 10° were determined for a 20 cm 
diameter disc based on computer simulation. The projection data 
were analytically calculated with an attenuation coefficient p = 
0.0958 cm~' for 140 angles between 0 and 7. Poisson noise was 
added to the positron coincidence events, the incident transmission 
events Ip, and the transmitted events. These results indicate that for a 
total number of incident transmission photons per cm of 2.0 x 10°, 
the contrast resolution for a fixed spatial resolution is limited to 27% 
even with an infinite number of emission events. For a total of 10® 
emission events the contrast resolution is 34%. 


1840 (LF—60(12-78), pp 151-155) Bone scans and radiography 
for detecting bone tumors in dogs exposed to ***PuO2. Wolff, R.K.; 
Merickel, B.S.; Rebar, A-H.; Mewhinney, J.A. Dec 1978. 

In Inhalation Toxicology Research Institute. Annual report, 
1977-1978. 

Bone scans and radiography were used to detect bone lesions 
in 18 Beagle dogs exposed to ***PuO:. All 18 dogs have died and 
pathological examinations were made. Both methods showed a high 
degree of success in detecting bone tumors. The predominant re- 

ions of occurrence were the lumbar region of the spine and the 

umerus. The bone scanning method used gamma camera detection 
of injected /sup 99m/Tc-methylene diphosphonate. It appeared to 
be more sensitive than radiography since it detected three confirmed 
tumors which were missed on radiography but the opposite was not 
true. 


1841 (COO—3253-7) Background for the research and subse- 
quent developments in the research . (City Coll., New York 
(USA). Dept. of Physics}. [nd]. Contract EY-76-S-02-3253. 9p. Dep. 
NTIS, PC A02/MF AO1. 

This report summarizes the historical background for the 
research and its subsequent development. Various aspects of the 
research were supported by the USAEC, ERDA, CCNY, CUNY, 
MHMC and personally by the principal investigator. 


EXTERNAL RADIATION IN DIAGNOSTICS 


1842 Neurological surgery. With emphasis on non-invasive 
methods of diagnosis and treatment. Carrea, R.; Le Vay, D. (eds.). 
Amsterdam, Netherlands; Excerpta Medica (1978). vp. (CONF- 
7706183—). 

From 6. internationa! congress of neurological surgery; Sao 
Paulo, Brazil (19 Jun 1977). 

Separate abstracts were prepared for individual papers pre- 
sented in these proceedings. (ERB) 


MICROBIOLOGY 


REFER ALSO TO CITATION(S) 360, 1798, 1799, 1818, 1848, 1870, 
1925, 1926 


1843 Derivative absorption spectroscopy from 5 to 300 K of 
bacteriochlorophyll a-protein from Prosthecochloris aestuarii. Whit- 
ten, W.B.; Nairn, J.A.; Pearlstein, R.M. (Oak Ridge National Lab., 
TN). Biochim. Biophys. Acta; 503: 251-262(1978). 

Absorption spectra of the bacteriochlorophyll a-protein from 
Prosthecochlori aestuarii were measured at temperatures from 2.9 
to 300 K. Fourth and eight derivatives of the spectra were calculated 
from the digital data. From an analysis of 34 scans taken from 750 to 
850 nm at 5 K, and 130 scans taken from 822 to 838 nm, we find 
evidence for nine peaks, six of which are probably 0-0 excitonic and 
three probably higher vibronic features. The major peaks are re- 
solved in the derivative spectra to 300 K, and all shift with tempera- 
ture by less than 1 nm compared to their 5 K positions, except for 
the 825 nm peak which shifts about 2 mn. The most prominent 
fourth derivative peak at 300 K shifts from 812.9 nm in the standard 
buffer solution to 814.1 nm in the cryogenic solution in which our 
low temperature measurements were made. We conclude that the 
conformation of the protein at 5 K is essentially the same as at 300 


1844 (CONF-7806107—P2, pp 613-625) Hyperceliulolytic mu- 
tants and their role in saccharification. Montenecourt, B.S.; Eveleigh, 
D.E. (Rutgers-The State Univ., New Brunswick, NJ). 1978. 

From 2. symposium on fuels from biomass; Troy, NY, USA 
(20 Jun 1978). 

To overcome the high cost of producing enzymes to convert 
cellulose to glucose, an intensive program of strain development has 
been initiated. Enzyme yield has been increased fifteen fold through 
the design of selective screening methods which have allowed t 
selection of hyperproducing cellulase mutants of Trichoderma 
reesei. Several catabolite repression resistant strains have been select- 
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ed allowing for the use of inexpensive nitrogen and carbon sources 
without reducing enzyme yield. Mutant strains of T. reesei which 
grow at elevated temperatures (37°C) have been isolated, but to date 
none have shown the hypercellulase yields of the parent strains. 


1845 (CONF-7806107—P2, pp 627-669) Saccharification of cel- 
lulose with Trichoderma cellulase. Mandels, M.; Dorval, S.; Me- 
deiros, J. (Army Natick Labs., MA). 1978. 

From 2. symposium on fuels from biomass; Troy, NY, USA 
(20 Jun 1978). 

This paper concerns the utilization of cellulase to saccharify 
cellulose with respect to production of liquid fuels from cellulose via 
enzymatic conversion. A brief discussion points out that the rate and 
extent of saccharification depend on the nature and pretreatment of 
the substrate, enzyme and substrate concentration, product inhibi- 
tion, and enzyme stability. All of these interact to cause the rate of 
hydrolysis to fall off rapidly with time. Experimentation is conduct- 
ed with hydrolysis of five cellulose materials using Trichoderma 
reesei under varying pH and temperature conditions as well as 
various enzyme to substrate ratios in order to explore the area of 
enzyme inactivation. 


TRACER TECHNIQUES 


1846 (LBL—9674) Light-induced pH gradients across Halobac- 
terium halobium cell envelope vesicles measured with spin-labeled 
amine and carboxylic acid probes. Probst, I.; Mehlhorn, R.J.; Lanyi, 
J.K.; Packer, L. (California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.; National Aeronautics and Space Administration, 
Moffett Field, CA (USA). Ames Research Center). Jun 1979. Con- 
tract W-7405-ENG-48. 23p. (CONF-7906134—1). Dep. NTIS, PC 
AU2/MF A01. 

From 7. annual scientific meeting of the American Society of 
Photobiology; Pacific Grove, CA, USA (24 Jun 1979). 

It is shown that: (a) the EPR-detectable distribution of a spin- 
labeled weak acid provides an accurate method to determine the 
intravesicular pH in H. halobium whereas a spin labeled amine is of 
more limited utility for such measurements because spectra obtained 
need to be corrected by computer subtraction methods for amounts 
of the probe that are membrane bound; (b) precise quantitation of the 
pH gradient necessitates the simultaneous determination of the intra- 
vesicular volume, which is readily measured as the ferricyanide- 
inaccessible space using the spin probe '*N-Tempone; and (c) spin 
probe movement rapidly monitors light-induced cation transport, 
provided this movement is linked to or causes proton movement. 
The quantitative data obtained with this technique reveal a maxi- 
mum light-induced pH gradient of 2 units across H. halobium 
membranes at acidic bulk pH values. 


MORPHOLOGY 


REFER ALSO TO CITATION(S) 1859, 1932, 1933 


PATHOLOGY 


REFER ALSO TO CITATION(S) 1807, 1831, 1857, 1931, 1944, 
1946, 1951, 1952, 1954 


1847 (COO—0910-50) Clinicai manifestations of bovine leuko- 
sis. Sorensen, D.K. (Minnesota Univ., St. Paul (USA). Coll. of 
Veterinary Medicine). 1979. Contract EY-76-S-02-0910. Iip. 
(CONF-7905116—1). Dep. NTIS, PC A02/MF AOI. 

From Bovine leukosis symposium; College Park, MD, USA 
(22 May 1979). 

e diagnosis of animals infected with BLV can be accurate- 
ly identified with the available serologic tests. Diagnosis of animals 
in the incipient stage of leukosis is extremely difficult and can only 
be diagnosed by a positive tissue biopsy. Animals with frank tumor 
involvement can be suspected and diagnosed on a tentative clinical 
basis on the signs reported. Positive diagnosis must be made on the 
basis of a biopsy of the tumor or in some cases on a hemotological 
examination. 


1848 (DOE/EV/00900—5) Impact of thermal loading and 
other water quality parameters on the epizootiology of Aeromonas 
hydrophila infections of centrarchids. Esch, G.W.; Hazen, T.C. 
(Wake Forest Univ., Winston-Salem, NC (USA). Dept. of Biology). 
poy Contract EY-76-S-09-0900. 17p. Dep. NTIS, PC A02/ME 
AOl. 

During the current contract year, the following results were 
obtained: (1) Data from field-generated studies have shown that 
hematocrit, hemoglobin, total red blood cell counts, total white 
blood cell counts, and cortisol levels are significantly affected in 
largemouth bass with body conditions < 2.0, suggesting that stress, 
body condition, and the probability of bass acquiring red-sore disease 
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are related. Laboratory studies appear to at least partially confirm 
these results. (2) Chemotaxis studies show that Aeromonas hydro- 
phila is attracted to specific sugars and amino acids and that there 
appears to be a sirain-related affect of fish mucous on A. hydrophila 
isolated from red-sore lesions. (3) Immunologic and serologic tests 
suggest that A. hydrophila isolated from red-sore lesions on bass 
from one lake system will not cross-react with antibodies in sera 
isolated from bass in another lake system, suggesting the existence of 
different strains in different lakes. 


1849 (LF—60(12-78), pp 382-384) Effects of acute exposure to 
sulfuric acid aerosol on guinea pig lung histamine. Brownstein, D.G.; 
Beethe, R.L. Dec 1978. 

In Inhalation Toxicology Research Institute. Annual report, 
1977-1978. 

Reflex-mediated contraction of airway smooth muscle and 
mucus hypersecretion is important in the pathogenesis of pulmonary 
lesions in guinea pigs exposed acutely to sulfuric acid aerosol. 
Sulfuric acid-induced release of endogenous pulmonary histamine 
may play a role in initiating these autonomic reflexes. Lung hista- 
mine was assayed in guinea pigs exposed for 4 hours to 0.9 4m mass 
median aerodynamic diameter sulfuric acid aerosols. Concentrations 
were sufficient to induce clinical responses in some of the exposed 
animals. Significant changes in lung histamine occurred only in 
guinea pigs which became dyspneic and developed pulmonary 
edema. These animals had elevated whole lung histamine and de- 
pressed histamine per gram of lung. These results are consistent with 
augmentation of unreleased lung histamine stores with histamine 
present in edema fluid and the scant inflammatory infiltrates. 


1850 (LF—60(12-78), pp 385-387) Effects of anticholinergic, 
antihistaminic, and mast cell degranulation inhibiting drugs on acute 
sulfuric acid induced lung injury in guinea pigs. Brownstein, D.G.; 
Silbaugh, S.A.; Christianson, G.L. Dec 1978. 

In Inhalation Toxicology Research Institute. Annual report, 
1977-1978. 

Guinea pigs develop marked changes in airway smooth 
muscle tone in response to acute exposure to sulfuric acid aerosol. 
The characteristic pathological changes in the lungs have not been 
correlated with these functional changes. Sixty guinea pigs were 
used to study the effects of pretreatment with three airway smooth 
muscle contraction inhibiting compounds on the development of 
lung lesions following sulfuric acid aerosol exposure. Atropine, a 
parasympathetic effector blocking agent, prevented both dyspnea; 
and the pathological lung changes. Diphenhydramine, an antihista- 
mine, was not as effective as atropine in preventing dyspnea; and it 
did not effectively prevent lung lesions. Cromoglycate, a specific 
mast cell degranulation inhibitor, had no effect on sulfuric acid 
induced dyspnea or pulmonary lesions. The results suggest that the 
pathological lung changes of guinea pigs exposed to sulfuric acid 
aerosol are sequelae of increased airway smooth muscle tone mediat- 
ed by the parasympathetic nervous system. 


1851 Small cardiac lesions: fibrosis of papillary muscles and 
focal cardiac myocytolysis. Steer, A. (Hijiyanna Park, Hiroshima JP); 
Nakashima, N.; Kawashima, T.; Lee, K.K.; Danzig, M.D.; Robert- 
son, T.L.; Dock, D.S.;. Shinzo; 18: No. 6, 812-822(Nov 1977). 

Three types of small cardiac lesions were described and 
illustrated: (1) focal type of papillary muscle fibrosis, evidently a 
healed infarct of the papillary muscle present in 13% of the autop- 
sies, is a histologically characteristic lesion associated with coronary 
artery disease and healed myocardial infarction; (2) diffuse type of 
papillary muscle fibrosis, probably an aging change present in almost 
half of the autopsies, is associated with sclerosis of the arteries in the 
papillary muscle, is identifiable histologically; and apparently is not 
associated with any cardiac abnormality; and (3) focal cardiac myo- 
cytolysis, a unique histologic lesion, usually multifocal without pre- 
dilection for any area of the heart, is associated with ischemic heart 
disease, death due to cancer complicated by non-bacterial thrombo- 
tic endocarditis and microthrombi in small cardiac arteries as well as 
with other diseases. Differentiation of the 2 types of papillary muscle 
fibrosis is important in the study of papillary muscle and mitral valve 
dysfunction. Focal cardiac myocytolysis may contribute to the fatal 
extension of myocardial infarcts. 


TRACER TECHNIQUES 
REFER ALSO TO CITATION(S) 1934 


PHYSIOLOGICAL SYSTEMS 


REFER ALSO TO CITATION(S) 1805, 1821, 1827, 1848, 1915, 
1931, 1955 


1852 (LF—60(12-78), pp 356-359) Respiratory function of 15- 
week and 18-month-old Fischer-344 rats. Mauderly, J.L. Dec 1978. 
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In Inhalation Toxicology Research Institute. Annual report, 
1977-1978. 

Respiratory function variables of 15-week and 18-month-old 
Fischer-344 rats were measured by plethysmography using haloth- 
ane anesthesia and oral tracheal and esopliageal catheterization. 
Measurements included breathing patterns, dynamic and quasistatic 
pressure-volume relationships, lung volumes, forced expiratory flow- 
volume and volume-time relationships and CO diffusing capacity. 
Sex differences were primarily due to differences in body size, 
although females had larger lung volumes per unit body weight than 
males. Thirteen of 26 variables measured had coefficients of vari- 
ation less than 20%, including several expected to be most sensitive 
for detecting pollutant-induced lung disease. Many significant differ- 
ences were found between values of the younger and older groups, 
but they were primarily related to an increase in body size. No 
indication of a functional decrement was found in the older group. 


1853 (LF—60(12-78), pp 402-405) Effects of halothane and 
sodium pentobarbital on specific immune mechanisms in the lung. 
Harris, D.L.; Bice, D.E.; Mauderly, J.L. Dec 1978. 

In Inhalation Toxicology Research Institute. Annual report, 
1977-1978. 

Fischer-344 rats were anesthetized either with halothane or 
sodium pentobarbital prior to intratracheal instillation of sheep red 
blood cell (SRBC) antigen. The effect of the two anesthetics on the 
immune response of lung-associated lymph nodes was evaluated at 
seven days after immunization. Results indicate that 1.5% halothane 
was immunosuppressive after 30 and 180 minute exposures to haloth- 
ane. Sodium pentobarbital administered intraperitoneally at a dose of 
5.5 mg/100 g weight also suppressed the immune response. The 
preferred method for anesthetizing rodents for intratracheal immuni- 
zation is with a brief 4 minute inhalation of 4% halothane. 


1854 (LF—60(12-78), pp 406-410) Cell-mediated immunity in 
Fischer-344 rats induced by lung immunization. Bice, D.E.; Schniz- 
lein, C.T. Dec 1978. 

In Inhalation Toxicology Research Institute. Annual report, 
1977-1978. 

Although antigen sensitive cells responsible for cell-mediated 
immunity have been isolated from the lungs of experimental animals 
and man, the mechanisms involved in the induction of cell-mediated 
immunity following lung immunization are not completely under- 
stood. This study describes immunologic responses in lung-associat- 
ed lymph nodes (LALN), spleen and cervical lymph nodes (CLN) 
induced by intratracheal instillation of BCG-sheep red blood cells 
(SRBC) suspensions. Fischer-344 rats were sacrificed between 4 and 
21 days after immunization and the number of anti-SRBC IgM and 
IgG antibody forming cells (AFC) were significantly increased only 
in LALN. The spleen and CLN contained few or no anti-SRBC 
AFC. In contrast, cell mediated immunity, as assayed by antigen 

ific stimulation of lymphocytes in vitro, was found initially in 
e spleen, with a significant response in LALN only at 15 days after 
immunization. The level of lymphocyte stimulation was higher in the 
spleen than in LALN at all intervals except seven days after immuni- 
zation. An analysis of the levels of cell divsion in LALN, spleen and 
CLN indicated that the highest number of dividing cells was found 
in LALN at four days after immunization, while the spleen showed 
high levels of cell division through day 12 following immunization. 
The results of this study indicate that LALWN are the initial site of 
production of antigen sensitive lymphocytes after lung immuniza- 
tion. However, the spleen appears to play an important role in the 
further development of cells responsible for cell-mediated immunity 
since they migrated preferentially to the spleen where further cell 
division occurred. 


1855 (LF—60(12-78), pp 411-414) Local and systemic immunity 
following localized deposition of antigen in the Beagle dog lung. Bice, 
D.E.; Harris, D.L.; Hill, J.O.; Muggenburg, B.A. Dec 1978. 

In Inhalation Toxicology Research Institute. Annual report, 
1977-1978. 

The interaction between systemic and local immunity in lung 
defense is unclear. This study evaluates immunity in blood and in 
immunized and unimmunized bronchioalveolar spaces following lo- 
calized deposition of antigen in the lung. Using a fiberoptic broncho- 
scope, groups of dogs were immunized with 10'° sheep red blood 
cells (SRBC) deposited into a single airway of the left apical or right 
apical lung lobes. Bronchioalveolar cells were obtained by lung 
lavage through the fiberoptic bronchoscope from the immunized 
airway as ‘well as from airways in lung lobes that did not receive 
antigen. Lavage cells and blood samples were taken on days 3 to 21 
after immunization. The number of anti-SRBC antibody-forming 
cells (AFC) in lavage fluid and blood was estimated by the Cunning- 
ham modification of the Jerne plaque assay. The number of lympho- 
cytes, macrophages and polymorphonuclear leukocytes in lavage 
fluid was estimated by cell differentials. A significant increase in the 
number of lymphocytes and lymphoid cells producing anti-SRBC 
IgM and IgG antibody was observed in lavage cells obtained from 
immunized airways. The number of IgM and IgG AFC in unimmun- 
ized airways was similar to that found in blood. These results 
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indicate that a strong, local response occurred in the lung lobe 
exposed to antigen while the remaining lung tissue reflected the 
systemic immune state. 


1856 (LF—60(12-78), pp 415-418) Effect of acute nitrogen 
dioxide exposure on lung immunity in the rat. Schnizlein, C.T.; Bice, 
D.E.; Wolff, R.K. Dec 1978. 

In Inhalation Toxicology Research Institute. Annual report, 
1977-1978. 

Nitrogen dioxide (NO) exposure results in the destruction of 
alveolar Type I cells which could allow excess antigen to pass from 
the airways into the interstitium of the lung and to the lung- 
associated lymph nodes (LALN). Adult male rats were immunized 
by intratracheal instillation of 1 x 10° sheep red blood cells (SRBC) 
either 24 hours before or 24, 48 and 72 hours after the onset of 
inhalation to 25 ppM NOz for 24 hours. The number of anti-SRBC 
antibody-forming cells (AFC) in LALN, cervical lymph nodes and 
spleen was evaluated seven days after immunization. A seven-fold 
increase in the number of IgG anti-SRBC AFC (6,400 AFC/10° 
lymphoid cells) in LALN was observed in rats immunized 24 hours 
after NO: inhalation. This enhanced IgG response decreased in time 
following NO» exposure and was suppressed at 72 hours. Rats 
immunized 24 hours before NO» inhalation exhibited an enhanced 
number of IgM anti-SRBC AFC in LALN. Mechanisms by which 
the immune response is altered may include an increased load of 
antigen to the LALN because of lung damage or alteration of 
regulatory populations of immune cells. 


1857 Survival and cause of death in aging germfree athymic 
nude and normal inbred C3Hf/He mice. Holland, J.M.; Mitchell, T_J.; 
Gipson, L.C.; Whitaker, M.S. (Oak Ridge National Lab., TN). I. 
Natl. Cancer Inst.; 61: No. 5, 1357- 1361(Nov 1978). 

Mortality rate and relative risk for specific diseases were 
compared between male and female athymic and normal C3Hf/He 
mice under germfree conditions. Athymic mice showed significantly 
reduced overall survival rates, most of which could be attributed to 
an increased risk for lymphoreticular neoplasms. Although athymic 
mice were at an increased risk for lymphoreticular diseases, they 
were at significantly reduced risk for some, but not all, groups of 
solid tumors. A decreased probability of death with or from solid 
tumors was a possible explanation for the observation that a signifi- 
cantly greater proportion of athymic mice died from natural causes. 
The fact that maximum longevities attained by athymic mice were 
no different than longevities of normal controls suggests that thymic 
aplasia does not influence life-span per se but does influence the 
relative incidence of specific pathologic states. A specific considera- 
tion was whether chronic degenerative diseases indicative of autoim- 
mune processes (i.e., degeneration of vasculature, renal glomerulus, 
or thyroid gland) were more prevalent in aging athymic mice. 
Because histologic evidence for these progressive disease processes 
was not obtained, it appears unlikely that clinically significant au- 
toimmune phenomena are significant factors controlling morbidity 
or mortality in germfree athymic mice on a C3Hf/He background. 


1858 Correlation of human myelocyte size, DNA content and 
synthesis: implications for granulopsiesis. Boecker, W.R. (Innere 
Klinik (Tumorforschung), Essen, Germany); Ernst, P.; Cronkite, 
E.P.; Killmann, S.A.; Robertson, J.S. Exp. Hematol; 6: 619- 
626(1978). 

After in vitro incubation with *HTdR, 2,670 myelocytes :n 
three normal bone marrows were studied combining cytometry, 
karyometry, cytophotometry and autoradiography. Cell area and 
nuclear area were correlated with DNA content and with DNA 
synthesis. The myelocytes in DNA synthesis had an increased DNA 
content and nuclear area. All unlabeled 4n myelocytes had larger 
nuclei than the unlabeled 2n myelocytes. All unlabeled 2n myelo- 
cytes had small nuclei. When nuclear area was plotted against cell 
area the groupings of cells in G,; and Ge were distinctly separated. 
The labeling index of all myelocytes was 0.23. From this the mean 
generative cycle time (t/sub G/ was estimated to be of the order of 
53 h using a t/sub s/ of 13 h. From *HTGdR labeling and DNA 
content the following approximate subphase times of the myelocyte 
generative cycle were calculated from the proportional distribution 
of cells in interphase: Tg: was 40 h, T/sub s/ was 13 h, Tge was 1.0 
h. These results are interpreted as indicating that in the myelocyte 
compartment: (1) the myelocyte generative cycle consists of both 
small and large cells; (2) size differences of cells are the result of 
transformation of small to large myelocytes as these cells progress 
from G; to Ge; (3) the large fraction of small myelocytes reflects a 
long G; phase; (4) the in vitro labeling index and the proportional 
distribution of cells in interphase are consistent with most kinetic 
data obtained in vivo. These data are supportive of the notion that 
there are four consecutive mitoses in the recognizable granulocyt:c 
proliferating pool in normal steady state granulopoiesis of man. 


1859 Colony-forming units in the spleen and bone marrow of 
young (CS57BL/6 x DBA/2)F, hybrid mice. Chervenak, R.; Nelson, 
K.G.; Goodman, J.W. (Oak Ridge National Lab., TN). Contract W- 
7405-ENG-26. Biomedicine; 29: 121-123(1978). 
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Spleen or bone marrow cells from (CS7BL/6 x DBA/2)F; 
hybrid mice ranging in age from 1 to 32 days were transplanted into 
syngeneic irradiated adult recipients. By enumeration of macroscop- 
ic hemopoietic spleen colonies 8 days after transplantation, the 
colony-forming unit (CFU) content of the spleen and bone marrow 
of the young donor mice was determined. The CFU concentration in 
the bone marrow, initially at a level of 15.1 to 17.0 CFU/10° 
nucleated cells, increased during the third week of life and reached a 
value comparable to that of the adult during week 4. In contrast, the 
CFU concentration of the spleen decreased during the first 2 weeks 
and reached a plateau at a level of 4.45 to 6.66 CFU/10° nucleated 
cells during the third and fourth weeks of age. This was still 
significantly higher than that of the adult hybrid. The rise in promi- 
nence of the bone marrow as a hemopoietic organ during this period 
appeared to be due to an increase in total cellularity coupled with an 
increase in CFU concentration in this hybrid. While the cellularity 
of the spleen also increased during this time, the CFU concentration 
decreased, resulting in little change in the total CFU content of this 
organ. 


1860 Lung tissue volume and blood flow by rebreathing: theory. 
Petrini, M.F.; Peterson, B.T.; Hyde, R.W. (Univ. of Rochester, NY). 
J. Appl. Physiol.; 44: No. 5, 795-802(1978). 

Rebreathing determinations of pulmonary tissue volume (Vt) 
and pulmonary capillary blood flow (Qc) are supplanting breath- 
holding methods because of the shorter time for data collection and 
better reproducibility. However, rebreathing methods have errors 
due to dead space (Vd), volume breathed (Ve), rebreathing rate 
(RR), as well as from uneven distribution between Vt, Qc, Ve, and 
alveolar volume (Va). These errors were studied by calculating Vt 
and Qc from a normal lung model with dimensions: Vt = 600 ml, Qc 
= 6 1/min, Ve = 2,000 ml, residual volume = 2,000 ml. Vd = 200 
ml, and RR = 30/min. RR as slow as 10/min and Vd of 200 ml 
caused less than a 4% error in Vt and Qc. Increases in Vd to 1,000 
ml overestimated Vt by 31% and underestimated Qc by 19%, but a 
simple correction for the decreased effective Va with the first breath 
reduced these errors to 8% and 13%, respectively. More rapid RR 
and larger Ve always decreased errors due to Vd. The uneven 
distribution reported in normal man due to gravitational forces 
caused a 4% error in Vt and a 1% error in Qc. Lung models 
constructed from reported data for uneven distribution in severe 
obstructive lung diseases showed large errors in Vt (-13% to +46%) 
and smaller errors in Qc (-1% to -18%). Models of severe restrictive 
diseases generally gave marked underestimates of Vt (-3% to -64%). 
These data indicate that estimates of Vt and Qc have acceptable 
accuracy in normal man and subjects with moderate degree of 
uneven distribution, but large errors develop with more severe forms 
uf lung disease. 


TRACER TECHNIQUES 
REFER ALSO TO CITATION(S) 1827, 1934, 1943 


1861 Xenon-127 ventilation studies. Susskind, H.; Atkins, H.L.; 
Klopper, J.F.; Ansari, A.N.; Richards, P.; Fairchild, R.G. (Brookha- 
ven National Lab., Upton, NY). Prog. Nucl. Med.; 5: 144-170(1978). 

The use of '*7Xe (xenon) in ventilation studies is evaluated 
and the results compared to '*Xe. The physical characteristics, 
clinical comparisons, sensitivity, resolution, patient studies, advan- 
tages and disadvantages, dynamic distribution in the lungs, and 
interpatient comparisons are discussed. 


1862 (LF—60(12-78), pp 368-371) Tracheal mucous clearance 
in awake and anesthetized Beagle dogs. Wolff, R.K.; Muggenburg, 
B.A. Dec 1978. 

In Inhalation Toxicology Research Institute. Annual report, 
1977-1978. 

Tracheal mucous velocities were measured in a group of six 
Beagle dogs in both the awake and anesthetized states. The anesthe- 
tized dcgs were injected intravenously with sodium pentobarbital (= 
30 mg/kg). About 50 wCi /sup 99m/Tc-macroaggregated albumin (/ 
sup 99m/Tc-MAA) was instilled in the distal trachea of both awake 
and anesthetized dogs with a fibero; bronchoscope. In the awake 
dogs the animals were transiently thetized with halothane, intu- 
bated, and then /sup 99m/Tc-MAA deposited as the dogs began to 
regain consciousness. In both cases a gamma camera was used to 
detect movement of the /sup 99m/Tc-MAA in the trachea. Mear 
velocities were 8.5 +- 1.8 mm/minute in dogs in the awake state 
compared to 5.4 1.5 mm/minute in dogs anesthetized with 
sodium pentobarbital. This was a significant mean depression of 36% 
(P < 0.025). 


1863 Studies of whole-body retention and clearance of inhaled 
noble gases. Susskind, H.; Ellis, K.J.; Atkins, H.L.; Cohn, S.H.; 
Richards, P. (Brookhaven National Lab., Upton, NY). Prog. Nucl. 
Med.; 5: 13-34(1978). 

The in vivo measurements of '*’Xe and “Kr clearance from 
the whole body indicate five components, with biologic half-times 
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ranging from 13 sec to 17.04 h. The slowest component correlated 
highly with percent total-body fat, the half-time varying between 
7.59 and 17.04 h for xenon and between 4.20 and 9.62 h for krypton. 
The long-term retention was localized to regions of high fat content 
as determined by the coincidence mode of the whole-body counter 
and images obtained with the scintillation camera. The estimated 
dose based on the retention data of this study would indicate 
increased doses to body fat and gonads as compared with those 
previously calculated. These increased doses are due to the longer 
retention of noble gases in fat. After 10-min inhalations of a mixture 
of '*7Xe and air and ™Kr and air, approximately one third of the 
total '?7Xe and one fifth of the total “*Kr were transferred to the 
body tissues, extrapolated back to the start of gas washout. Of this 
amount, 13% of the '*7Xe and 9% of the Kr were associated with 
the slowest component. 


AGRICULTURE AND FOOD TECHNOLOGY 
REFER ALSO TO CITATION(S) 26, 521, 1267, 1847 


1864 (CONF-790980—1) Environmental impacts of forest fer- 
tilization on terrestrial ecosystems. Johnson, D.W. (Oak Ridge Na- 
tional Lab., TN (USA)). 1979. Contract W-7405-ENG-26. 26p. Dep. 
NTIS, PC A03/MF AOl1. 

From Conference on forest fertilization; Shelton, WA, USA 
(25 Sep 1979). 

Forest fertilization has obvious beneficial effects on the 
growth and vigor of trees on nutrient-deficient sites. Side effects 
such as improved tree resistance to damage by air pollution and, in 
some cases, insect and disease attack, should also be considered in 
any evaluation of fertilization impacts. Some intriguing possibilities 
for managing mycorrhizal communities by fertilization have also 
surfaced. On the other hand, it is possible to sacrifice ecological 
optimums for physiological optimums in our quest for increased 
production. Fertilization is a drastic manipulation that is bound to 
produce negative as well as positive side effects, most notably in the 
case of excessive nitrification. While the prospects for managing 
mycorrhizal activity as well as controlling insect and disease out- 
breaks by fertilization are appealing, long-term ecological studies of 
forest fertilization effects on these as well as other ecosystem compo- 
nents will be necessary before these goals can be achieved. 


BIOMEDICAL SCIENCES, APPLIED 
STUDIES 


RADIATION EFFECTS ON BIOCHEMICALS 


1865 (COO—2364-17) Mechanisms for radiation damage in 
DNA. Report of overall activities of contract No. 799EV02364, Novem- 
ber 1, 1976-October 31, 1979. Sevilla, M.D. (Oakland Univ., Roches- 
ter, MI (USA)). Jul 1979. Contract EY-76-S-02-2364. llp. Dep. 
NTIS, PC A02/MF AOl1. 

Progress is reported on understanding the primary mechanism 
proposed for radiation damage by direct effect on DNA where it is 
assumed that positive and negative ions formed within the DNA 
strand migrate through the stacked DNA bases. Then the ions 
recombine, react with the DNA bases most likely by protonation of 
the anion and decomposition of the cation or transfer out of the 
DNA chain to the surrounding histone protein. The involved reac- 
tions are studied. (PCS) 


1866 (ORO—3408-27) Laboratory of Radiation Biclogy annual 
progress report. Powers, E.L. (Texas Univ., Austin (USA). Dept. of 
Zoology). Jul 1979. Contract EY-76-S-05-3408. 21p. Dep. NTIS, PC 
A02/MF AOI. 

Progress is reported on: sensitization of bacterial spores by 
copper; DNA radiosensitivity; and pulse radiolysis. 


IN VITRO 
REFER ALSO TO CITATION(S) 1595, 1872 


1867 (COO—4966-01) In vitro enzymatic studies on the nature 
and repair of x-ray induced lesions in DNA. Wallace, S.S. (New York 
Medical Coll., NY (USA)). 1979. Contract EP-78-S-02-4966. 12p. 
Dep. NTIS, PC A02/MF AOI. 

Areas studied include: purification and properties of enzyme 
probes for x-ray induced DNA lesions using E. Coli x-ray endonu- 
clease and S. cerevisiae endonuclease E; use of enzymes probes; and 
use of physical, chemical and enzymatic probes to quantify x-ray- 
induced lesions in viruses and cells. (PCS) 
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RADIATION EFFECTS ON CELLS 
REFER ALSO TO CITATION(S) 1832, 1866 


EXTERNAL SOURCE 
REFER ALSO TO CITATION(S) 1872 


1868 (LA-UR—79-2474) Flow cytometric applications of tumor 
biology: prospects and pitfalls. Raju, M.R.; Johnson, T.S.; Tokita, N.; 
Gillette, E.L. (Los Alamos Scientific Lab., NM (USA)). 1979. Con- 
tract W-7405-ENG-36. 25p. (CONF-790953—1). Dep. NTIS, PC 
A02/MF AO1. 

From 9. L.M. Gray memorial conference on quantitation of 
tumor response: a critical appraisal; Cambridge, UK (11 Sep 1979). 

A brief review of cytometry instrumentation and its potential 
applications in tumor biology is presented using our recent data. 
Age-distribution measurements of cells from spontaneous dog 
tumors and cultured cells after exposure to x rays, alpha — or 
adriamycin are shown. The data show that DNA fluorescence 
measurements have application in the study of cell kinetics after 
either radiation or drug treatment. Extensive and careful experimen- 
tation is needed to utilize the sophisticated developments in flow 
cytometry instrumentation. 


INTERNAL SOURCE 


1869 (COO—4268-7) Biomedical research with cyclotron pro- 
duced radionuclides. Laughlin, J.S.; Benua, R.S.; Tilbury, R.S. 
(Sloan-Kettering Inst. for Cancer Research, New York (USA)). Sep 
1979. Contract EE-77-S-02-4268. 160p. Dep. NTIS, PC A08/MF 
AOl. 

Progress is reported on: metabolic and tumor localization in 
man and animals; radiodrug development; dosimetry for internally 
deposited isotopes; and radioactive material transfer system. Based 
on experience with 'N-glutamate in osteogenic sarcoma and 
Ewing's sarcoma, we conclude that (a) the '*N label enters tumor 
tissue rapidly at a rate similar to that at which activity leaves the 
blood, suggesting that the labeled glutamate itself is being transport- 
ed into the tumor rather than some labeled metabolite; (b) uptake in 
the tumor is related to its metabolic activity, but factors such as 
blood flow are also important; (c) changes in the glutamate scan 
accurately reflect the response of osteogenic sarcoma to pre-opera- 
tive chemotherapy as measured by conventional means, and that it is 
desirable to extend this experience to other types of tumors. N- 
Glutamate (and other '*N-labeled compounds) afford several advan- 
tages over conventional tumor imaging agents, such as rapid blood 
clearance and localization, low radiation exposure and the possibility 
of obtaining accurate, three-dimensional quantitative images via posi- 
tron emission tomography. It is doubtful that these advantages will 
justify the routine use of '*N-glutamate to detect tumors or to 
monitor therapy except in clinical situations where conventional 
techniques are unsatisfactory. The value of '3N-glutamate is as a 
tool to assess the metabolic requirement of neoplastic tissue in cancer 
patients in-vivo. (PCS) 


RADIATION EFFECTS ON MICROORGANISMS 
REFER ALSO TO CITATION(S) 1866 


BASIC STUDIES 


1870 (CONF-790676—7) Genetic and physiological factors af- 
fecting repair and mutagenesis in yeast. Lemontt, J.F. (Oak Ridge 
National Lab., TN (USA)). 1979. Contract W-7405-ENG-26. 52p. 
Dep. NTIS, PC A04/MF AO}. 

From Conference on DNA repair and mutagenesis in bacte- 
ria; Atlanta, GA, USA (25 Jun 1979). 

Current views of DNA repair and mutagenesis in the yeast 
Saccharomyces cerevisiae are discussed in the light of recent data 
and with emphasis on the isolation and characterization of genetical- 
ly well-defined mutations that affect DNA metabolism in general 
(including replication and recombination). Various pathways of 
repair are described, particularly in relation to their imvolvement in 
mutagenic mechanisms. In addition to genetic control, certain phys- 
iological factors such as cell age, DNA replication, and the regula- 
tory state of the mating-type locus are shown to also play a role in 
repair and mutagenesis. 


RADIATION EFFECTS ON ANIMALS 


MAN 
REFER ALSO TO CITATION(S) 307, 1863, 1869, 1980 
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1871 (BNL—26649) Long-term effects of low-level radiation 
exposure, experimental studies. Bond, V.P. (Brookhaven National 
Lab., Upton, NY (USA)). May 1978. Contract EY-76-C-02-0016. 
20p. (CONF-7804160—1). Dep. NTIS, PC A02/MF AO1. 

From 10. national conference on radiation control; Harris- 
burg, PA, USA (30 Apr 1978). 

Important considerations in the quantitative estimate of risk of 
carcinogenesis in the human being are the related factors of the 
shape of the dose-effect curve, the risk per rad at very low doses 
(about 10 rad or less) vs. higher doses, and the effect per rad of 
higher doses delivered at very low dose rates. Data on the human 
being, though extensive and adequate for quantitative risk estimation 
at high doses and dose rates, do not allow definitive conclusions on 
these factors. Data on eukaryotic cells are represented well and in 
detail by a modified quadratic relationship with a definite linear 
term, and indicate that both the simple linear and the pure quadratic 
relationships are rare or essentially nonexistent. A dose rate effect is 
ubiquitous, but the extent varies widely among different tumors and 
species. Extensive data on carcinogenesis in mammals are in general 
represented well by the linear-quadratic model, although simple 
linearity and the pure quadratic (or threshold) models cannot be 
excluded in a few tumor systems. Considerations and uncertainties in 
addition to curve shape and dose rate may tend to offset any credit 
that might be afforded by dose rate. Hence, while it is almost certain 
that dose rate does at least to some degree affect (reduce) the current 
risk estimated based on linearity, it also seems clear that, at least for 
some time, current carcinogenesis risk estimates based on linearity 
probably will continue to be used as an approximation of the degree 
of risk associated with radiation exposure at very low doses and dose 
rates. 


1872 (BNL—26651) Quantitative risk in radiation protection 
standards. Bond, V.P. (Brookhaven National Lab., Upton, NY 
(USA)). 3 Jan 1979. Contract EY-76-C-02-0016. 70p. (CONF- 
791042—1). Dep. NTIS, PC A04/MF AO1. 

From 14. annual meeting of European Society of Radiation 
Biology; Julich, F.R. Germany (8 Oct 1979). 

Although the overall aim of radiobiology is to understand the 
biological effects of radiation, it also has the implied practical 
purpose of developing rational measures for the control of radiation 
exposure in man. The emphasis in this presentation is to show that 
the enormous effort expended over the years to develop quantitative 
dose-effect relationships in biochemical and cellular systems, ani- 
mals, and human beings now seems to be paying off. The pieces 
appear to be falling into place, and a framework is evolving to utilize 
these data. Specifically, quantitative risk assessments will be dis- 
cussed in terms of the cellular, animal, and human data on which 
they are based; their use in the development of radiation protection 
standards; and their present and potential impact and meaning in 
relation to the quantity dose equivalent and its special unit, the rem. 


1873 (BNL—26653) Risk from fast neutron exposure. Bond, 
V.P. (Brookhaven National Lab., Upton, NY (USA)). 1978. Con- 
tract EY-76-C-02-0016. 13p. (CONF-780657—7). Dep. NTIS, PC 
A02/MF AOl. 

From 23. meeting of the Health Physics Society; Minneapolis, 
MN, USA (18 Jun 1978). 

The recommendations made by Rossi and Mays imply that 
the risk associated with the current annual dose equivalent limit of 5 
rem for all radiations is unacceptably high, that this limit must be 
reduced by a factor of 10 or more, and that the conservative linear, 
no threshold hypothesis must be abandoned. It is shown here that 
these recommendations are not supported by the newly-analyzed 
neutron data, and certainly cannot be applied selectively to the 
annual absorbed dose limit for neutrons. In particular, the judgment 
that the risk of an annual exposure from 0.5 rad (5 rem) of neutrons 
is unacceptable high, although perhaps defensible as a personal 
opinion of the authors, does not follow either from the assumption of 
a linear-quadratic dose effect relation for low-LET radiation or from 
other radiobiological considerations. At issue is the level of risk that 
is to be considered acceptable, a question that is societal and thus not 
resolvable on purely technical or scientific grounds. 


1874 (CONF-790977—1) Genetic risks from radiation: recent 
assessments by the BEIR and UNSCEAR Committees and suggestions 
as to how future research can improve such estimates. Selby, P.B. 
(Oak Ridge National Lab., TN (USA)). 1979. Contract W-7405- 
ENG-26. llp. Dep. NTIS, PC A02/MF AOI. 

From Conference on health effects of energy production; 
Ontario, Canada (12 Sep 1979). 

Recently two widely-recognized committees, namely the 
UNSCEAR and BEIR Committees, have reevaluated their estimates 
of genetic risks from radiation. Their estimates for gene mutations 
are based on two different approaches, one being the doubling-dose 
approach and the other being a new direct approach based on an 
empirical determination of the amount of dominant induced damage 
in the skeletons of mice in the first generation following irradiation. 
The estimates made by these committees are in reasonably good 
agreement and suggest that the genetic risks from present exposures 
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resulting from nuclear power production are small. There is room 
for much improvement in the reliability of the risk estimates. The 
relatively new approach of measuring the amount of induced 
damage to the mouse skeleton shows great promise of improving 
knowledge about how changes in the mutation frequency affect the 
incidence of genetic disorders. Such findings may have considerable 
influence on genetic risk estimates for radiation and on the develop- 
ment of risk estimates for other less-well-understood environmental 
mutagens. 


1875 (COO—2874-T1) Mathematical models of cancer and 
their use in risk assessment. Technical report No. 27. Whittemore, 
A.S. (Stanford Univ., CA (USA). Dept. of Statistics). Aug 1979. 
Contract EY-76-S-02-2874. 18p. Dep. NTIS, PC A02/MF AOl. 

The sensitivity of risk predictions to certain assumptions in 
the underlying mathematical model is illustrated. To avoid the 
misleading and erroneous predictions that can result from the use of 
models incorporating assumptions whose validity is questionable, the 
following steps should be taken. First, state the assumptions used in a 
proposed model in terms that are clear to all who will use the model 
to assess risk. Second, assess the sensitivity of predictions to changes 
in model assumptions. Third, scrutinize pivotal assumptions in light 
of the best available human and animal data. Fourth, stress inconsis- 
tencies between model assumptions and experimental or epidemi- 
ological observations. The model fitting procedure will yield the 
most information when the data discriminates between theories 
because of their inconsistency with one or more assumptions. In this 
sense, mathematical theories are most successful when they fail. 
Finally, exclude value judgments from the quantitative procedures 
used to assess risk; instead include them explicitly in that part of the 
decision process concerned with cost-benefit analysis. 


VERTEBRATES 
REFER ALSO TO CITATION(S) 1820, 1872, 1874 


1876 (CONF-790676—8) Relationship between unscheduled 
DNA synthesis and mutation induction in male mice. Sega, G.A. (Oak 
Ridge National Lab., TN (USA)). 1979. Contract W-7405-ENG-26. 
28p. Dep. NTIS, PC A03/MF AO1. 

From Conference on DNA repair and mutagenesis in bacte- 
ria; Atlanta, GA, USA (25 Jun 1979). 

Unscheduled DNA synthesis (UDS) induced in the germ cells 
of male mice by chemical and physical agents can be studied in vivo 
by making use of the timing of spermatogenesis and spermiogenesis. 
In meiotic and post-meiotic germ-cell stages UDS occurs from 
leptotene through mid-spermatid stages but is not detected in later 
stages. No consistent correlation has been seen between the occur- 
rence of UDS in the germ cells and reduced dominant-lethal fre- 
quencies or reduced specific-locus mutation frequencies. It is sug- 
gested that the UDS observed in the germ cells may be principally 
involved in the removal of DNA lesions which, if left, could give 
rise to subtle genetic damage that current mammalian genetic tests 
may not be able to detect. Characterization of mouse stocks with 
reduced UDS capability in their germ cells plus the development of 
biochemical genetic markers that can measure single amino acid 
substitutions will likely be necessary before the relationship between 
UDS in mammalian germ cells and repair of genetic damage can be 
clearly established. 


BASIC STUDIES 
REFER ALSO TO CITATION(S) 1840 


RADIONUCLIDE EFFECTS - INTERNAL SOURCE 


MAN 
REFER ALSO TO CITATION(S) 1774, 1959 


ANIMALS 


1877 (LF—60(12-78), pp 11-15) Spatial and temporal distribu- 
tion of PuO, aerosol particles deposited in rodent lungs by inhalatioa. 
Diel, J.H.; Mewhinney, J.A.; Snipes, M.B. Dec 1978. 

In Inhalation Toxicology Research Institute. Annual report, 
1977-1978. 

The a!pha particles emitted from relatively insoluble PuO, 
deposited in deep lung have extremely short ranges resulting in the 
restriction of the radiation dose to the region immediately surround- 
ing the particle. Thus, to understand the effects of these particles, it 
is imperative to know the local distribution of these particles as a 
function of time after exposure. Preliminary data have been obtained 
on the local distribution of 7**PuO, particles of 0.8 um AD in the 
lungs of Syrian hamsters as a function of time after inhalation 
exposure. The clearance and redistribution of ***PuO2 particles in 
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lung are dependent on the initial lung burden (ILB) and the resulting 
local damage even at ILBs not resulting in measurable life shorten- 
ing. There is an indication of some enhancement of dose to bronchial 
epithelium at 160 days after exposure. 


1878 (LF—60(12-78), pp 16-20) Spatial and temporal distribu- 
tion of Plutonium in beagle dog liver following inhalation exposure to 
238PyO.. Gearhart, J.M.; Diel, J.H.; McClellan, R.O.; Mewhinney, 
J.A. Dec 1978. 

In Inhalation Toxicology Research Institute. Annual report, 
1977-1978. 

The cellular level distribution of plutonium in liver was 
determined for Beagle dogs exposed by inhalation to *°* PuOz at 
levels which resulted in initial lung burdens of 1.6 to 14 wCi of 
239Py. Liver samples were fixed in 10% buffered formalin, embed- 
ded in paraffin and sectioned for light microscopy at 3 wm. Autora- 
diographs were made and stained with hematoxylin and eosin. Alpha 
tracks in hepatocytes and in sinusoids were counted separately. The 
ratio of alpha track density in intrasinusoidal cells to that in hepato- 
cytes decreased with time after exposure. A number of ***PuO, 
particles were found in liver which were of comparable size to those 
inhaled. 


1879 (LF—60(12-78), pp 21-27) Ultrafine ***PuO, aerosol gen- 
eration, characterization and short-term radiation dose pattern study 
in the rat. Kanapilly, G.M.; Diel, J.H. Dec 1978. 

In Inhalation Toxicology Research Institute. Annual report, 
1977-1978. 

Ultrafine aggregrated 7°°PuO, aerosois were produced by the 
vaporization of a plutonium chelate prepared with the ligand 2, 2, 6, 
6 tetramethyl-3,5-heptane dione with subsequent thermal degrada- 
tion of the vapor at 1150°C. Aerosol size data were obtained from 
electron microscopy and diffusion battery measurements. A short- 
term inhalation study extending to 16 days was conducted in rats 
using an aerosol consisting of primary particles of 0.0089 +- 0.005 
pum diameter and 21 +- 14 particles per aggregate. The whole-body 
and lung deposition were comparatively higher than those seen with 
pm size 7°°PuO particles. Both in vivo and in vitro dissolution data 
indicated low rates of dissolution, k =~ 10~'° g/cm?/day. The distri- 
bution of 7°°PuO, particles in the lung was evaluated using autora- 
diography. Although ultrafine °°PuO, particles were deposited in 
all parts of the lungs, a nonuniform distribution was found. This 
nonuniform distribution may be due to nonuniform deposition or due 
to the aggregation after uniform deposition. 


1880 (LF—60(12-78), pp 28-33) Radiation dose patterns in 
beagle dogs following inhalation of monodisperse and polydisperse 
aerosols of ***PuQ2. III. Mewhinney, J.A.; Guilmette, R.A.; Mer- 
ickel, B.S.; Muggenburg, B.A. Dec 1978. 

In Inhalation Toxicology Research Institute. Annual report, 
1977-1978. 

The radiation dose patterns in organs and tissues of the Beagle 
dog are being determined after inhalation of monodisperse or poly- 
disperse aerosols of 7°*PuO2. Aerosols employed in the study were 
0.7, 1.4 and 2.7 wm aerodynamic diameter (AD) monodisperse 
aerosols and a 1.4 wm activity median aerodynamic diameter 
(AMAD) polydisperse aerosol. Twenty-six Beagle dogs received 
inhalation exposure to each aerosol to achieve initial lung burdens 
(ILB) of 0.07 wCi/kg body weight with sacrifice of two animals at 4 
hours, 4, 8, 16, 32, 64, 128, 365, 512 and 730 days and 4, 6 and 8 years 
after inhalation exposure. Excreta collections were performed on all 
animals for the first 21 days after inhalation exposure and then 3-day 
collections were taken at 6, 12, 18 and 24 weeks and at 6-month 
intervals thereafter. The study has progressed through the sacrifice 
of animals at 2 years after inhalation exposure. Analysis of excreta 
samples and tissue samples from all animals through 2 years after 
inhalation in the 1.4 um AD monodisperse aerosol group is com- 
plete. Analysis continues on samples from the other three aerosol 
sizes. From the data currently available, it appears that a distinct 
change in the lung retention curve occurred between the 64 and 128- 
day sacrifices. This resulted in decreased pulmonary retention and 
increased rates of uptake by liver and skeleton. Fragmentation of the 
238PuQOs particles in vivo may be responsible for the behaviour. As 
more distribution and excretion data become available, mathematical 
models will be constructed to aid in the interpretation and applica- 
tion of these results. 


1881 (LF—60(12-78), pp 34-37) Early disposition of inhaled 
monodisperse and polydisperse **°PuQ, in dogs. Guilmette, R.A.; 
Merickel, B.S.; Muggenburg, B.A.; Diel, J.H.; Mewhinney, J.A. Dec 
1978. 

In Inhalation Toxicology Research Institute. Annual report, 
1977-1978. 

The temporal pattern of radiation dose to tissues of Beagle 
dogs which have inhaled *°°PuOz aerosols is being studied. Twenty- 
six dogs each have received single inhalation exposures (0.07 wCi/kg 
body weight) to one of the following 7°*PuQ2 aerosols: 0.7, 1.4 or 
2.85 um (AD) monodisperse aerosol or 1.1 wm (AMAD) polydis- 
perse aerosol. Sequential sacrifice of male and female pairs of dogs is 
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to be performed at 4 hours, 4, 8, 16, 32, 64, 128, 365, 512 and 730 
days and 4, 6, and 8 years after exposure. Excreta collections are 
performed for the first 21 days after exposure and then 3 day 
collections are taken at 6, 12, 18 and 24 weeks and at 6 month 
intervals thereafter. Information derived from this study will be 
instrumental in developing a description of the radiation dose to 
tissues and organs as related to particle size of the inhaled aerosol 
and, taken together with information developed on the spatial distri- 
bution of radiation dose in the lung, will provide a basis for interpre- 
tation of biological response as measured in the accompanying dose- 
response study. This study is in progress and data are currently 
available on the **°Pu content of tissues of dogs sacrificed through 
64 days after inhalation. Work is continuing on radiochemical deter- 
mination of *°Pu in dog tissues and urine and feces samples. 


1882 (LF—60(12-78), pp 38-42) Patterns of dose after inhala- 
tion of monodisperse or polydisperse aerosols of **'AmO, by Beagle 
ro III. Mewhinney, J.A.; Griffith, W.C.; Muggenburg, B.A. Dec 
1978. 

In Inhalation Toxicology Research Institute. Annual report, 
1977-1978. 

Beagle dogs received a single inhalation exposure to a mono- 
disperse or a polydisperse aerosol of ***AmO, to define the resultant 
patterns of radiation dose to organs and tissues. Three monodisperse 
aerosol sizes (0.75, 1.5 and 3.0 ym aerodynamic diameters) and one 
polydisperse aerosol (1.8 zm activity median aerodynamic diameter) 
were employed to assess the role of particle size in the in vivo 
solubility of *4*AmO, in lung and the translocation of solubilized 
material to other tissues. Inhalation exposures were conducted to 
achieve an initial lung burden of 0.07 wCi/kg body weight. Excreta 
were collected periodically from all dogs. To date, dogs have been 
sacrificed at 8, 32, 64, 128, 256, 365 and 730 days after inhalation 
exposure. Additional dogs will be sacrificed at 4, 6 and 8 years after 
inhalation exposure. The tissue data obtained to date indicate that the 
pulmonary retention and translocation of **' Am to other tissues such 
as liver and skeleton are not adequately described by the current 
classes of models given by the ICRP. 


1883 (LF—60(12-78), pp 48-54) Emanation of *°*U and its 
radioactive daughter products from respirable size particles. Cuddihy, 
R.G.; Griffith, W.C.; Hoover, M.D.; Kanapilly, G.M.; Stalnaker, 
N.D. Dec 1978. 

In Inhalation Toxicology Research Institute. Annual report, 
1977-1978. 

This study is to develop a model for the emanation of *5*U 


and its radioactive daughter products from particles of Th-U fuel 
material. The radiation doses to internal organs following inhalation 
of these particles can only be calculated by knowing the rate of 
emanation of the daughters from particles in the lung and the 
subsequent excretion or translocation of the daughters to other 
organs. The emanation mechanisms are recoil of the daughter nuclei 
from the particle during alpha decay of the parent, diffusion of inert 
gas daughters from the particle and dissolution of the particle itself 
in biological fluids. Experiments to evaluate these mechanisms will 
involve ThO2 and UO, particles in the size range 0.1 to 1.0 ym 
MMAD uniformly labeled with *°*U: The influence of the material 
temperature history on emanation will be investigated by heat treat- 
ing particles at 600 and 1400°C. 


1884 (LF—60(12-78), pp 55-60) Dose patterns for ‘°°RuO, 
inhaled by Fischer-344 rats and Beagle dogs. Runkle, G.E.; Snipes, 
M.B. Dec 1978. 

In Inhalation pone Research Institute. Annual report, 
1977-1978. 

Ruthenium-106 is an nisitaia fission product radionuclide in 
the nuclear fuel cycle which has potential for release as ruthenium 
tetroxide. Ruthenium tetroxide is a vapor, diffuses rapidly through 
air and porous materials, is chemically reactive and is rapidly re- 
duced by any organic material to the dioxide form. Current ICRP 
recommendations consider the lung and gastrointestinal tract as 
critical organs for inhaled particles of radioactive ruthenium. This 
study was designed to provide additional data needed to adequately 
assess the risk for humans potentially exposed to '°*Ru encountered 
in this vapor form. Fischer-344 rats and Beagle dogs were given a 
nose-only exposure to '®RuO, vapor to determine its distribution 
and retention patterns. The largest percentage of the initial body 
burden was found in the nasopharyngeal region of the respiratory 
tract. Less than 1% of the initial body burden was deposited in the 
pulmonary region. Most of the '°*Ru was cleared via the feces. A 
biomathematical simulation model was developed to fit the tissue 
and excreta data from the rat. This model was used to assess the 
short-term and long-term risks after inhalation of '*RuOQ,. The 
observed deposition, retention and dose patterns for ruthenium te- 
troxide indicate the nasopharyngeal region should be considered as a 
critical region when considering the consequences of human expo- 
sure to this vapor. 
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1885 (LF—60(12-78), pp 63-67) Toxicity of inhaled beta-emit- 
ting radionuclides: an experimental approach. Haln, F.F.; McClellan, 
R.O.; Boecker, B.B. Dec 1978. 

In Inhalation Toxicology Research Institute. Annual report, 
1977-1978. 

An experimental approach to evaluation of the toxicity of 
inhaled beta-emitting radionuclides in laboratory animals is de- 
scribed. These radionuclides are being studied in both relatively 
soluble (®SrCh, '*CeCls, °° YCls or '**CsCl) and relatively insolu- 
ble aerosol forms (*Y, *Y, '**Ce or ®Sr in fused aluminosilicate 
particles). Initial lung or whole-body radionuclide burdens were 
selected to result in early deaths due to severe lesions at the highest 
exposure levels, and more subtle changes, such as neoplasia, at the 
lower levels. The organs affected vary depending on the solubility 
and chemical characteristics of the isotope. For radionuclides in- 
haled in relatively soluble forms, long-term effects have been seen in 
the liver, skeleton, respiratory tract and other tissues. In contrast, 
long-term effects seen in the dogs exposed to relatively insoluble 
forms have been mainly associated with the lung and contiguous 
tissues. In all experiments, emphasis is placed on an evaluation of the 
influence of radiation dose rate and total dose on the resulting dose- 
response relationship. Over the mid-range of exposure levels, it will 
be possible to compare the radiation dose and biological response 
relationships for the several radioactive aerosols with their different 
radiation dose patterns. These studies with young adult dogs are 
complemented with comparable studies in other species (mice, rats 
and Syrian hamsters) and with animals of different ages (immature, 
aged). This basic approach, with emphasis on factors that alter the 
resulting radiation dose pattern, offers the maximum likelihood of 
meeting the continuing, and not always predictable, needs for infor- 
mation on the toxicity of inhaled beta-emitting radionuclides that 
may be encountered in nuclear industry operations. 


1886 (LF—60(12-78), pp 68-71) Toxicity of inhaled °°SrCh in 
Beagle dogs. XII. Muggenburg, B.A.; Rebar, A.H.; Boecker, B.B.; 
Jones, R.K.; McClellan, R.O.; Pickrell, J.A. Dec 1978. 

In Inhalation Toxicology Research Institute. Annual report, 
1977-1978. 

Studies on the metabolism, dosimetry and effects of inhaled 
*SrCl. in the Beagle dog are continuing in an effort to provide a 
basis for assessing the consequences of inhaling ®’Sr such as might be 
released in certain nuclear accidents. Seventy-two dogs were ex- 
posed to aerosols containing *°Sr resulting in initial body burdens 
ranging from 2.5 to 250 wCi *Sr/kg body weight. Forty-eight of 
these dogs are being maintained for “lifetime observation. Twenty- 
five unexposed dogs serve as controls. The long-term retained 
burden (LTRB) in these dogs ranged from 1 to 120 pCi *Sr/kg. 
Twenty-four dogs with a mean LTRB of 38 wCi “Sr/kg have been 
assigned to a sacrifice study. Two of these dogs and one control dog 
were sacrificed at five days, and similar groups were sacrificed at 
one month and one year after inhalation of °°Sr. To date, 55 %Sr- 
exposed dogs have died or have been euthanized, six during the first 
31 days after inhalation of °°Sr with bone marrow aplasia and 49 
between 585 and 4744 days after inhalation of °°Sr. The skeletons of 
the dogs dying with bone-related neoplasms received initial radiation 
dose rates of 3.2 to 55 rads/day and cumulative doses to death of 
2800 to 22,000 rads. Fourteen control dogs have died or been 
euthanized, four during the last year with thyroid carcinoma, renal 
failure, heart failure and interstitial pneumonitis. Serial observations 
are continuing on the 11 surviving *’Sr dogs and 8 controls. 


1887 (LF—60(12-78), pp 72-75) Toxicity of inhaled *'YCI; in 
Beagle dogs. XII. Muggenburg, B.A.; Rebar, A.H.; Boecker, B.B.; 
Jones, R.K.; McClellan, R.O.; Pickrell, J.A. Dec 1978. 

In Inhalation Toxicology Research Institute. Annual report, 
1977-1978. 

Studies on the metabolism, dosimetry and effects of inhalec 
*YCls in Beagle dogs are being continued to provide information 
that will aid in assessing the biological consequences of nuclear 
accidents in which *'Y or other radionuclides that produce a similar 
radiation dose pattern may be released. Forty-two dogs with *'Y 
initial body burdens from 64 to 1300 wCi/kg body weight was 
placed in four groups with mean lung burdens of 310, 180, 75 and 40 
pCi/kg body weight. These dogs and 12 control dogs are being 
maintained for lifetime observation. An additional group of four 
dogs with a mean initial *'Y body burden of 180 wCi/kg body 
weight was placed in a sacrifice study. Twenty-six of the exposed 
dogs and four of the control dogs have died. Eleven dogs within the 
highest activity level groups died or were euthanized at 12 to 33 
days after inhalation of *'Y with changes related to severe bone 
marrow damage and associated pancytopenia. Two dogs died ap- 
proximately one year after *'Y inhalation with convulsive seizures 
that were presumed to be unrelated to the °'Y exposure. Nine °'Y- 
exposed dogs died or were euthanized due to neoplasms 2012 to 4115 
days after exposure. Three dogs had nasal squamous cell carcinomas, 
one had a bronchioloalveolar carcinoma, one a mast cell sarcoma, 
one a mammary adenocarcinoma, one a malignant lymphoma, one a 
melanosarcoma in the mouth and one heart base tumor. Two dogs 
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died of renal failure 2663 and 4086 days after exposure. One dog died 
with autoimmune hemolytic anemia 3888 days after exposure and 
one died with congestive heart failure 4042 days after inhalation 
exposure. One control dog died of empyema, another control dog 
died with a mammary adenocarcinoma, one died with congestive 
heart failure and one with malabsorption syndrome. Serial observa- 
tions are continuing on all surviving dogs. 


1888 (LF—60(12-78), pp 76-79) Toxicity of inhaled '**CeCl; in 
Beagle dogs. XII. Merickel, B.S.; Rebar, A.H.; Boecker, B.B.; Jones, 
R.K.; McClellan, R.O.; Pickrell, J.A. Dec 1978. 

In Inhalation Toxicology Research Institute. Annual report, 
1977-1978. 

Studies on the metabolism, dosimetry and effects of inhaled 
™4CeCl; in Beagle dogs are being conducted to assess the biological 
consequences of inhaling '**Ce such as might be released in certain 
nuclear accidents. Studies on the organ distribution of inhaled 
'4CeCl, have shown that the '*Ce deposited in the lung is translo- 
cated at a moderately rapid rate to liver and skeleton and that 
significant radiation doses are accumulated by all three organs. Fifty- 
five dogs that inhaled '*CeCls and 15 control dogs are being 
observed for their life span. The '**Ce-exposed dogs had long-term 
retained burdens that ranged from 2.6 to 360 wCi '*Ce/kg body 
weight. Forty-eight of the dogs exposed to '*CeCls have died; eight 
from 21 to 44 days after inhalation with severe bone marrow damage 
and associated pancytopenia; two at 138 and 144 days with radiation 
pneumonitis; three from 309 to 874 days with hepatic necrosis; one at 
510 days with bone marrow aplasia; one at 375 days with pulmonary 
fibrosis; and 33 from 799 to 4474 days, most with neoplasms or 
myeloproliferative disorders. Seven did not have malignant neo- 
plasms; two of these had severe myelomalacia, one had pulmonary 
edema, three had congestive heart failure and one had diffuse hepatic 
lipidosis with severe hepatic degeneration. Five controls have died, 
one with a thyroid carcinoma, one with aspiration pneumonia, one 
with renal amyloidozis, one because of accidental asphyxiation and 
one with spinal cord degeneration. Serial observations are continu- 
ing on the nine surviving exposed dogs and ten control dogs. 


1889 (LF—60(12-78), pp 84-88) Toxicity of °°Y inhaled in a 
relatively insoluble form by Beagle dogs. X. Merickel, B.S.; Hobbs, 
C.H.; Hahn, F.F.; McClellan, R.O.; Mauderly, J.L.; Pickrell, J.A. 
Dec 1978. 

In Inhalation Toxicology Research Institute. Annual report, 
1977-1978. 

Studies on the metabolism, dosimetry and biological effects of 
inhaled *Y in fused aluminosilicate particles in the Beagle dog are in 
progress to assess the conseyuences of inhaling an energetic beta- 
emitting radionuclide that has a short effective half-life in the lung. 
A radiation dose-pattern study in which 12 dogs were sacrificed in 
pairs at 0, 2, 4, 6, 8 and 12 days after exposure has been completed. A 
longevity study is in progress in which 89 dogs were exposed to 
initial lung burdens ranging from 80 to 5200 wCi/kg body weight 
and 12 control dogs were exposed to stable yttrium in fused alumino- 
silicate particles. The short half-life and the relative insolubility of 
the *Y in this vector at the doses achieved resulted in a radiation 
insult to the lung and surrounding structures at a relatively high, but 
rapidly decreasing dose rate. To date, 43 dogs with cumulative doses 
to lung from 6500 to 70,000 rads have died from 7.5 to 3032 days 
after exposure. The predominant findings in dogs that died from 7 to 
465 days after exposure were radiation pneumonitis, pulmonary 
fibrosis and right heart dilation and hypertrophy. Several surviving 
dogs in the higher dose levels are exhibiting radiographic or electro- 
cardiographic signs suggestive of right heart enlargement and/or 
pulmonary fibrosis. Forty-six exposed dogs and 12 control dogs 
remain alive 2739 to 3295 days after exposure and will continue to be 
studied for the remainder of their life span. 


1890 (LF--60(12-78), pp 89-93) Toxicity of *'Y inhaled in a 
relatively insoluble form by Beagle dogs. IX. Hobbs, C.H.; Hahn, 
F.F.; McClellan, R.O.; Mauderly, J.L.; Muggenburg, B.A.; Pickrell, 
J.A. Dec 1978. 

In Inhalation Toxicology Research Institute. Annual report, 
1977-1978. 

Studies of the radiation hazards due to inhalation of *'Y in 
fused aluminosilicate particles have been undertaken in Beagle dogs 
to assess the biological consequences of inhaling a relatively insolu- 
ble, energetic beta emitter with an intermediate effective half-life in 
the lung. A radiation-dose pattern study in which 30 dogs were 
serially sacrificed from 0 to 320 days after inhalation exposure to *'Y 
in fused aluminosilicate particles has been completed. A longevity 
study is in progress in which 96 dogs were exposed to achieve initial 
lung burdens ranging from 11 to 300 wCi *'Y in fused aluminosili- 
cate particles/kg body weight and 12 dogs were exposed to stable 
yttrium in fused aluminosilicate particles. To date, 56 dogs have died 
in the longevity study between 113 and 2841 days after exposure. 
Forty of these dogs, with cumulative radiation doses to lung be- 
tween 8,300 and 60,000 rads, died with clinicopathologic findings of 
radiation pneumonitis and/or pulmonary fibrosis at 113 to 1011 days 
after exposure. Fifteen dogs that died between 1115 and 2841 days 
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after exposure with cumulative doses to lung ranging from 16,000 to 
25,000 rads had pulmonary carcinomas. One dog that died at 1847 
days after exposure with a cumulative dose to lung of 9,700 rads had 
a hemangiosarcoma of the spleen. Forty ex dogs with doses to 


lung of 2,400 to 18,000 rads and 12 control dogs remain alive from 
2563 to 3116 days after inhalation exposure and will continue to be 
studied throughout the remainder of their life span to determine the 
relationship between radiation dose, dose rate and biologic effects. 


1891 (LF—60(12-78), pp 94-98) Toxicity of '**Ce inhaled in a 
relatively insoluble form by Beagle dogs. XI. Hahn, F.F.; Hanika- 
Rebar, C.; Boecker, B.B.; Mauderly, J.L.; McClellan, R.O.; Pickrell, 
J.A. Dec 1978. 

In Inhalation Toxicology Research Institute. Annual report, 
1977-1978. 

The metabolism, dosimetry and effects of '*Ce inhaled in 
fused aluminosilicate = are being investigated in the Beagle 
dog to assess the biological consequences of release of ‘**Ce in a 
relatively insoluble form such as might occur in certain types of 
nuclear accidents. The toxicity of inhaled '*Ce is also of general 
interest since it is representative of intermediate-lived beta-emitting 
radionuclides. Two major studies with young adult dogs (12 to 14 
months of age at exposure) are involved: (1) a metabolism and 
dosimetry study in which 24 dogs were serially sacrificed over an 
extended period of time, and (2) a longevity study with two series of 
dogs. Series I contains 15 dogs exposed to aerosols of '**Ce in fused 
aluminosilicate particles to yield initial lung burdens of 11 to 210 
pCi/kg body weight and three control dogs exposed to nonradioac- 
tive fused aluminosilicate particles. Series II contains 96 dogs ex- 
posed to aerosols of '**Ce in fused aluminosilicate particles to yield 
initial lung burdens of 0.0024 to 66 wCi/kg body weight and 12 
control dogs exposed to nonradioactive, fused aluminosilicate parti- 
cles. To date, 51 dogs have died or were euthanized at 143 to 3280 
days after inhalation of '*Ce. The prominent findings were radiation 
pneumonitis in 17 dogs that died or were euthanized at 750 days or 
later. The cumulative radiation dose to the lung at time of death has 
ranged from 550 to 140,000 rads. Serial observations are continuing 
on the 60 survivors and 15 controls. 


1892 (LF—60(12-78), pp 99-102) Toxicity of '**Ce inhaled in a 
relatively insoluble form by immature Beagle dogs. VII. Hanika- 
Rebar, C.; Hahn, F.F.; Boecker, B.B.; Mauderly, J.L.; McClellan, 
R.O. Dec 1978. 

In Inhalation Toxicology Research Institute. Annual report, 
1977-1978. 

Immature Beagle dogs (~ 3 months of age at exposure) have 
been exposed by inhalation to a relatively insoluble form of '**Ce (in 
fused aluminosilicate particles) to compare the resulting patterns of 
metabolism, dosimetry and biological effects with those seen in dogs 
exposed at 12 and 14 months of age and at 8 to 10.5 years of age. 
Five blocks of longevity animals, each consisting of 10 exposed dogs 
and one control, are currently being studied. The initial lung burdens 
of the '**Ce-exposed dogs range from 0.004 to 140 wCi ™*Ce/kg 
body weight. Three dogs with initial lung burdens of 73 to 120 pCi 
4Ce/kg body weight died at 66 to 121 days after exposure with 
pulmonary injury and congestive heart failure. One dog with an 
initial lung burden of 140 wCi '*Ce/kg body weight died at 91 days 
after exposure with severe radiation pneumonitis and minimal pul- 
monary fibrosis and another dog whose initial lung burden was 70 
pwCi *Ce/kg body weight died at 511 days after exposure with 
pulmonary injury that was mainly fibrotic in nature. Four dogs with 
initial lung burdens of 52 to 79 wCi/kg body weight had primary 
pulmonary hemangiosarcomas and died between 618 and 738 days, 
with cumulative average absorbed beta doses to lung of 23,000 to 
31,000 rads. Two of these dogs, 1027S and 1024D, died within the 
past year. One dog with an initial lung burden of 28 wCi/kg body 
weight was euthanized at 1227 days after exposure with an heman- 
giosarcoma of the mediastinum. Within the past year, Dog 627S, 
with an initial lung burden of 48 wCi/kg body weight, died 1732 
days after exposure with hemangiosarcoma primary in the liver or 
spleen. A dog with an initial lung burden of 12 wCi/kg body weight 
died from epilepsy at 1520 days after exposure. Serial observations 
are continuing on the surviving 37 exposed and five control dogs. 


1893 (LF—60(12-78), pp 103-107) Toxicity of '**Ce inhaled in 
a relatively insoluble form by aged Beagle dogs. VII. Hahn, F.F.; 
Hanika-Rebar, C.; Boecker, B.B.; McClellan, R.O.; Pickrell, J.A. 
Dec 1978. © 

In Inhalation Toxicology Research Institute. Annual report, 
1977-1978. 

The toxicity of '*Ce inhaled in fused aluminosilicate particles 
by 8- 10.5-year-old dogs is being investigated to provide information 
on age-re'ated differences in the response of older members of the 
human population to accidental inhalation of radioactive aerosols. 
These data on aged dogs will be compared to the results of similar 
studies of dogs exposed at approximately 3 months or 12 to 14 
months of age. Six blocks of five female dogs each have been divided 
into four exposure levels with mean initial lung burdens of 7.2, 14, 
28, and 57 pCi '*Ce/kg body weight. Six blocks of four male dogs 
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each have been divided into three exposure levels with mean initial 
lung burdens of 7.2, 14, and 28 wCi '**Ce/kg body weight. Controls 
in each block were exposed to fused aluminosilicate particles con- 
taining stable cerium. Nineteen dogs with initial lung burdens rang- 
ing from 14 to 75 Ci *Ce/kg body weight and cumulative doses 
to lung of from 20,000 to 74, 000 rads have died or were euthanized 
197 to 1849 days after exposure with clinicopathologic findings of 
radiation pneumonitis and pulmonary fibrosis. Eight control dogs 
have died. Pulmonary retention of the inhaled '**Ce was similar to 
that observed previously in dogs exposed at 18 to 22 months of age 
in a radiation dose pattern study. Serial observations are continuing 
on the nine surviving '**Ce-exposed and four control dogs. 


1894 (LF—60(12-78), pp 113-118) Effect of '**Ce and partial 
hepatectomy on the production of liver tumors in the Chinese hamster. 
Brooks, A.L.; Benjamin, S.A.; McClellan, R.O. Dec 1978. 

In Inhalation Toxicology Research Institute. Annual report, 
1977-1978. 

Four hundred twenty-two Chinese hamsters of similar age 
and genetic background have been studied to determine the possible 
interaction of partial hepatectomy with intraperitoneal injection of 
144Ce-144Pr on the production of liver tumors. These animals were 
injected with activity levels ranging from 0.036 to 0.25 pCi '*Ce/g 
body weight and had either no further treatment or were partially- 
hepatectomized at either 20 days before or 20 or 200 days after 
injection. Controls were subjected to a similar surgical schedule. The 
average dose to the liver at sacrifice ranged from 1,500 to 11,000 
rads and produced from 0.44 to 3.40 chromosome aberrations/cell. 
In the 93 animals that died prior to 500 days or were sacrificed at 
600 days, only four hepatocellular neoplasms were found. The 322 
animals injected with '**Ce that died after 500 days or were sacri- 
ficed at 700 days developed 86 hepatocellular adenomas, eight bile 
duct adenomas, nine hepatocellular carcinomas, eight hemangiosar- 
comas, one fibrosarcoma and one kuepffer cell tumor. No liver 
tumors were observed in 100 control animals. The tumor incidence 
was related to total dose and fit to the linear equation y = ax where 
y is percent tumors, x is dose to the liver in rads and a is 1.1 x 10~? 
percent tumors/rad. At the highest level of injected activity, 0.25 
pCi/g, there was marked life shortening and a decrease in the liver 
tumor frequency. When animals with the same total dose were 
compared, the partial-hepatectomy produced no increase in tumor 
incidence if performed before the ‘**Ce injection but doubled the 
cancer incidence if surgery occurred at 20 or 200 days after the 
144Ce injection. 


1895 (LF—60(12-78), pp 127-131) Toxicity of inhaled alpha- 
emitting radionuclides: an experimental approach. Muggenburg, B.A.; 
Mewhinney, J.A.; Hahn, F.F. Dec 1978 

In Inhalation Toxicology Research Institute. Annual report, 
1977-1978. 

A series of interrelated dose-response studies in which Beagle 
dogs and rodents are being exposed to aerosols of transuranic alpha- 
emitting radionuclides is described. The characteristics of monodis- 
perse aerosols of oxides of **°Pu, **Pu, **'Am, ***Cm and ***Cm 
are discussed for use in studies to determine the relative importance 
of the resulting biological effects of such factors as the local dose 
around particles, specific activity, particle size and number of parti- 
cles inhaled (the hot particle question). Other factors such as the 
elemental characteristics, the chemical form of the material and the 
age of the animal at the time of inhalation, which may influence the 
toxicity of these radionuclides, are also being studied. The purpose 
of the studies is to determine the basic relationships between the 
radiation dose pattern and resulting biological effects. 


1896 (LF—60(12-78), pp 132-144) Toxicity of inhaled ***PuO, 
in Beagle dogs. A. Monodisperse 1.5 um AD particles. B. Monodis- 
perse 3.0 um AD particles. V. Mewhinney, J.A.; Merickel, B.S.; 
Rebar, A.H.; Boecker, B.B.; McClellan, R.O.; Mauderly, J.L.; Mug- 
—, B.A.; Pickrell, J.A.; Guilmette, R.A. Dec 1978. 

n Inhalation Toxicology Research Institute. Annual report, 
1977-1978. 

To obtain essential information on the relative importance of 
homogeneity of radiation dose to lung from inhaled alpha-emitting 
radionuclides, Beagle dogs have received an inhalation exposure to 
one of two sizes of monodisperse aerosols (o/sub g/ = 1.2) of 
238PuO, to achieve graded levels of initial lung burden. In each 
subgroup, 72 Beagle dogs received inhalation exposure to either a 1.5 
or 3.0 ym aerodynamic diameter (AD) monodisperse aerosol. For a 
given level of initial lung burden, the average dose to lung remains 
constant whereas the local dose to tissue differs by a factor of 
approximately 10; six levels of initial lung burden ranging from 0.005 
to 2.2 wCi ***Pu/kg body weight result in average initial dose rates 
to lung ranging from 0.12 to 56 rads per day. Twenty-four dogs 
were exposed to the diluent aerosol and served as controls. All 
animals wiil be studied over their life span. A total of 28 dogs have 
died to date due to radiation-related injury; the initial lung burdens 
in these 28 animals ranged from 0.18 to 2.2 uwCi **Pu/kg body 
weight. Of the 28 radiation injury deaths, 9 animals died with 
radiation pneumonitis and pulmonary fibrosis, ten died with lung 
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tumors and 19 animals died with bone tumors. Assessment of the 
distribution of ***Pu in organs and tissues and histopathological 
examination is complete for 21 animals that have died. Two control 
animals have died in the study. One hundred and sixteen exposed and 
22 control animals are surviving at 925 to 1753 days after inhalation 
exposure. 


1897 ae 12-78), pp 145-150) Toxicity of inhaled ***PuO, 
in Beagle dogs. A 0.75 xm AD particles. B. Monodis- 
perse 1.5 um AD ae. C. Monodisperse 3.0 um AD particles. II. 
Muggenburg, B.A.; Guilmette, R.A.; Hahn, F.F.; McClellan, R.O.; 
Mauderly, J.L.; Mewhinney, J.A.; Pickrell, J.A.; Boecker, B.B. Dec 
1978. 

In Inhalation Toxicology Research Institute. Annual report, 
1977-1978 

Studies on the metabolism, dosimetry and biological effects of 
inhaled particles of ***PuO2 have been initiated in Beagle dogs. To 
obtain information oa the relative importance of homogeneity of 
radiation doses to the lung, dogs have been exposed to particles of 
monodisperse aerosols (a@/sub g/ < 1.2) of 0.75, 1.5 or 3.0 pm 
aerodynamic diameter (AD). By using monodisperse particles of 
three different sizes, the average dose to lung can be held constant 
for a given initial lung burden (ILB) while the local dose around the 
different sized particles can differ by a factor of = 100. To date, 172 
Beagle dogs have been exposed to ***PuQ2; 40 dogs to the 0.75 ym 
AD particles, 72 dogs to the 1.5 ym AD particles and 60 dogs to the 
3.0 ym AD particles. The exposures have resulted in graded ILB's, 
which range from 0.0002 to 2.6 wCi/kg body weight. Twenty-nine 
dogs were exposed to the aerosol diluent and serve as controls. Five 
dogs have died 336 to 561 days after exposure in the 1.5 um AD 
study. Four dogs have died 116 to 589 days after exposure in the 3.0 
pm AD study. These dogs had radiation pneumonitis and pulmonary 
fibrosis at death. The remaining dogs have survived up to 634 days 
after exposure. It is anticipated that the other dogs planned for these 
studies will be exposed over the next 12 months. 


1898 (LF—60(12-78), pp 156-159) Toxicity of inhaled **°PuO, 
in immature, young adult Syrian hamsters. V. Muggenburg, 
B.A.; Hobbs, C.H.; Mewhinney, J.A.; McClellan, R.O. Mo, T.: 
Halliwell, W. Dec 1978. 

In Inhalation Toxicology Research Institute. Annual report, 
1977-1978. 

Human populations that might be exposed in the event of a 
catastrophic nuclear accident would include individuals with widely 
differing ages. To obtain better information on the possible effects of 
age on observed dose-response relationships for inhaled ***PuO», 
groups of Syrian hamsters were exposed via inhalation at either 28 
(immature), 84 (young adults) or 340 (aged) days of age to polydis- 
perse aerosols of ***PuO2. The projected graded levels of initial lung 
burden were 240, 60, 15, 3.8, 0.95, 0.25 and 0.029 nCi for the 
immature and young adult animals and 240, 60, 15 and 3.8 nCi for 
the aged animals. Additional animals were included in the 60 nCi 
initial lung burden level for serial sacrifice to determine the radiation 
dose pattern. All other animals were maintained for life span obser- 
vation. For all age groups, less than 1% of the sacrifice body burden 
was found in all tissues other than lung. Mortality data analysis 
indicated significant life shortening only in animals that received the 
highest level inital lung burden. These early deaths were related to 
radiation pneumonitis and pulmonary fibrosis. No pulmonary neo- 
plasms were observed. 


1899 (LF—60(12-78), pp 160-163) Effects of inhaled insoluble 
239PuO. on immune responses following lung immunization. Bice, 
D.E.; Harris, D.L.; Brooks, A.L.; Mewhinney, J.A. Dec 1978. 

In Inhalation Toxicology Research Institute. Annual report, 
1977-1978. 

To determine if inhaled *°*PuO, suppresses immunity in lung- 
associated lymph nodes, Chinese hamsters were exposed to a poly- 
disperse aerosol of ***PuO. produced at 1150°C. The mean lung 
burden of these animals was estimated to be 10 nCi at 8 days after 
exposure. At 128, 256 and 400 days after exposure, sham exposed 
controls and experimental animals were immunized by intratracheai 
instillation of 1 x 10° sheep red blood cells (SRBC). Six days later, 
they were sacrificed and the number of antibody forming cells 
(AFC) in lung-associated lymph nodes, spleen and cervical lymph 
nodes was evaluated. Results of these studies indicated that the 
number of AFC in lung-associated lymph modes was significantly 
lower in animals exposed to ***PuQ». Only a few AFC were found 
in spleen and cervical lymph nodes after intratracheal immunization 
and the number in exposed animals was not significantly different 
than in the controls. These data indicate that even though the 
239PuO» exposure had suppressed immune responses in lung-associat 
ed lymph nodes, their filtering capacity was unaffected and antigen 
did not translocate to the spleen. We conclude that, at the sacrifice 
intervals evaluated, the immune function of lung-associated lymph 
nodes was suppressed and that distant lymphoid tissue (e.g., spleen 
and cervical lymph nodes) did not replace the immune function of 
the lung-associated lymph nodes. 
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1900 (LF—60(12-78), pp 167-170) Repeated inhalation expo- 
sure of Beagle dogs to aerosols of **°PuO». II. Diel, J.H.; Lundgren, 
D.L.; Hanika-Rebar, C.; Mewhinney, J.A. Dec 1978. 

In Inhalation Toxicology Research Institute. Annual report, 
1977-1978. 

In this experiment, we are studying the biological behavior 
and long-term biological effects of repeated inhalation exposure to 
239PuO. particles compared with those seen in Beagle dogs that 
received a single exposure as young adults. Beagle dogs are being 
ex by inhalation to a monodisperse aerosol of 0.75 wm AD 
23°PuO, particles at either a 0.1 wCi or 0.01 wCi lung burden of 
239Py at half year intervals for ten years. Also included is a group 
which was exposed only once to 0.1 wCi of 7°°Pu to serve as a basis 
for comparison. A sacrifice series exposed repeatedly to a 0.1 Ci 
lung burden of **°Pu has been included to determine the distribution 
of PuQ, resulting from this type of exposure schedule. All dogs in 
this study have been exposed at least twice. Whole-body counting 
based on the '*Yb tag included with the PuO: and preliminary fecal 
activity data indicates that the biological behavior of the material is 
as expected. 


1901 (LF—60(12-78), pp 171-175) Repeated inhalation expo- 
sure of mice to aerosols of **° PuO.. III. Lundgren, D.L.; Hahn, F.F.; 
McClellan, R.O. Dec 1978. 

In Inhalation Toxicology Research Institute. Annual report, 
1977-1978. 

Mice have been repeatedly exposed by inhalation at bimonth- 
ly intervals for one year to aerosols of '*Yb-labeled **°PuOQ, to 
reestablish lung burdens of 0.5, 2.5 or 12.5 nCi of *°°Pu. Control 
mice have been exposed once to achieve desired lung burdens of 
approximately 0.5, 2.5, 12.5 or 62.5 nCi of 7*°Pu when 84 or 460 days 
of age. Other controls were exposed once or repeatedly to stable 
Yb2O; or **Yb2O3. Control mice were also sham-exposed once or 
repeatedly. Single and repeated inhalation exposures resulted in life 
span shortening in only those with the highest lung burdens. Repeat- 
ed inhalation exposures resulted in approximately a five-fold increase 
in the radiation dose to the lungs compared with mice exposed once 
with similar lung burdens. Preliminary h‘stological findings indicate 
an increased incidence of benign and malignant pulmonary tumors in 
the repeatedly exposed mice. 


1902 (LF—60(12-78), pp 176-179) Biological effects of repeated 
inhalation exposure of Syrian hamsters to aerosols of **°PuQ». IV. 
Lundgren, D.L.; Rebar, A.H.; McClellan, R.O. Dec 1978. 

In Inhalation Toxicology Research Institute. Annual report, 
1977-1978. 

Syrian hamsters have been repeatedly exposed by inhalation 
to 'Yb-labeled aerosols of ***PuO2 to compare the resulting bio- 
logical effects with those after a single exposure. Groups of Syrian 
hamsters have been repeatedly exposed to ***PuQ: to reestablish 
lung burdens (LB) of 2, 10 or 50 nCi °° Pu during the first 12 months 
after the initial exposure. Control Syrian hamsters were either unex- 
posed or exposed once or repeatedly to stable Yb2O; or '® Yb2Os. 
Repeat inhalation exposure to ***PuO, has resulted in a 2.4- to 7.2- 
fold increase in the radiation dose (rads) to lungs of the hamsters in 
this study compared with those exposed once at the same level. 
Preliminary histological findings include only one bronchioloalveo- 
lar tumor which was in a repeatedly exposed hamster. 


1903 (LF—60(12-78), pp 180-183) Biological effects of repeated 
inhalation exposure of Beagle dogs to relatively insoluble aerosols of 
™Ce. V. Boecker, B.B.; Hahn, F.F.; Hanika-Rebar, C.; McClellan, 
R.O.; Mauderly, J.L.; Pickrell, J.A. Dec 1978. 

In Inhalation Toxicology Research Institute. Annual report, 
1977-1978. 

The behavior and long-term biological effects in Beagle dogs 
of '*Ce inhaled in fused aluminosilicate particles in repeated inhala- 
tion exposures are being studied for comparison with data from dogs 
that were exposed only once to a similar aerosol. Four groups of 
nine dogs each were exposed once every 8 weeks for 2 years (13 
exposures) to achieve specified exposure goals. These goals were: to 
increase the lung burden by 2.5 wCi '*Ce/kg body weight with 
each exposure in the first group; to reestablish lung burdens of 9 or 
4.5 wCi '*Ce/kg body weight in the second and third groups, 
respectively; and to expose controls (fourth group) to fused alumino- 
silicate particles containing stable cerium. With these exposure se- 
quences, the '**Ce-exposed dogs received increasing or relatively 
constant beta radiation dose rates in contrast to the steadily decreas- 
ing dose rate seen after a single inhalation exposure. Exposures in the 
first and second groups were planned to yield a cumulative absorbed 
dose to lung of = 35,000 rads and those in the third group = 17,000 
rads within two years after the first exposure. All 13 exposures have 
been completed. During the past year, one dog in the 9.0 wCi '*Ce/ 
kg body weight group died at 1558 days after the first exposure with 
autoimmune hemolytic anemia. The remaining 24 '**Ce-exposed and 
seven control dogs generally appear to be in good physical condition 
with exception of a persistent lymphopenia at = 5 years after the first 
exposure. They are continuing to be maintained for life span obser- 
vations. 


ERA VOL. 5, NO. 1 


1904 (LF—60(12-78), pp 184-187) Repeated inhalation expo- 
sure of rats to aerosols of '**CeO,. II. Lundgren, D.L.; Hahn, F.F.; 
McClellan, R.O. Dec 1978. 

In Inhalation Toxicology Research Institute. Annual report, 
1977-1978. 

The effects of protracted beta radiation of the lungs of 
gnotobiotic female and male Fischer-344 rats are being studied. Rats 
are being exposed seven times by inhalation to aerosols of '**CeQO: to 
reestablish lung burdens of 0.04, 0.20, 1.0 or 5.0 wCi of ™*Ce at 60 
day intervals. The observations in these rats are being compared 
with those in rats exposed once to '**CeOz to achieve similar initial 
lung burdens of '*Ce. Control rats were either unexposed, sham 
exposed once or repeatedly, or exposed once or repeatedly to stable 
CeO. Less than 12% of the rats in any group have died through 
approximately 500 days after initial inhalation exposures. Apparent 
lung tumors were evident at necropsy in three rats in the group 
repeatedly exposed to reestablish a 5 wCi lung burden that had died. 


1905 (LF—60(12-78), pp 200-204) Removal of inhaled industri- 
al mixed oxide aerosols from Beagle dogs by lung lavage and chelation 
therapy. Muggenburg, B.A.; Mewhinney, J.A.; Eidson, A.F.; Guil- 
mette, R.A. Dec 1978. 

In Inhalation Toxicology Research Institute. Annual report, 
1977-1978. 

An experiment was conducted in 15 adult Beagle dogs to 
evaluate lung lavage and chelation therapy for the removal of 
inhaled particles of mixed actinide oxides. The dogs were divided 
into three groups of five dogs each. Each group was exposed to an 
aerosol from a different industrial process. Group 1 was exposed to 
mixed oxide material which had been calcined at 750°C collected 
from a ball milling process. Group 2 was exposed to mixed oxide 
material from a centerless grinding operation which had been previ- 
ously heat treated to 1750°C. The third group was exposed to 
239PuO» not containing uranium from a V-blending procedure which 
had been heat treated at 850°C. After exposure, three dogs in each 
group were given ten lung lavages and 18 intravenous injections of 
calcium trisodium diethylenetriaminepentaacetate (DTPA). All dogs 
were sacrificed 64 days after inhalation exposure. The tissues were 
radioanalyzed for plutonium and americium. Fluorimetric analyses 
for uranium in the tissues are in progress. The urine, feces and lavage 
fluid are also being analyzed for plutonium, americium and uranium. 
The distribution of plutonium and americium expressed as percent- 
ages of the sacrifice body burden was similar in the tissues of the 
treated and unteated dogs. The lungs contained most of the radionu- 
clides with a small amount in the liver, skeleton and tracheobron- 
chial lymph nodes. The percentage of the sacrifice body burden of 
americium and plutonium that was present in the lung was less in the 
treated dogs and was higher in the TBLN’s and skeleton than in the 
untreated dogs. The ratio of Pu/Am was higher in the lungs than in 
the original material obtained from the industrial sites suggesting a 
shorter retention time for americium than plutonium to 64 days in 
the dog. 


1906 (LF—60(12-78), pp 310-314) Retention and distribution of 
inhaled selenious acid aerosols by Beagle dogs. II. Weissman, S.H.; 
Cuddihy, R.G. Dec 1978. 

In Inhalation Toxicology Research Institute. Annual report, 
1977-1978. 

Beagle dogs were exposed to selenious acid aerosols by 
inhalation. The aerosol was labeled with “Se and had an activity 
median aerodynamic diameter of about 0.5 um and a geometric 
standard deviation of 2.4. Absorption of selenium from the lungs was 
rapid and nearly all selenium passing through the gastrointestinal 
tract and upper respiratory tract was also absorbed. At early times 
after exposure, a large amount of *Se activity was found in the 
liver, kidney, pelt and blood. Long-term retention of selenium had a 
half-time of 30 days and was mostly in the liver and pelt. A 
considerable amount of Se activity remained in the blood and was 
generally distributed throughout the body. Early after exposure 
excretion was primarily in the urine, but later excretion was mostly 
in the feces. 


1907 (LF—60(12-78), pp 315-318) Distribution and retention of 
inhaled selenium compounds in the rat. Burkstaller, M.A.; Cuddihy, 
R.G. Dec 1978. 

In Inhalation Toxicology Research Institute. Annual report, 
1977-1978. 

Selenium containing compounds released into the atmosphere 
during coal combustion are principally of the elemental form or the 
dioxide. These compounds differ greatly in their chemical proper- 
ties. Fischer-344 rats were exposed via inhalation to both the dioxide 
and the red elemental form of seleniuin. Subsequently, measurements 
were inade of internal absorption, organ distribution and retention, 
and modes of excretion. A radiotracer, Se, was incorporated into 
the aerosol to facilitate these measurements. Retention of both 
aerosols in the total body showed long term components with half 
lives of 43 and 15 days accounting for 25 to 35% of the initially 
deposited selenium. Excretion occurred principally by way of urine. 
For both aerosols, selenium absorbed into the systemic circulation 
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was mainly found in the liver, kidney, blood, gastrointestinal tract 
and bone 


1908 (LF—60(12-78), pp 305-309) Inhalation and clearance of 
neutron-activated fly ash in the rat. Griffis, L.C. Dec 1978. 

In Inhalation Toxicology Research Institute. Annual report, 
1977-1978. 

Fly ash from a fluidized-bed coal combustor was neutron- 
activated and administered to Fischer-344 rats via a single nose-only 
inhalation exposure. The activated fly ash contained **Sc and small- 
er amounts of other gamma-emitters. Whole-body clearance of the 
fly ash over 127 days was described by a three-component exponen- 
tial equation with the long-term component having a biological half- 
life of 78 days. High resolution gamma spectra of the lungs were 
obtained using a Ge(Li) detector and the relative activity of several 
fly ash constituents was analyzed. The activity of **Eu, *Cs, **Mn 
and Co significantly decreased with time relative to ““Sc and °°Fe 
indicating that some elements may be preferentially dissolved from 
the fly ash particles in vivo. These results suggest that “Sc and *°Fe 
should serve as good radioactive labels to study deposition and 
clearance of fly ash from this type of coal combustor. 


1909 (LF—60(12-78), pp 108-112) Toxicity of ®Sr inhaled in a 
relatively insoluble form by Beagle dogs. IX. Snipes, M.B.; Hahn, 
F.F.; Muggenburg, B.A.; Mauderly, J.L.; McClellan, R.O.; Pickrell, 
J.A. Dec 1978. 

In Inhalation Toxicology Research Institute. Annual report, 
1977-1978. 

Studies on the biological effects of ® Sr inhaled in a relatively 
insoluble form by Beagle dogs are being conducted to define the 
biological consequences of inhaling this radionuclide in a form 
which has a long retention time in the lung. One hundred and six 
dogs were exposed to a polydisperse aerosol (AMAD 1.4 to 2.8 ym 
and o/sub g/ 1.4 to 2.7) of fused aluminosilicate particles labeled 
with Sr. Initial lung burdens ranged from 0.21 to 94 wCi ®Sr per 
kilogram of body weight (wCi/kg). Eighteen control dogs were 
exposed to an aerosol of stable strontium in fused aluminosilicate 
particles. To date, 34 dogs having initial lung burdens of 8.9 to 94 
pCi *Sr/kg and cumulative doses to lung of 33,000 to 96,000 rads 
have died from radiation pneumonitis and/or pulmonary fibrosis 
between 159 and 2596 days after e xposure. Twenty-nine dogs with 
initial lung burdens of 3.7 to 36 wCi ®Sr/kg and cumulative doses to 
lung of 13,000 to 68,000 rads have died from hemangiosarcomas in 
the lung, heart or mediastinum between 644 and 2565 days after 
exposure. In addition, one dog developed a bronchioloalveolar carci- 
noma, another developed epidermoid carcinoma of the lung, another 
died of pneumonia while recovering from anesthesia, one dog died at 
1821 days after exposure with an hemangiosarcoma of the spleen and 
two dogs developed squamous cell carcinomas in the nasal cavity. 
During the past year one dog was euthanized 2753 days after 
exposure (34,000 rads lung dose) as a result of an hemangiosarcoma 
which developed in a rib and spread widely. Another dog died 2830 
days after exposure (35,000 rads lung dose) with a squamous cell 
carcinoma in the lung. An additional dog was euthanized 2636 days 
after exposure (12,000 rads lung dose) with widespread hemangiosar- 
coma of unknown origin. The remaining 36 exposed dogs and 18 
controls are surviving at 1387 to 3168 days after exposure. 


NUCLIDE KINETICS AND TOXICOLOGY 


MAN 
REFER ALSO TO CITATION(S) 1774, 1792 


1910 (ORNL/TM—6988) Report of the task group on dose 
calculations at the meeting of ICRP Committee 2 April 23-26, 1979, 
Harwell, England. Ford, M.R. (Oak Ridge National Lab., TN 
(USA)). Oct 1979. Contract W-7405-ENG-26. 14p. Dep. NTIS, PC 
A02/MF 01. 

The task group is responsible for calculating the dosimetric 
data for the forthcoming report of the International Commission on 
Radiological Protection (ICRP) Committee 2 entitled, Limits for 
Intakes of Radionuclides by Workers (revision of ICRP Publication 
2). Since the last meeting of the Committee (May 1978), the task 
group has completed the computation of Annual Limit on Intake 
(ALI) and Derived Air Concentration (DAC) values for the 21 
elements (187 radionuclides) planned for inclusion in the first volume 
of the report. Supplemental data tables of energy values, accumulat- 
ed activities, and committed dose equivalent values have been com- 
pleted also. These supportive data will be issued as a supplement to 
the Committee report. Plans have been formulated for proceeding 
with the calculation of dosimetric data for the next report in the 
sequence. 


1911 (UCID-—-18173) Radiological safety evaluation report for 
NUWAX-79 exercise. King, W.C. (California Univ., Livermore 
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(USA). Lawrence Livermore Lab.). Mar 1979. Contract W-7405- 
ENG-48. 34p. Dep. NTIS, PC A03/MF AOI. 

An analysis of the radiolo ae safety of the NUWAX-79 
exercise to be conducted on the Nevada Test Site in April 1979 is 
given. An evaluation of the radiological safety to the participants is 
made using depleted uranium (D-38) in mock weapons parts, and 
723Ra and its daughters as a radioactive contaminant of equipment 
and terrain. The radiological impaci to offsite persons is also dis- 
cussed, particularly for people living at Lathrop Wells, Nevada, 
which is located 7 miles south of the site proposed for the exercise. It 
is the conclusion of this evaluation that the potential radiological risk 
of this exercise is very low, and that no individual should receive 
exposure to radioactivity greater than one-tenth of the level permit- 
ted under current federal radiation exposure guidelines. 


ANIMALS 


REFER ALSO TO CITATION(S) 1774, 1800, 1877, 1878, 1879, 
1880, 1881, 1882, 1883, 1884, 1885, 1886, 1887, 1888, 1893, 1894, 
1895, 1896, 1897, 1898, 1899, 1900, 1901, 1902, 1903, 1904, 1905, 
1906, 1907, 1908, 1909 


1912 (LF—60(12-78), pp 43-47) Biomathematical models for 
241A4m inhaled as **‘AmO. by the Beagle dog. Mewhinney, J.A.; 
Griffith, W.C.; Muggenburg, B.A. Dec 1978. 

In Inhalation Toxicology Research Institute. Annual report, 
1977-1978. 

A long-term study of the behavior of ***Am after inhalation 
of ***AmO, by Beagle dogs is currently in progress. This study 
involves a single inhalation exposure to one of four different aero- 
sols. Three were monodisperse (0.75, 1.5 and 3.0 wm) and one was a 
polydisperse aerosol (1.8 zm activity median aerodynamic diameter). 
Tissue and excreta data are currently available through two years 
after exposure for all four studies. To obtain a better understanding 
of the interrelationships among these four studies in regard to 
clearance from the lung by dissolution or mechanical processes and 
the corresponding uptake by other tissues, three different mathemat- 
ical models of lung retention have been examined in conjunction 
with one model for systemically absorbed **'Am. Each model has 
some advantages and disadvantages as discussed in the text. 


1913 (LF—60(12-78), pp 80-83) Toxicity of injected '**CsCi in 

dogs. XI. Hanika-Rebar, C.; Rebar, A.H.; Boecker, B.B.; 
Jones, R.K.; McClellan, R.O.; Pickrell, J.A.; Redman, H.C. Dec 
1978. 

In Inhalation Toxicology Research Institute. Annual report, 
1977-1978. 

Studies of the metabolism, dosimetry and effects of intrave- 
nously administered '*’CsCl in the Beagle dog are being conducted 
to aid in assessing the biologic consequences of exposure to '*’Cs 
that might occur in the event of certain nuclear accidents. Effects of 
the chronic, relatively uniform whole-body exposure produced by 
187Cs are being compared with other diverse radiation dose patterns 
resulting from inhalation of radioactive aerosols. Sixty-six dogs were 
entered into the study: six with a mean initial '*7Cs body burden of 
3780 Ci/kg and five groups of 12 dogs each with mean initial *7Cs 
body burdens of 2820, 1940, 1420, 970 and 0 wCi/kg. Twenty-two of 
the dogs injected with '*7CsCl have died: 11 with cumulative whole- 
body doses of 860 to 1400 rads died from 19 to 81 days after 
injection with severe bone marrow damage and resultant pancyto- 
penia; four with cumulative whole-body doses of 690 to 1900 rads 
have died between 2471 and 3386 days post injection with neurofi- 
brosarcoma of the liver, dermal mast cell tumor, giosarcoma 
of the right atrium, and squamous cell carcinoma of the maxillary 
sinus and soft palate; seven with cumulative doses of 840 to 2200 
rads from 693 to 3529 days after injection with shock, aspiration 
pneumonia, severe arthritis, renal amyloidosis, congestive heart fail- 
ure, leiomyoma of bladder and urethra, and brain and spinal cord 
edema. Four control dogs have died: one at 647 days with auto- 
immune hemolytic anemia, one at 2442 days with renal amyloidosis, 
one at 3088 days with disseminated complex mammary adenocarci- 
noma and one at 3265 days with chronic interstitial nephritis. Serial 
observations are continuing on the 32 "CsCl injected dogs and 
eight control dogs. The ‘’CsCl injected dogs now alive have 
cumulative whole-body doses of 550 to 1500 rads from 3508 to 3762 
days after injection. 


1914 (LF—60(12-78), pp 122-124) Radiation responses after 
inhalation of relatively insoluble radioactive materials with low- or 
high-LET emissions. Scott, B.R. Dec 1978. 

In Inhalation Toxicology Research Institute. Annual report, 
1977-1978. 

Early radiation responses are presented for Beagle dogs after 
inhaling radioactive aerosols in relatively insoluble forms. Dose- 
response curves were derived using the hazard-function method (or 
hazard method). It is demonstrated that the likelihood of early death 
(i.e., death from radiation pneumonitis and pulmonary fibrosis) fol- 
lowing inhalation of low line*r-energy-transfer (LET) radicactive 
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aerosols depends on how the radiation dose (i.e., spatial average 
dose) is distributed in time. Results from an analysis of early radi- 
ation responses, following inhalation of low-LET radioactive aero- 
sols, suggest that the dose responsible for affecting 50% of the 
exposed population increases in proportion to the effective half-life 
of the radioac*ive substance in the lung to the one-third power. 
Results from an analysis of early radiation responses, seen after 
inhalation of high-LET radioactive aerosols, suggest that the propor- 
tion of the lung irradiated may be an important variable in determin- 
ing radiation responses following inhalation of high-LET radioactive 
substances. 


MICROORGANISMS 
REFER ALSO TO CITATION(S) 1768 


THERMAL EFFECTS 


MICROORGANISMS 
REFER ALSO TO CITATION(S) 1848 


VERTEBRATES 
REFER ALSO TO CITATION(S) 1780, 1848 


1915 (COO—2502- 16) Continuation of studies on thermoregula- 
tion of fish and turtles in thermally stressed habitats. Annual progress 

report, 1 October 1978-30 Sesmaliee 1979. Spotila, J.R. (State Univ. 
Coll., Buffalo, NY (USA)). Yun 1979. Contract EY-76-S-02-2502. 
33p. Dep. NTIS, PC A03/MF AOl1. 

A time dependent mathematical model accurately predicts 
heart, brain, and gut temperatures of largemouth bass. Body diame- 
ter, insulation thickness, and tissue thermal conductivity are control- 
ling variables in the transfer of heat between a fish and water. Fish 
metabolic rate and water velocity across fish surfaces do not appre- 
ciably affect heat transfer rates. Multichannel temperature transmit- 
ters telemeter body temperatures of free swimming bass in Pond C 
on the Savannah River Plant while the behavior of those fish and 
other bass is recorded by an observer. Field studies of the home 
ranges and movements of turtles in Par Pond on the Savannah River 
Plant are completed. We have recorded the movements of 30 
individuals fitted with radio transmitters. Distinct differences are 
ap arent in the behavior of turtles in areas affected by heated 

uents as compared to those in control areas. Calculations and 
theoretical analysis of the transient energy exchange of turtles are 
continuing. Laboratory experiments using '**Xe indicate that blood 
flow in the muscles and skin of alligators increases 2 to 6 fold during 
movement. Relative variation is similar in magnitude to that seen in 
human muscle. Evaporative water loss from alligators decreases as 
body size increases. The ratios of respiratory to cutaneous water loss 
are 1.80 at 5°C, 1.18 at 25°C and 0.85 at 35°C. Boundary layer 
resistances to evaporative water loss are 6 fold less than predicted by 
calculations of aerodynamic boundary layers. Body size is a primary 
factor in determining the thermoregulatory strategy that is to be 
used by a given animal.Operative environmental temperatures (T/ 
sub e/) are as high as 60°C for a turtle basking on a log in the sun. In 
a rainstorm T/sub e/ drops to 18°C. Experiments to measure T/sub 
e/ for turtles in normal and thermally affected areas are now 
continuing on the Savannah River Plant. (ERB) 


CHEMICALS METABOLISM AND TOXICITY 
REFER ALSO TO CITATION(S) 1738 


1916 (LF—60(12-78), pp 456-460) Heat degradation studies of 
solar heat transfer fluids. Henderson, T.R.; Marshall, T.H.; Clark, 
C.R.; Hanson, R.L.; Harris, C.E.; Hobbs, C.H. Dec 1978. 

In Inhalation Toxicology Research Institute. Annual report, 
1977-1978. 

With increasing emphasis on utilization of solar energy, a 
wide variety of solar collectors are being developed with a number 
of different types of heat transfer fluids being considered for use. 
Chemical characterization studies have been initiated to (1) deter- 
mine the chemical classes of compounds present in commercial 
mixtures and (2) determine whether heat degradation products of 
potential toxicological significance may accumulate under usual op- 
erating conditions. 


CELLS 
REFER ALSO TO CITATION(S) 1815, 1817, 1819, 1828, 1832, 1963 


ERA VOL. 5, NO. 1 


1917 (CONF-790982—1) Storage and retrieval of chemical mu- 

is information. Wassom, J.S. (Oak Ridge National Lab., TN 
(USA)). 1979. Contract W-7405-ENG-26. 19p. Dep. NTIS, PC A02/ 
MF AOI. 

From 9. annual meeting of the European Environmental 
Mutagen Society; Tucepi, Yugoslavia (27 Sep 1979). 

The imminent risks to human health which may result from 
exposure to environmental agents add urgency to the task of provid- 
ing access to the genetic toxicology literature. Through the efforts at 
EMIC during the last ten years, workers in the field of genetic 
toxicology have an excellent means of acquiring needed information. 
In this regard, researchers in this field have an edge over their 
colleagues in other branches of toxicology. This paper has addressed 
the current state of the genetic toxicology literature and has re- 
viewed several of the techniques employed by EMIC to control the 
literature in this area. Procedures for the development of a program 
to make this file more readily available in all countries where there is 
research in genetic toxicology are proposed. 


1918 (LF—-60(12-78), pp 277-284) Mutagenicity of effluents 
associated with the fluidized-bed combustion of coal. Clark, C.R.; 
Hanson, R.L.; Sanchez, A. Dec 1978. 

In Inhalation Toxicology Research Institute. Annual report, 
1977-1978. 

Fly ash collected in the bag filter and in the stack breech of 
an experimental fluidized-bed combustor (FBC) was extracted with 
methylene chloride and evaluated for mutagenicity using the Salmo- 
nella/microsome mutagenicity (Ames) test. Mutagenicity was detect- 
ed in some bag-filtered fly ash extracts but not in size fractioned ash 
samples from the FBC stack. Mutagenicity varied with different 
samples from the same coal type suggesting that operating condi- 
tions may influence mutagenicity of the ash. Gaseous hydrocarbons 
collected in the effluent in the FBC stack were not mutagenic. 
Chemical characterization of the extracts by GC-MS indicated that 
isomers of methylphenanthrene may be partially responsible for the 
mutagenicity observed in some of the extracts. 


1919 (LF—-60(12-78), pp 285-289) Chemical characterization 
and mutagenicity of potential low-Btu gasifier effluents. Royer, R.E.; 
Mitchell, C.E.; Hanson, R.L. Dec 1978. 

In Inhalation Toxicology Research Institute. Annual report, 
1977-1978. 

Samples from the process streams of the Morgantown Energy 
Technology Center's low Btu coal gasifier, and fractions thereof, 
were tested in the Salmonella/mammalian microsome mutagenicity 
(Ames) test. The results indicate that the aza-arenes, which represent 
a small percentage of the organic effluent by weight, might be 
responsible for a considerable portion of its mutagenic activity, but 
further fractionation and testing are necessary. 


1920 (LF—-60(12-78), pp 290-293) In vitro cytotoxicity testing 
of potential effluents from the fluidized-bed combustion and low-Btu 
gasification of coal. Hill, J.O.; Mitchell, C.E. Dec 1978. 

In Inhalation Toxicology Research Institute. Annual report, 
1977-1978. 

The relative cytotoxicity of fly ash from an experimental 
fluidized-bed coal combustor and of coal tars from a low-Btu gasifier 
was determined in rabbit and rat alveolar macrophage cultures. 
Results from testing of fly ash in short term (24 hour) rabbit cell 
cultures suggested that toxicity may be related to particle size and 
amount ingested by the cell. Using longer term (up to 7 days) rat 
macrophage cultures, it was shown that lower molecular weight 
aromatic compounds of coal tars may be more cytotoxic than higher 
molecular weight compounds. The use of these longer term in vitro 
exposures allows the collection of toxicity data in parallel with 
studies of the metabolism of these compounds in vitro. 


1921 (LF—-60(12-78), pp 294-298) Cytotoxicity of vanadium 
pentoxide on pulmonary alveolar macrophages from dog, rabbit and 
rat: effect on viability and effect on lipid metabolism. Sheridan, C.J.; 
Pfleger, R.C.; McClellan, R.O. Dec 1! 

In Inhalation Toxicology Research Institute. Annual report, 
1977-1978. 

Pulmonary alveolar macrophages from dog, rabbit and rat 
were exposed in vitro for 20 hours to vanadium pentoxide. A 50% 
decrease in viability occurred at 33 +- 4 ug V20;/ml, 29 +- 6 pg 
V205/ml and 569 +- 62 wg V20;/ml for dog, rabbit and rat 
macrophages, respectively. A 2.5 hour uptake of *H-palmitate into 
macrophage neutral lipids and phospholipids following a 20 hour in 
vitro exposure to vanadium pentoxide was also evaluated. A signifi- 
cant decrease in the activity present in phospholipid occurred at 
vanadium concentrations that affected viability of macrophages from 
all three species. 


1922 (LF—-60(12-78), pp 299-301) Immunotoxicology of fossil 
fuel effluents: complement activation. Hill, J.O. Dec 1978. 

In Inhalation Toxicology Research Institute. Annual report, 
1977-1978. 
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A hemolytic complement assay was en and used to 
screen fly ash from conventional and experimental fluidized-bed coal 
combustion processes for potential biological activity. Fluidized-bed 
combustion ash was found to induce complement activation; ash 
obtained from two conventional combustion plants did not. The 
ability to activate complement correlates with hydrocarbon content 
but not specific surface area of the ash. 


1923 (LF—60(12-78), pp 392-396) Induction of aryl hydrocar- 
bon hydroxylase activity in lung cells and tissues of Syrian hamsters. 
Mitchell, C.E.; Pfleger, R.C.; Hobbs, C.H. Dec 1978. 

In Inhalation Toxicology Research Institute. Annual report, 
1977-1978. 

Aryl hydrocarbon hydroxylase (AHH) activity was measured 
in vitro in normal Syrian hamster pulmonary alveolar macrophages 
(PAM) following addition of benzanthracene (BA) or 
benzo(a)pyrene (BaP) to the culture media. Aryl hydrocarbon hy- 
droxylase was also measured in PAM, an enriched pulmonary Type 
II cell population, trachea, liver, kidney and lung tissue of Syrian 
hamsters Doilowing one or five daily instillations of BaP (10 mg/kg). 
No significant induction of AHH activity was found in cultured 
PAM in the presence of BA or BaP or in PAM from hamsers after 
one instillation of BaP. However, significant induction of AHH 
activity was found in PAM and in enriched Type II cell populations 
of hamsters following five daily instillations of BaP. Aryl hydrocar- 
bon hydroxylase activities were also significantly elevated in lung 
and kidney, but not liver or trachea, in the hamsters after five daily 
instillations of BaP. 


1924 (LF—60(12-78), pp 419-424) Pulmonary alveolar Type II 
cells and macrophage damage following a NO, inhalation exposure. 
Pfleger, R.C.; Rebar, A.H. Dec 1978. 

In Inhalation Toxicology Research Institute. Annual report, 
1977-1978. 

Metabolism studies of isolated pulmonary alveolar epithelial 
Type II cells and macrophages served as indices of biological 
damage in Syrian hamsters exposed by inhalation to 5 ppM NO» for 
8 hours. There was an increase in synthesis of total lipids in both cell 
types in response to the NO» exposure. The major lipids showing 
increased synthesis were lecithins, mono- and diglycerides. Trigly- 
cerides showed relatively little change. This indicated a shunting of 
acylation processes from triglyceride to lecithins synthesis, an adap- 
tation consistent with increased membrane synthesis. These alter- 
ations in lipid synthetic pathways provide a sensitive indication of 
minimal cytotoxicity. 


1925 Comparative mutagenesis of quinolines. Epler, J.L.; 
Winton, W.; Ho, T.; Larimer, F.W.; Rao, T.K.; Hardigree, A.A. 
(Oak Ridge National Lab., TN). Mutat. Res.; 39: 285- 296(1977). 

Quinoline, 8- hydroxyquinoline, 8-nitroquinoline, and 8-amino- 
quinoline are mutagenic in Salmonella when assayed by histidine 
reversion. Metabolic activation is required for the maximal effect. 
Frameshift mutagenesis appears to be the mechanism with 8-nitro- 
and 8-aminoquinoline. Quinoline and 8-hydroxyquinoline affect only 
the sensitive TA 100 (missense, R factor) strain while 8-amino- and 8- 
hydroxyquinolines induce chromatid aberrations in human leuko- 
cytes. At the concentrations tested, 8-nitroquinoline has no effect. In 
yeast, 8-aminoquinoline is not effective when assayed by forward 
mutation, gene conversion, or mitotic recombination; fluctuation 
tests show a weak effect. In Drosophila, 8-aminoquinoline is not an 
effective mutagen when assayed for sex-linked recessive lethals by 
an adult feeding method. 


1926 Effect of excision repair on azide-induced mutagenesis. 
Kleinhofs, A.; Smith, J.A. (Washington State Univ., Pullman). Con- 
tract E(45-1)-2221. Mutat. Res.; 41: 233-240(1976). 

Azide mutagenesis was investigated in Salmonella typhimur- 
ium and Escherichia coli. Azide was highly effective in inducing 
his* revertants in excision-repair deficient (uvrB) derivatives of S. 
typhimurium hisG46 and in inducing high frequencies of 5-fluorour- 
acil resistant mutants in excision-repair deficient (uvrA) derivatives 
of E. coli B/r WP2. In excision-repair plus strains, azide was only a 
marginal or ineffective mutagen, demonstrating that the bacterial 
excision-repair system could repair nearly all azide-induced damage. 
This observation suggests that the initial azide-induced lesion causes 
a major DNA helix distortion recognizable by the excision-repair 
endonucleases. The presence of recombination deficient (recB or 
recC) genes in combination with uvrA increased E. coli sensitivity 
to azide killing, but depressed azide mutagenicity. These results are 
similar to those reported for uv-induced mutagenesis with the E. coli 
strains and suggest that post-replication repair might be the error- 
prone step in the repair process. Azide mutagenesis specificity is, 
however, unique and different from uv, as demonstrated by inability 
of azide to revert the ochre try~ locus in E. coli WP2/sub s/. These 
results show that the initial azide-induced DNA damage is highly 
specific but different from uv-induced DNA damage. Metabolic 
inhibitors, similar in action to azide, did not induce mutations in S. 
typhimurium strain TA1530, a strain highly susceptible to azide 
mutagenesis, thus ruling out the possibility that azide mutagenesis 
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roxide accumulation. A mechanism based on in vivo 
azide to the actual mutagen is proposed. 


was due to 
activation o 


MICROORGANISMS 
REFER ALSO TO CITATION(S) 1870 


1927 Structure toxicity correlations of organic contaminants in 
aqueous coal-conversion effluents. Schultz, T.W.; Kyte, L.M.; 
Dumont, J.N. (Oak Ridge National Lab., TN). Contract W-7405- 
ENG-26. Arch. Environ. Contam. Toxicol.; 7: 457-463(1978). 

Five series of organic contaminants associated with aqueous 
coal-conversion effluents were studied to determine the correlation 
between their known partition coefficients in the octanol-water 
system and their toxicity to the ciliate Tetrahymena pyriformis. In 
all five series, toxicity increased and solubilty decreased with in- 
creased alkyl substitution. Compounds containing the equivalent of 
two or more methyl groups are more toxic than those with one or no 
alkyl substitutions. 


1928 (LF—60(12-78), pp 448-451) Mutagenic survey of heat 
transfer fluids. II. Clark, C.R.; Sanchez, A.; Hobbs, C.H. Dec 1978. 

In Inhalation Toxicology Research Institute. Annual report, 
1977-1978. 

Samples of heat transfer fluids proposed for use in the solar 
heating and cooling of buildings were tested for mutagenic activity 
using the Salmonella/mammalian microsome mutagenicity (Ames) 
test. Representative fluids were also subjected to high temperatures 
to simulate stagnation conditions and the heated samples were evalu- 
ated in the test. None of the fluids demonstrated significant muta- 
genic activity at doses ranging from | to 10,000 yg per plate. 


1929 Analytical and biological analyses of test materials from 
the synthetic fuel technologies. Il. Extended genetic and biochemical 
studies with mutagenic fractions. Rao, T.K.; Young, J.A.; Hardigree, 
A.A.; Winton, W.; Epler, J.L. (Oak Ridge National Lab., TN). 
Mutat. Res.; 54: 185-191(1978). 

An extensive genetic and biochemical analysis of a crude 
synthetic fuel, Synfuel A-3, to examine certain highly mutagenic 
fractions is reported. The results indicate a frameshift mechanism for 
the mutagenicity of this test material which correlates with the 
organic constituents known or suspected to occur in it. The test 
material requires metabolic activation in order to be mutagenic; 
various activating or deactivating mechanisms in the metabolic 
transformation are discussed. 


PLANTS 


1930 (RLO—2221-T2-44) Nature and mechanism of induction 
of mutations. Annual progress report, August 1, 1978-August 1, 1979. 
Nilan, R.A.; Kleinhofs, A.; Konzak, C.F. (Washington State Univ., 
Pullman (USA)). 1 Aug 1979. Contract EY-76-C-06-2221-002. 18p. 
Dep. NTIS, PC A02/MF AOl1. 

The isolation and partial characterization of the mutagenic 
azide metabolite was accomplished. This accomplishment is unique 
in plant mutagenesis studies and has been infrequently accomplished 
in animal or bacterial mutagenesis studies. The metabolite appears to 
be an organic azide. Experiments, using a newly developed uvr” B. 
subtilis strain, confirmed our earlier results that azide is not muta- 
genic in vitro. Similar experiments with the metabolite were also 
negative. Thus it appears that the mechanism of action of azide and 
the metabolite is through DNA replication. Progress towards under- 
standing the nature of the azide-induced mutations continues to be 
made. A preliminary map of the first six waxy locus alleles has been 
constructed. The azide-induced nitrate reductase-deficient mutants 
have been partly characterized. 


VERTEBRATES 


REFER ALSO TO CITATION(S) 1776, 1812, 1828, 1849, 1850, 
1856, 1876, 1929, 1958 


1931 (CONF-790922—3) Resistance of germfree athymic nude 
mice to two-stage skin carcinogenesis. Holland, J.M.; Perkins, E.H. 
(Oak Ridge National Lab., TN (USA)). 1979. Contract W-7405- 
ENG-26. 27p. Dep. NTIS, PC A03/MF A0O1. 

From Workshop on nude mice; Bozeman, MT, USA (6 Sep 
1979). 

Germfree athymic and normal littermate mice were compared 
with respect to their relative sensitivity to single skin application of 
dimethylbenzanthacine followed either by croton oil or TPA applied 
as a co-carcinogen. In separate experiments the acute response of 
both phenotypes to TPA was assessed by histologic examination of 
skin as well as the incorporttion of tritiated thymidine into acid 
insoluble material obtained from the isolated epidermis. Nude mice 
were observed to be less, equal, or more sensitive than normal 
littermate to topical skin carcinogenesis depending upon experimen- 
tal variables. The tendency of solvent to spread rapidly on the skin 
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of nude mice appeared to have the greatest influence on susceptibil- 
ity to papilloma induction. Other factors of potential, although 
unproven importance, include differences in skin structure, possibly 
associated with accelerated activity of hair follicles as well as 
resistance to both the inflammatory and hyperplasiogenic effects of 
TPA. 


1932 (COO—3139-34) Use of cultured rat embryos to evaluate 
the teratogenic activity of serum: cadmium and cyclophosphamide. 
Klein, N.W.; Vogler, M.A.; Chatot, C.L.; Pierro, L.J. (Connecticut 
Univ., Storrs (USA). Dept. of Animal Genetics). 1979. Contract EY- 
76-S-02-3139. 20p. (CONF-7906127—1). Dep. NTIS, PC A02/MF 
AOl. 

From 19. annual meeting of the Teratology Society; Cedar, 
MI, USA (10 Jun 1979). 

Head fold stage rat embryos were cultured for 48 hrs in vitro 
on serum taken at various intervals from rats that had been injected 
ip with either cadmium or cyclophosphamide. Their response was 
compared to that of embryos cultured for the same period on control 
serum to which these substances were added directly. One and 4 hr 
sera from cadmium injected rats (2.13 mg Cd**/kg) were lethal. 
Eight hr serum allowed survival but embryos were exencephalic and 
contained reduced amounts of protein and DNA. The response to 
direct cadmium was characteristically different and was related to 
dosage and the extent to which zero-time embryos had progressed 
through the head fold stage. At 1.6 uM, Cd** -susceptible embryos 
were hemorrhagic but not exencephalic. One hr serum from rats 
given cyclophosphamide (180 mg/kg) was lethal. On 4 hr serum, 
embryos survived but were exencephalic and contained less protein 
and DNA than controls. Embryos were resistant to direct cyclo- 
phosphamide up to 800 yg per ml of medium. At this concentration, 
embryos appeared morphologically normal but contained reduced 
amounts of protein. 


1933 (COO—3139-35) Detection of teratogens in human serum 
using rat embryo culture: cancer and epilepsy treatments. Chatot, C.L. 
(Connecticut Univ., Storrs (USA). Dept. of Animal Genetics). 1979. 
Contract EY-76-S-02-3139. 16p. (CONF-7906127—2). Dep. NTIS, 
PC A02/MF AOl1. 

From 19. annual meeting of the Teratology Society; Cedar, 
MI, USA (10 Jun 1979). 

Growth (protein and DNA contents) of headfold stage rat 
embryos cultured for 48 hrs on human serum was enhanced by 
glucose supplementation. Embryo growth varied with the source of 
the serum. Sera from 3 of the 19 control subjects produced abnormal 
embryos. Sera from 5 subjects undergoing cancer chemotherapy and 
6 subjects receiving anticonvulsants were either lethal or teratogenic 
to cultured rat embryos. 


1934 (COO—4800-6) Suppression of stem cells and immune 
response and enhancement of viral leukemogenesis by chemical car- 
cinogens. Okunewick, J.P.; Raikow, R.B.; Meredith, R.F.; Brozo- 
vich, B.J.; Seeman, P.R.; Magliere, K.C. (Allegheny-Singer Re- 
search Corp., Pittsburgh, PA (USA). Div. of Radiation Oncology). 
1979. Contract EP-78-S-02-4800. 35p. (CONF-790869—3). Dep. 
NTIS, PC A03/MF AOl1. 

From 8. annual conference of the International Society for 
Experimental Hematology; Rotterdam, Netherlands (21 Aug 1979). 

The effect of chemical carcinogens on leukemia induction by 
oncornavirus has been evaluated in mice. Both methyl methanesul- 
fonate (MMS) and benzo(a)pyrene (BP) were found to potentiate 
Friend viral leukemogenesis. Demonstration of this potentiation was 
critically dependent upon the time interval between administration 
of the chemical and the virus, and was observed only if the chemical 
was given before the virus. These chemical carcinogens were also 
found to alter humoral immune function as indicated by plaque 
forming cell (PFC) response to sheep red blood cell antigen. Howev- 
er, the time pattern for the effect on PFC response did not correlate 
with that for leukemia potentiation. Moreover, MMS and BP had 
opposite effects on this parameter. Where MMS suppressed PFC 
response, BP enhanced it. Hence it is questionable whether alteration 
in antibody-producing cell function is involved in the observed 
leukemia potentiation. Exposure to these chemical carcinogens also 
resulted in a reduction on colony-forming-ability of the spleen 
colony forming units (CFU-S), which was completely reversible by 
a short in vitro incubation. This was accompanied by an increase in 
DNA synthetic activity. There was a reasonable temporal correla- 
tion between the potentiating effect of the chemicals on leukemogen- 
esis and the effect of the chemicals on CFU-S activity. It is suggest- 
ed that the leukemogenic potentiating effect of the chemical carcino- 
gens may be related to damage and repair of DNA in the virus target 
cells, or a stimulation of cell division among the target cells to 
replace others killed by the chemical, or a combination of both 
processes. 


1935 (LF—60(12-78), pp 319-322) Deposition of sulfuric acid 
aerosols in rats as affected by ambient relative humidity, aerosol 
droplet size and concentration of the aerosol. Dahl, A.R. Dec 1978. 
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In Inhalation Toxicology Research Institute. Annual report, 
1977-1978. 

The deposition efficiency of hygroscopic particles has not 
been studied sufficiently and present theory cannot deal with the 
complexities of respiratory tract temperature and humidity changes 
well enough to predict this important parameter. Consequently, we 
have made measurements of the total deposition of sulfuric acid mist 
in rats and guinea pigs with various external relative humidities and 
droplet diameters. No difference in deposition efficiency for 0.4 um 
droplets for 20% and 80% relative humidity could be detected. A 
very large difference between the deposition efficiency of aerosols 
with droplets of 0.4 and 0.9 zm diameters was seen in the guinea pig, 
but not in the rat. 


1936 (LF—60(12-78), pp 328-331) Deposition and clearance of 
sulfuric acid from the respiratory tract of Beagle dogs. Dahl, A.R.; 
Muggenburg, B.A.; Felicetti, S.A. Dec 1978. 

In Inhalation Toxicology Research Institute. Annual report, 
1977-1978. 

To measure the clearance rates of H2SO,, *°S-labeled H2SO; 
was instilled into several regions of the Beagle dog respiratory tract 
and frequent blood samples were drawn. Differences in clearance 
into the blood between H2SO, instilled above and below the carina 
were observed. Exposure of a dog to 0.4 um MMAD droplets of 
35§-labelled H2SO, mist showed blood clearance similar to that for 
nasal instillation. From this observation, it appeared that the nose of 
the Beagle dog effectively filtered 0.4 1m MMAD sulfuric acid mist. 


1937 (LF—60(12-78), pp 332-336) Distribution and retention of 
14C-benzo(a)pyrene in rats following inhalation. Mitchell, C.E.; Tu, 
K.W. Dec 1978. 

In Inhalation Toxicology Research Institute. Annual report, 
1977-1978. 

Fischer-344 rats were exposed to 'C-benzo(a)pyrene (BaP) 
aerosols (300 to 500 wg/l; AMAD, 0.50 to 0.86 wm) for one hour. 
Significant quantities of BaP were found in the turbinates, trachea, 
lung, kidney, liver and gastrointestinal tract. The clearance from the 
respiratory tract was rapid; the concentration in the turbinates, 
trachea and lungs at one day post-exposure was 8, 4 and 1% of day 
zero values, respectively. The concentration of BaP in the liver at 
one day post-exposure was 4% of day zero value. The G.I. tract 
contained the highest concentration of BaP at one through seven 
days after exposure. The concentrations of BaP in the tissues, urine 
and feces following inhalation of BaP aerosols and administration via 
gavage and pelt indicate that BaP is rapidly cleared from the 


respiratory tract by mucociliary action and translocated from the 
respiratory tract to the liver and kidney and eliminated through the 
feces and urine. 


1938 (LF—60(12-78), pp 339-345) Use of pulmonary lavage 
fluid as an indicator of lung damage: effect of species, age and method 
of lavage on baseline values. Henderson, R.F.; Rebar, A.H.; Pickrell, 
J.A.; Brownstein, D.G.; Muhle, H. Dec 1978. 

In Inhalation Toxicology Research Institute. Annual report, 
1977-1978. 

Our laboratory has shown the efficacy of screening for acute 
lung injury by analysis of pulmonary lavage fluid in Syrian hamsters. 
To investigate what parameters might greatly affect control values 
and to determine if other laboratory animals could be used in a 
pulmonary toxicity screening program by these methods, we have 
examined the pulmonary lavage fluid and lung histopathology in 
young adults of four species (Syrian hamster, rat, guinea pig and 
rabbit) and in older rats and hamsters. Values measured included 
lactate and glucose-6P-dehydrogenases, phosphatases, proteases, 
anti-proteases, glutathione oxidase and reductase, 8-glucuronidase, 
soluble collagen, soluble protein, sialic acid and cell counts. Fluid 
and tissue from lungs lavaged both in vivo in live animals and after 
excision were examined. Baseline biochemical indicators of potential 
damage were lower in the fluid from excised lungs. The hamster and 
rabbit showed the least difference between the two methods of 
lavage. If lavage is done in the excised lung, all the species examined 
are suitable for this method of screening for lung injury. 


1939 (LF—60(12-78), pp 346-351) Early damage indicators in 
the lung: responses of the lungs to inhaled CrCl,. Henderson, R.F.; 
Rebar, A.H.; Pickrell, J.A.; Newton, G.J. Dec 1978. 

In Inhalation Toxicology Research Institute. Annual report, 
1977-1978. 

Syrian hamsters were exposed by inhalation to an aerosol of 
CrCl; with a count median diameter of approximately 1.2 wm (o/ 
sub g/ = 1.5) to achieve an initial lung burden of either 0.7 wg or 20 
pg of CrCls. Animals were sacrificed at two hours, 1, 7 and 22 days 
after the exposure. The response of the lung to the metal salt was 
measured by biochemical and cytological analysis of endobronchial 
lavage fluid. A comparison made of the response of the lung ob- 
served in the lavage fluid and the morphological response observed 
by histopathological examination of the lung tissue showed good 
correlation. The response of the lung to these levels of CrCl; was 
minimal by either means of evaluating lung damage. These findings 
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were in agreement with results from a preliminary screening system 
which indicated that CrCl; had a low toxicity in the lungs of Syrian 
hamsters. Analysis of pulmonary lava 4 fluid from exposed animals 
appears to be a valid screening system for lung injury. 


1940 (LF—60(12-78), pp 352-355) Early indicators of lung 
from inhaled sulfuric acid mist. Henderson, R.F.; Wolff, 
R.K.; Rebar, A.H.; Denicola, D.B.; Beethe, R.L. Dec 1978. 

In Inhalation Toxicology Research Institute. Annual report, 
1977-1978. 

Fischer-344 rats were exposed to 1x, 10x and 100x the indus- 
trial threshold limit value of H2SO, (1 mg/m*). Biochemical changes 
observed in the lung lavage fluid and lung tissue were limited to 
some increases in sialic acid and protein in the lavage fluid and an 
increase in B-glucuronidase of lung tissue. No cytological response 
was observed in the lavage fluid. Other responses included the 
appearance of fibrin degradation products in the serum of some 
exposed animals and a speeding of the tracheal mucous clearance 


rate. The site of injury from the H2SO, exposure will be determined 
by histopathologic studies, which are incomplete at this time. 


1941 (LF—60(12-78), pp 360-363) Airway response of the Hart- 
ley guinea pig to sulfuric acid aerosol. Silbaugh, S.A.; Brownstein, 
D.G.; Wolff, R.K.; Mauderly, J.L. Dec 1978 

In Inhalation Toxicology Research Institute. Annual report, 
1977-1978. 

During previous studies in which Hartley guinea pigs were 
exposed to sulfuric acid aerosols, animals either developed markedly 
labored breathing or were unaffected. Since we had little physiolog- 
ic information regarding the dyspneic response, we measured pul- 
monary function changes in 17 guinea pigs exposed to sulfuric acid 
concentrations high enough to produce the response in several 
animals. Tidal volume, respiratory frequency, minute volume, inspi- 
ratory and expiratory flow, transpulmonary pressures, dynamic com- 
pliance (C/sub DYN/) and total pulmonary resistance (R/sub L/) 
were measured before, during and after 1 hour exposures. Nine 
animals were exposed to a sulfuric acid concentration of 24 mg/m‘, 
while eight were exposed to 48 mg/m® Particle size ranged from 0. 9 
to 1.3 um mass median aerodynamic diameter. Marked decreases in 
C/sub DYN/ and increases in R/sub L/ occurred in three of the 
animals in the 24 mg/m* group and in four of the animals in the 48 
mg/m* group. Four of these seven animals died during exposure. In 
the other animals, pulmonary function values during exposure were 
similar to baseline. The results suggest that an all or none airway 
response is a major component of the Hartley guinea pig's reaction 
to sulfuric acid aerosols. 


1942 (LF—60(12-78), pp 364-367) Toxicity of 0.4 and 0.8 um 
sulfuric acid aerosols in the guinea pig. Silbaugh, S.A.; Wolff, R.K.; 
Brownstein, D.G.; Loretto, R.; Mauderly, J.L. Dec 1978. 

In Inhalation Toxicology Research Institute. Annual report, 
1977-1978. 

In order to characterize the guinea pig's response to inhaled 
sulfuric acid, groups of 2 to 3 month old Hartley guinea pigs were 
exposed for 8 hours to varying concentrations of either 0.4 ym or 0.8 
sum mass median aerodynamic diameter aerosols. Relative humidity 
during exposures was maintained at 70 to 80%. Based on probit 
analysis, the LCso for deaths to 21 days after exposure was estimated 
at 30 mg/m? for the 0.8 um aerosol. For the 0.4 wm aerosol, the 
LCso was above 109 mg/m*, the highest concentration obtainable at 
that particle size. At both particle sizes, the animals tended to either 
develop severe dyspnea and die minutes (0.4 um aerosol) or hours 
(0.8 zm aerosol) thereafter, or they appeared nearly unaffected. The 
lesions present in animals that died as a result of 0.4 4m exposures 
were considerably different from those of animals that died as a 
result of 0.8 ym exposures. No gross or histologically detectable 
lesions were observed in animals that appeared unaffected during 
exposure. Differences in total and/or regional respiratory tract depo- 
sition may account for the differing animal responses to the two 
aerosols. 


1943 (LF—60(12-78), pp 372-377) Sulfuric acid mist and 
mucous clearance in Beagle dogs. Wolff, R.K.; Muggenburg, B.A.; 
Silbaugh, S.A. Dec 1978. 

In Inhalation Toxicology Research Institute. Annual report, 
1977-1978. 

Eight Beagle dogs were exposed for one hour to concentra- 
tions of 1.0 and 0.5 mg/m® sulfuric acid mist. Particle size was 0.9 
fm mass median aerodynamic diameter with a geometric standard 
deviation of about i.4. Temperature was 23°F and relative humidity 
was 80%. Tracheal mucous velocities were measured one week 
prior to exposure and one-half hour, one day and one week after 
exposure. The method used was to anesthetize dogs with halothane, 
insert a fiber-optic bronchoscope into the trachea, turn off the 
anesthetic and then deposit a 10 yl droplet containing approximately 
50 Ci of /sup 99m/Tc macroaggregated albumin as the dog started 
to regain consciousness. The initial deposition was at the bifurcation 
of the trachea into the main stem bronchi. Subsequently gamma 
camera scintiphotos were taken every minute for 25 minutes in the 
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awake dogs to measure velocities of the labeled material moving up 
the trachea. For the 1.0 mg/m* exposures, tracheal mucous veloci- 
ties were significantly depressed after one-half hour (26% mean 
reduction, P < 0.05), one day (40%, P < 0.01) and even after one 
week (29%, P < 0.05). For the 0.5 mg/m* exposure velocities were 
increased (30%) one-half hour after exposure and also after one day 
(8%) on average but not significantly. However, there was a signifi- 
cant — in clearance (34% mean reduction, P < 0.05) one 
week after exposure. 


1944 (LF—60(12-78), pp 378-381) Evolution and repair of lung 
lesions in guinea pigs exposed acutely to sulfuric acid aerosol. Brown- 
stein, D.G.; Silbaugh, S.A.; Christianson, G.L. Dec 1978. 

In Inhalation Toxicology Research Institute. Annual report, 
1977-1978. 

Twenty-eight guinea pigs were serially sacrificed at 0, 24, 48 
and 72 hours and 6, 9, 13, 17 and 20 days after developing dyspnea 
during 4 or 8 hour exposures to sulfuric acid aerosol. Animals dying 
during exposure or sacrificed immediately post-exposure had diffuse- 
ly hyperinflated lungs with well circumscribed hilar consolidation. 
Degenerative changes were confined to consolidated regions and 
consisted of developing atelectasis, hemorrhage and edema as well as 
striking epithelial desquamation of terminal airways. Twenty-four 
hours post-exposure atelectasis was complete. Denuded airways 
were occluded with fibrin. Macrophages and heterophils were infil- 
trating alveolar spaces, alveolar septae and airway adventitia. Forty- 
eight hours post-exposure fibrin deposits were lysing and denuded 
airways were beginning to regenerate. Six days post-exposure atelec- 
tatic regions were re-expanding and denuded airways were uniform- 
ly lined by hypertrophied epithelium. There was a gradual return to 
a normal histologic appearance from 6 to 20 days post exposure. 


1945 (LF—60(12-78), pp 397-401) Effects of acute exposure to 
benzo(a)pyrene on lung immunity in the rat. Schnizlein, C.T.; Bice, 
D.E. Dec 1978. 

In Inhalation Toxicology Research Institute. Annual report, 
1977-1978. 

Benzo(a)pyrene (BaP) has been shown to suppress systemic 
immunity when it is instilled into the lung. However, the effects of 
pulmonary exposure to BaP on immunity in the lung have not been 
evaluated. This study describes the effect of an acute lung exposure 
to BaP on immunologic responses in the lung-associated lymph 
nodes (LALN), cervical lymph nodes (CLN) and spleen after depo- 
sition of antigen in the lung. Lung immunization was achieved by 
intratracheal instillation of 1 x 10° sheep red blood cells (SRBC) 
either before, at the time of, or after a single intratracheal instillation 
of 1 mg BaP. Immunized control rats were exposed only to the 
vehicle in which BaP was administered. The number of anti-SRBC 
antibody-forming cells (AFC) in the LALN, CLWN and spleen of 
control and exposed animals was evaluated seven days after immuni- 
zation. The results of our studies indicated that the deposition of BaP 
in the lungs either increased or suppressed the immune responses in 
the LALN, depending on when the exposed animals were immu- 
nized. Changes in either antigen handling or regulatory populations 
of immune cells by BaP metabolites in the lung or the LALN may be 
responsible for the immune alteration observed. 


1946 (LF—60(12-78), pp 425-427) Effects of acute exposure to 
NO, on mycoplasma pulmonis infection in mice. Brownstein, D.G.; 
Runkle, B.K.; Beethe, R.L. Dec 1978. 

In Inhalation Toxicology Research Institute. Annual report, 
1977-1978. 

Mycoplasma pulmonis is a respiratory pathogen of mice 
which induces a diphasic mortality characterized by an acute alveo- 
lar phase and a chronic airway phase. The acute phase relates to the 
ability of this pathogen to resist phagocytosis by pulmonary alveolar 
macrophages. The chronic phase relates to colonization of host 
ciliated airways. M. pulmonis may therefore be utilized to examine 
the effects of toxicants on regional lung susceptibility to infection. 
Seventy-one CD-1 mice were inoculated intranasally with M. pul- 
monis after a 48 hour exposure to 15 ppM NOd. In addition, 53 mice 
received M. pulmonis only. A total 19 day mortality of 32.1% 
occurred among mice infected with M. pulmonis only, while 66.2% 
of the NO»-exposed infected mice died. Enhanced acute phase 
mortality accounted for this difference. This indicates that NO. may 
inhibit the mycoplasma cidal capacity of pulmonary alveolar macro- 
phages. The median death during the chronic phase was later for 
NO: exposed mice which may relate to acute destruction of myco- 
plasma receptor sites. 


1947 (LF—60(12-78), pp 428-432) Exposure to NO» as a model 
for producing emphysema: early results. Pickrell, J.A.; Rebar, A.H.; 
Damon, E.G.; Beethe, R.L.; Pfleger, R.C.; Hobbs, C.H. Dec 1978. 

In Inhalation Toxicology Research Institute. Annual report, 
1977-1978. 

Groups of Fischer-344 rats were exposed to 20, 25, 30 or 35 
ppM NO, for 48 hours in a preliminary experiment to determine 
pulmonary injury. All levels produced histologic evidence of termi- 
nal bronchiolitis; severity of response was dose related. In a subse- 
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quent serial sacrifice study, pulmonary edema was suggested by the 
increase of protein and trypsin inhibitory capacity (TIC) in airways 
by 2 days after beginning exposure to 20 or 30 ppM NOz. Increase of 
airway lactate dehydrogenase (LDH) suggesting cell injury and 
alkaline phosphatase and parenchymal acid protease indicating re- 
lease of membrane fragments implied severe cellular damage. In- 
creased parenchymal alkaline phosphatase and neutral protease after 
2 days suggested a cellular influx or cell proliferation and repair. 
Continued exposure to 20 ppM NOs» to 2 weeks increased the 
severity of some changes, suggesting that greater injury had been 
sustained. Increased distensibility of lungs fixed in formalin at a 24 
cm H2O pressure indicated that morphologic alterations had been 
produced. The increased airway collagenous peptides suggested 
release and breakdown of underlying connective tissue. However, 
some biochemical adaptation had occurred by 2 weeks. At 2 to 6 
months after beginning exposure most biochemical parameters re- 
turned to normal suggesting considerable adaptation and recovery. 
However, lungs retained the increased distensibility. The mean linear 
intercepts of alveolar walls increased slightly by two months after 
initial exposure. Persistence of elevated neutral protease throughout 
the study indicated that pulmonary responses continued 4-1/2 
months into the recovery period. 


1948 (LF—60(12-78), pp 441-444) Acute oral toxicity of solar 
heat transfer fluids in rats. Marshall, T.C.; Clark, C.R.; Hobbs, C.H. 
Dec 1978. 

In Inhalation Toxicology Research Institute. Annual report, 
1977-1978. 

Twenty-two solar heat transfer fluids were evaluated for 
acute oral toxicity in female rats. UCON 50, Virco Pet 30, the 
ethylene glycol preparations, and Dowtherm A had median lethal 
doses of 2 to 6 g/kg body weight, classifying these materials as 
moderately to slightly toxic. The other heat transfer fluids tested, 
including hydrocarbon oil products, propylene glycol formulations 
and one silicone oil were practically nontoxic (LD/sub 50’s/ from 20 
to > 24 g/kg). Therefore, the heat transfer fluids studied had a 
relatively low order of acute oral toxicity. 


1949 (LF—60(12-78), pp 445-447) Evaluation of primary skin 
irritation of solar heat transfer fluids. Clark, C.R.; Merickel, B.S.; 
Marshall, T.C.; Hobbs, C.H. Dec 1978. 

In Inhalation Toxicology Research Institute. Annual report, 
1977-1978. 

Twenty-four heat transfer fluids proposed for use in the solar 
heating and cooling of buildings were evaluated for their ability to 
produce primary skin irritation. In addition, ten of the fluids were 
heated in evacuated glass tubes at 232°C for seven days to simulate 
collector stagnation conditions. None of the fluids, as tested, were 
found to be more than mildly irritating. 


1950 (LF—60(12-78), pp 388-391) Metabolism and fate of 
benzo(a)pyrene in rats following pulmonary exposure. Benson, J.M.; 
Royer, R.E.; Pape, E.L. Dec 1978. 

In Inhalation Toxicology Research Institute. Annual report, 
1977-1978. 

Pulmonary metabolism of benzo(a)pyrene in vivo was investi- 
gated. Benzo(a)pyrene-3-yl hydrogen sulfate (3-OH-BaP sulfate) 
was tentatively identified in ethyl acetate extracts of lungs from rats 
administered BaP intratracheally. Conjugates of other BaP phenols 
were also tentatively identified. In studies on the distribution and 
pulmonary fate of intratracheally instilled ‘C-labeled BaP (1 to 2 
mg), it was found that BaP was rapidly cleared from the lung 
without subsequent buildup in liver and kidneys. Levels of extract- 
able and non-extractable (presumably tissue-bound) BaP metabolites 
: oe were low at 1, 6, 24 and 48 hours following administration of 

aP. 


1951 (ORNL/TM—7037) Probability prediction model of 
mouse skin tumors based on chemical components of cigarette smoke 
condensates. Bayne, C.K. (Oak Ridge National Lab., TN (USA)). 
Oct 1979. Contract W-7405-ENG-26. 40p. Dep. NTIS, PC A03/MF 
AOl. 

Smoke condensates generated from a large number of ciga- 
rette blends have been painted on the backs of mice to try to 
produce histopathological verified tumors. Corresponding samples 
of each smoke condensate were also analyzed for the concentrations 
of selected chemical constituents. Relating the biological data to the 
chemical analyses sheds light on the undesirable smoke condensate 
constituents and can be used to design a less hazardous cigarette. 
This relationship is formulated as a mathematical model that predicts 
the probability that a mouse will be tumor free as a function of the 
concentration of the applied smoke condensate and eight of the 
chemical constituents of the smoke condensate. The prediction 
model is based on 196 data points from the four series of experiments 
conducted for the Towards A Less Hazardous Cigarette Program. 
Using a least squares analysis, a 17-term prediction model was found 
that predicted probabilities as well as a full 66-term second-order 
model. The prediction model accounted for 76.6% of the total 
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variation and 70.4% of the observed values are within one standard 
deviation of the predicted values. 


1952 Pathologic changes induced in respiratory tract mucosa by 
polycyclic hydrocarbons of differing carcinogenic activity. Topping, 
D.C.; Pal, B.C.; Martin, D.H.; Nelson, F.R.; Nettesheim, P. (Oak 
Ridge National Lab., TN). Am. J. Pathol.; 93: No. 2, 311-324(Nov 
1978). 

Seven aromatic polycyclic hydrocarbons (PCHs) were inves- 
tigated for their toxic effects on respiratory mucosa: benzo(e)pyrene 
(BeP), pyrene, anthracene, benz(a)anthracene (BaA), 
dibenz(a,c)anthracene (DBacA), benzo(a)pyrene (BaP), and 
dimethylbenz(a)anthracene (DMBA). The compounds were chosen 
because they comprise a spectrum of PCHs ranging from noncarcin- 
ogens, to initiators, to weak and strong carcinogens. All of them 
except DMBA are environmentally relevant chemicals. The chemi- 
cals were tested over an 8-week period. Heterotopic tracheal trans- 
plants were continuously exposed and the histopathologic effects 
induced by the various PCHs were periodically assessed semiquanti- 
tatively. All PCHs exhibited varying degrees of toxicity for respira- 
tory epithelium and submucosa. BeP clearly showed the least toxic- 
ity followed by pyrene and anthracene. BaA and DBacA caused 
marked epithelial and submucosal changes. In addition to epithelial 
hyperplasia, undifferentiated epithelium and squamous metaplasia 
developed. Marked mononuclear infiltration occurred in the sube- 
pithelial connective tissue. With BaP the epithelial and submucosal 
changes were similar but were much stronger. DMBA was the most 
toxic substance, causing epithelial necrosis followed by generalized 
keratinizing squamous metaplasia; the subepithelial changes consisted 
of an early acellular exudate and, later (at 8 weeks), marked conden- 
sation and hyalinization of the lamina propria. The toxic response 
pattern of the tracheal mucosa to carcinogenic agents was character- 
ized by the chronicity of epithelial and connective tissue damage, as 
opposed to the short-lived hyperplastic and inflammatory response 
elicited by the noncarcinogens and weak initiators. 


1953 Dibenz[a,cJanthracene: a potent inhibitor of skin-tumor 
initiation by 7,12-dimethylbenz[a]anthracene. Slaga, T.J. (Oak Ridge 
National Lab., TN); Viaje, A.; Buty, S.G.; Bracken, W.M. Res. 
Commun. Chem. Pathol. Pharmacol.; 19: No. 3, 477-483(Mar 1978). 

The mechanism by which the weak tumor initiator 
dibenz[a,cJanthracene (DB[a,c]A) inhibits the skin-tumor-initiating 
activity of 7,12-dimethylbenz[aJanthracene (DMBA) was investigat- 
ed. DB[a,c]A was found to be a potent inhibitor of DMBA initiation 
when given either 5 min, or 1, 12, or 36 hours before DMBA. 
Pretreatment of mice with unlabeled DB[a,c]A at either 1, 12, or 36 
hours before killing increased the in vitro epidermally mediated 
covalent binding of [7>H]DMBA to DNA more than pretreatment 
with unlabeled DMBA at comparable times. Only when the tumor 
experiments were mimicked did a decrease in DMBA covalent 
binding to DNA in vitro occur. The results suggest that some 
competition at the level of polycyclic hydrocarbon metabolism or at 
the genome level may exist between metabolites of the weak car- 
cinogen and those of the strong carcinogen. 


1954 Carcinogenicity of nickel subsulfide in Fischer rats and 
Syrian hamsters after administration by various routes. Sunderman, 
F.W. Jr.; Maenza, R.M.; Alpass, P.R.; Mitchell, J.M.; Damjanov, L.; 
Goldblatt, P.J. (Univ. of Connecticut, Farmington). pp 57-67 of 
Inorganic and nutritional aspects of cancer. Schrauzer, G.N. (ed.). 
New York, NY; Plenum Publishing Corp. (1978). 

In an endeavor to expand the variety of experimental models 
for study of nickel carcinogenesis, nickel subsulfide (NisS2) was 
administered to rodents by five previously untested routes. In two 
groups of Syrian hamsters, NisS2 induced multiple sarcomas at the 
sites of single im injections (5 or 10 mg of NisS2). In contrast, NisS2 
did not induce any malignant tumors of the cheek pouches, oral 
cavity or gastrointestinal tract, despite muitiple local applications to 
the cheek pouches of several groups of hamsters in total dosages as 
large as 1.1 g of NisS2. In a group of Fischer rats, single intratesticu- 
lar injections of NisS2 (10 mg) induced many testicular sarcomas. In 
contrast, no malignant tumors developed in two groups of rats that 
received single injections into the submaxillary gland (2.5 mg of 
NisS2) or into the liver (5 mg of NisS2 via the portal venous system). 


1955 Methylmercury sexual dimorphism in the mouse. Doherty, 
R.A.; Gates, A.H.; Sewell, C.E.; Freer, C. (Univ. of Rochester, NY). 
Experientia; 34: 871(1978). 

In a period of 5 to 8 days after a single nontoxic dose of 
radioactive methylmercury chloride, adult male mouse kidneys con- 
tain twice as much radioactive mercury per unit wet wt as do 
kidneys of similarly dosed adult females. 


1956 Toxicity of gallium and beryllium to developing carp eggs 
(Cyprinus carpio) utilizing copper as a reference. Hildebrand, S.G.; 
Cushman, R.M. (Oak Ridge National Lab., TN). Toxicol. Lett.; 2: 91- 
95(1978). 

The toxicity of beryllium and gallium to developing carp eggs 
(Cyprinus carpio) was investigated utilizing the toxicity of copper as 
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a reference. Com > tested were CuSO, . 5H20, Be(NOs) . 
3H2O, and Ga2(SO,4)s. Copper and beryllium concentrations up to 
0.08 to 0.09 ppM did not appear to reduce hatching success of carp 
eggs in comparison to control (untreated) eggs. Exposure to gallium 
concentrations of up to 2.4 ppM did not reduce Ratching success. 
None of the eggs hatched (0% hatch) at concentrations above 0.7 

a for copper and above 0.2 ppM for beryllium. Gallium com- 

letely inhibited hatching success at 17 ppM, but it cannot be 
Seteeutined from the data what effect concentrations of gallium 
between 2.4 to 17 ppM have on hatching success. The use of a 
reference element in toxicity screening is discussed. 


MAN 
REFER ALSO TO CITATION(S) 1875, 1964 


1957 (COO—2874-52) Methods for analyzing panel studies of 
acute health effects of air pollution. Technical report No. 25. Korn, 
E.L.; Whittemore, A.S. (Stanford Univ., CA (USA). Dept. of Statis- 
tics; California Univ., Los Angeles (USA). Dept. of Biomathema- 
tics). May 1979. Contract EY-76-S-02-2874. 25p. Dep. NTIS, PC 
A02/MF AO1. 

New methods are presented for analyzing repeated binary 
health measurements of individuals exposed to varying levels of air 
pollution. The methods involve a separate logistic regression of 
response against environmental covariates for each individual under 
study. Parameters reflecting individual susceptibility to pollutants 
and weather are estimated using the regression techniques developed 
by Cox. The parameters are then combined over the individuals in 
the study to obtain summary estimates of environmental effects. The 
approach does not require the independence of successive health 
measurements. It is illustrated with data on asthma and air pollution 
in the Los Angeles area. A special case of the approach can be 
adapted to continuous health measurements; the details of this proce- 
dure are outlined in an appendix. 


1958 (EPRI-FP—1109-SR, pp 2.1-2.46) Health effects issues of 

NO/sub x/ emissions. Graham, J.A. (Environmental Protection 

— Research Triangle Park, NC); Gardner, D.E.; Menzel, D.B. 
ul 1979. 

In Proceedings: second NO/sub x/ control technology semi- 
nar. 

The health effects of NO. were studied in humans after 
controlled clinical or community exposures. Decrements in pulmon- 
ary function and increased risk to acute respiratory disease were 
observed. Similar findings were reported for animals along with 
alterations in lung morphology and metabolism. Extrapulmonary 
effects were also observed. In the most extensive group of animal 
studies, NO2 increased susceptibility to infectious respiratory disease. 
From these data it is evident that NOz is a risk to public health. The 
magnitude of the risk depends upon a multitude of factors including, 
but not limited to, preexisting disease; pollutant concentration; 
length and mode of exposure; and the presence of other pollutants. 


1959 (LF—60(12-78)) Inhalation Toxicology Research Insti- 
tute. Annual report, 1977-1978. Henderson, R.F.; Diel, J.H.; Mar- 
tinez, B.S. (eds.). (Lovelace Biomedical and Environmental Re- 
search Inst., Albuquerque, NM (USA)). Dec 1978. Contract EY-76- 
C-04-1013. 55ip. Dep. NTIS, PC A24/MF A0Ol1. 

The body of the report is divided into four major sections: the 
Nuclear Energy Toxicology Program with five subsections, the 
Fossil Energy Toxicology Program with five subsections, the Solar 
Energy Toxicology Program and the Conservation Measures Toxi- 
cology Program. Each section and subsection is preceded by a brief 
description of the research reported in that section. The report also 
includes several appendices. Appendix A provides detailed informa- 
tion on the status of the various long-term dog studies under way at 
the Institute. Although the data included are in some cases prelimi- 
nary and subject to further analysis and modification, they are 
included because of their value to the many scientists who are 
following these studies with interest. Appendix B provides a current 
roster of the Institute's staff. Appendix C and D list publications and 
Appendix E lists presentations developed by the Institute staff. 
Reprints of most of the manuscripts are available upon request. 
Appendix F lists seminars given at the Institute by visiting scientists 
during the past year. Separate entries were made for the individual 
sections. 


OTHER ENVIRONMENTAL POLLUTANT 
EFFECTS 


REFER ALSO TO CITATION(S) 1832 


1960 (LF—60(12-78), }» 463-467) Preparation and character- 
ization of commercial insulation fibers for use in inhalation studies. 
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Pickrell, J.A.; Mokler, B.V.; Villa, D.A.; Sass, K.S.; Hobbs, C.H.; 
DeNee, P.B. Dec 1978. 

In Inhalation Toxicology Research Institute. Annual report, 
1977-1978. 

The diameter and length of fibers prepared from plugs of 
commercial insulation by mincing and microtoming were deter- 
mined. Sufficient quantities of fibers were produced to use in animal 
inhalation studies. Diameters and lengths were similar to those of 
fibers potentially released while installing insulation. Lengths were 
much greater than one would expect from microtoming an oriented 
array of fibers. The dispersity of fiber lengths suggested that the 
fiber arrays were random and sectioned to a variety of lengths. 
Optical microscopy seemed adequate for sizing particles with mean 
diameters 2 1.0 ym; at smailer diameters electron microscopy must 
be used. Most particles prepared from commercial insulation in this 
way were fibers. A significant fraction of these fibers on a number 
basis were respirable (aerodynamic diameter = 5.0 xm). Health risks 
resulting from the inhalation of these fibers must be considered. 


1961 (LF—60(12-78), pp ge Relative response of Syrian 
hamsters to insulation fibers after intratracheal instillation: early 
effects. Pickrell, J.A.; Straus, F.C.; Rebar, A.H.; Villa, D.A. Dec 
1978. 

In Inhalation Toxicology Research Institute. Annual report, 
1977-1978. 

The relative pulmonary toxicity of five types of manufactured 
fiberglass insulation and crocidolite asbestos is under investigation. 
Fibers were administered in divided doses to male Syrian hamsters 
by intratracheal instillation. Group doses ranged from 2 to 21 mg of 
material per animal, or 9.01 to 5.8 mg of fibers with an estimated 
aerodynamic diameter (D/sub ae/) = 5.0 ym. Animals were sacri- 
ficed at 1 and 3-1/2 months following initial administration of 
material. Early death of hamsters administered one type of bare glass 
fibers indicated that severe acute injury had occurred. Acute injury 
was also elicited by one type of commercial insulation fibers, as 
indicated by gross lesions at 1 month. Crocidolite asbestos elicited 
minimal injury at 1 month. Acute injury in all groups was character- 
eo by increases in airway lactate dehydrogenase and alkaline 

ag ee and in tissue acid protease and trypsin inhibitory capac- 
fy. ncreased membrane bound alkaline phosphatase and neutral 
protease, of undefined origin, suggested that cell proliferation or a 
cellular infiltration was occurring at 1 month. In addition to the 
acute injury, exposure to all types of fibers resulted in a sustained 
response of the lung indicated by increases in total collagen and 
sustained elevation of membrane bound alkaline phosphatase and 
neutral protease at 3-1/2 months. Extent of response appeared to be 
correlated to quantity of fibers with D/sub ae/ < 5.0 ym. However, 
aerosol exposures to significant quantities of these fibers are neces- 
sary to confirm these preliminary findings. 


a A 78), pp 473-476) Use of acid-insoluble sodium 
for the determination in a tissue: preliminary results. 
Griffis, L.C.; eames. T.R. Dec 197: 

In Inhalation Toxicology cess Institute. Annual report, 
1977-1978. 

An analytical method is being developed for quantitating the 
amount of glass fibers from commercial fiberglass insulation con- 
tained in lung tissue. Rat lung tissue was homogenized and the 
soluble sodium removed with perchloric and trichloroacetic acid 
washings prior to ashing and fusion in LieCOs. The carbonate melt 
was dissolved with nitric acid and the sodium remaining from the 
glass determined by atomic absorption spectroscopy. Minced and 
microtomed fiberglass contained 11.4% sodium. The background 
level of acid-insoluble sodium in six rat lungs ranged from 0 to 16 pg 
with a mean of 5.7 ug. Known amounts of glass fibers were added to 
homogenized lung tissue and the amount of glass present was calcu- 
lated using the procedure. The recovery was approximately 90% 
when the amount of glass fibers added was 0.5 or 1.0 mg. 


1963 Postreplication repair of DNA in human fibroblasts after 
uv irradiation or treatment with metabolites of benzo(a)pyrene. 
Waters, R. (Oak Ridge National Lab., TN); Yagi, H.; Jerina, D.M.; 
Regan, J.D. Chem.-Biol. Interact.; 20: 289-297(1978) 

The authors have examined the ability of normal fibroblasts 
and of excision-deficient xeroderma pigmentosum (XP) and XP 
variant fibroblasts to perform postreplication DNA repair afier 
increasing doses of either ultraviolet (uv) irradiation or mutagenic 
benzo(a)pyrene derivatives. XP cells defective in the excision of 
both uv-induced pyrimidine dimers and guanine adducts induced by 
treatment with the 7,8-diol-9,10-epoxides of benzo{a)-pyrene were 
partially defective in their ability to synthesize high molecular 
weignt DNA after the induction of both classes of DNA lesions. 
This defect was more marked in XP variant cells, despite their 
ability to remove by excision repair both pyrimidine dimers and the 
diol epoxide-induced lesions to the same degree as observed in 
normal cells. The benzo(a)pryene 9,10-oxide had no effect in any of 
the 3 cell lines. The response of the excision and postreplication 
DNA repair mechanisms operating in human fibroblasts treated with 
benzo(a)pyrene 7,8-diol-9, 10-epoxides, therefore, appears to resemble 
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closely that seen after the induction of pyrimidine dimers by uv 
irradiation. 


HEALTH AND SAFETY 


REFER ALSO TO CITATION(S) 1911 


1964 Ls ag Health and safety information program for 
hazardous materials, O’Brien, M.P.; Fallon, N.J.; Kuehner, A.V. 
(Brookhaven National Lab., Upton, NY (USA)). 1979. Contract EY- 
76-C-02-0016. 10p. (CONF-790569—2). Dep. NTIS, PC A02/MF 
AOl. 

From American Industrial Hygiene Association conference; 
Chicago, IL, USA (27 May 1979). 

The system is used as a management tool in several safety and 
health programs. It is used to: trace the use of hazardous materials 
and to determine monitoring needs; inform the occupational physi- 
cian of the potential health problems associated with materials 
ordered by a given individual; inform the fire and rescue group of 
hazardous materials in a given building; provide waste disposal 
recommendations to the hazardous waste management group; assist 
the hazardous materials shipping coordinator in identifying materials 
which are regulated by the Department of Transportation; and guide 
management decisions in the area of recognizing and rectifying 
unsafe conditions. The information system has been expanded from a 
manual effort to provide a brief description of health hazards of 
chemicals used at the lab to a computerized health and safety 
information system which serves the needs of all personnel who may 
encounter the material in the course of their work. The system has 
been designed to provide information needed to control the potential 
problems associated with a hazardous material up to the time that it 
is consumed in a given operation or is sent to the waste disposal 
facility. 


1965 (CONF-791203—1) EG and G Idaho Health Physics 
Training Program. (Idaho National Engineering Lab., Idaho Falls 
(USA)). 1979. Contract EY-76-C-07-1570. 8p. Dep. NTIS, PC A02/ 
MF AOl. 

From Health Physics Society meeting; Honolulu, HI, USA 
(10 Dec 1979). 

Selection, training and qualification program for health phys- 
ics technicians to be hired at Idaho National Engineering Laboratory 
is detailed. This program results from compliance with ANSI-N18.1 
for selection and training of nuclear power plant personnel to be 
qualified to appraise any emergency condition and take prompt and 
effective action. Salary progression charts are also proposed for 
entry level technician, through journeyman level. (PCS) 


1966 (LF—-60(12-78), pp 271-274) Effects of inlet section con- 
figuration and air flow rate on inhalation exposure chamber perform- 
ance. Beethe, R.L. Dec 1978 

In Inhalation Toxicology Research Institute. Annual report, 
1977-1978. 

Initial testing and operational experience have shown that 
succeeding generations of Lovelace designed inhalation exposure 
chambers have improved performance. During the testing and oper- 
ation of the chambers, chamber air flow rate also appeared to 
influence chamber performance. A study was performed to deter- 
mine which chamber design concepts were responsible for the 
improved performance and to investigate the effect of chamber air 
flow rate on performance so that chambers could be designed and 
operated for optimum performance. 


1967 (SAND—79-1486) Special Projects Division. Quarterly 
report of progress, April 1-June 30, 1979. (Sandia Labs., Albuquer- 
que, NM (USA)). Jun 1979. Contract EY- 76-C-04-0789. 3lp. Dep. 
NTIS, PC A03/MF AOl1. 

A crucial test for determining the cost-effectiveness and ac- 
ceptability of an environment, safety, and health (ES and H) assur- 
ance program was completed. A Proposed Standard for ES and H 
Assurance Programs was published. A comparison of the standard 
with the Department of Energy (DOE) ES and H programmatic 
requirements was also completed. This study found that an ES and 
H assurance program, as proposed in the standard, would yield a 
program that contains those elements required in the first section of 
DOE Order 5480, addresses the required factors of DOE Order 
5482, and provides an operational data base and operational level 
activities needed for compliance with DOE Order 5481.1. Consider- 
able progress was made toward defining detailed audit procedures 
for auditing an ES and H assurance program, based on the standard 
mentioned above, and toward structuring the various circumstances 
under which specific audit elements apply. 
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GEOLOGY AND HYDROLOGY 
REFER ALSO TO CITATION(S) 75, 288, 688 


1968 (LBL—8764(Vol.1)) Geohydrological studies for nuclear 
waste yy at the Hanford Reservation. Volume I. Executive 
summary. Apps, J.; Doe, T.; Doty, B. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). Aug 1979. Contract W-7405- 
ENG-48. 3lp. Dep. NTIS, PC A03/MF AOl. 

A study o the hydrology of the Pasco Basin near Richland, 
Washington, was initiated during FY 1978 as part of a long-term 
study on the feasibility of nuclear waste disposal in the Columbia 
River Basalt underlying the Hanford Reservation. This report sum- 
marizes the hydrology field program, Pasco Basin modeling, and 
groundwater chemistry program. Hanford well logs are also re- 
viewed. (DLC) 


1969 (LBL—8764(Vol.2)) Geohydrological studies for nuclear 
waste isolation at the Hanford Reservation. Volume II. Final report. 
Apps, J.; Doe, T.; Doty, B. (California Univ., Berkeley (USA). 
Lawrence Berkeley Lab.). Aug 1979. Contract W-7405-ENG-48. 
279p. Dep. NTIS, PC A13/MF AO1. 

A field testing program to provide data for mathematical 
modeling of ground water flow in the deep basalts of the Pasco 
Basin was initiated in FY 1978. Tests performed in DC-2 and water 
level responses in neighboring DC-1 suggest possible leakage be- 
tween the three lower piezometers in DC-1 and indicate a down- 
ward gradient in the upper basalt layers down to 4000 ft, beneath 
which there may be an upward gradient. A sharp steepening of the 
downward gradient near the Umtanum Unit suggest that Umtanum 
may be acting as a barrier to vertical flow. Pressure testing in well 
DC-8 in the basalts above the Vantage sandstone at 1700 to 2700 ft 
indicate a downward gradient. Water level elevations were higher 
and downward gradients steeper than in wells DC-1/DC-2. Well 
DC-6 was artesian, with a production rate of about 17 gpm, with 
75% of this flow coming from the depth interval 3650 to 3800 ft. 
Pressure tests between 2200 and 4300 ft indicate artesian conditions 
in every zone. Water level elevations in the Grande Ronde basalts in 
DC-6 were higher than in the same zones in DC-1/DC-2. As in DC- 
1/DC-2, there appears to be a local heat minimum within 600 ft 
below the bottom of the Umtanum with higher heads at greater 
depth. The Gable Mountain anticline may be a flow barrier separat- 
ing Cold Creek Valley from the Columbia River Valley to the north 
and east. Recharge to the deep basalts in Cold Creek Valley appears 
small, with drainage occurring to the southeast, parallel to the Cold 
Creek syncline. The lowest head elevation in DC-2 was 360 ft, 
which indicates that the deep flow systems in this area may be 
discharging to the Columbia River, probably at or below the Tri- 
Cities area. Presence of tritium in DC-2 at 20% of the Columbia 
River value was still present after swabbing 64,000 gal of water from 
the packed-off zone. Recommendations are presented for a contin- 
ued well drilling and testing program. (DLC) 


1970 (RHO-BWI-C—25) Geology of the southwestern Pasco 
Basin. (Geoscience Research Consultants, Moscow, ID (USA)). Sep 
1978. Contract EY-77-C-06-1030. 892p. Dep. NTIS, PC A99/MF 
AOl. 

The objective of this study was to define those aspects of the 
stratigraphic, structural, and tectonic setting which are important to 
the integrity of a deep-mined waste-isolation cavern in the Columbia 
River basalts. Three principal structural features received the focus 
of the field effort in the 1,485-square-kilometer area. These are the 
northern end of the Horse Heaven uplift, the linear ridges of the 
Badger Mountain-Red Mountain trend, and the Rattlesnake uplift. 
The thickest sequence of basalt exposed in the study area is on the 
steep, northeastern slope of Rattlesnake Mountain; about 485 meters 
of stratigraphic section can be examined in the field area. Subsidence 
and weak deformation of the southwestern Pasco Basin area during 
Yakima time can be recognized in the disposition of flows and 
interbeds. In the southwestern Pasco Basin, most of the topographi- 
cally expressed basalt bedrock mountains, ridges, hills, and knolls 
have developed since spreading of the Saddle Mountains flows. 
Deformation since Ice Harbor time (about 8 million years ago) has 
been by folding, faulting, and in some structures, by a combination of 
both. The doubly plunging anticlinal folds of Badger Mountain, Red 
Mountain, and easternmost Rattlesnake Hills have vertical structural 
amplitudes in the 80 to 200-meter range. The high-angle, possibly 
reverse Badger Mountain fault has offset up to 60 meters; offset is 
downward on the northeast. Rattlesnake Mountain is, in part, a tilted 
fault-block structure. The western end of the Rattlesnake uplift, 
Rattlesnake Hills, is principally a broad anticline with numerous 
minor folds and faulis. Geomorphic relations suggest that the post- 
Ice Harbor structural movement in the study area is of one episode. 
65 figures, 8 tables. 





JANUARY 15, 1980 


GEOPHYSICS 


SEISMOLOGY AND TECTONICS 
REFER ALSO TO CITATION(S) 984, 1017, 1970 


1971 (LA—8031-MS) Seismic signal processing by application 
of Z-transform factorization. Brolley, J.E. (Los Alamos Scientific 
Lab., NM (USA)). Sep 1979. Contract W-7405-ENG-36. 13p. Dep. 
NTIS, PC A02/MF AO1. 

Calculation of the complex cepstrum of a time series permits 
operations in a space where convolutional factors become sums, and 
thus facilitates processing the factors. There are several methods for 
evaluating the cepstrum. A preliminary comparison is made here of 
the Z-transform factorization scheme and the adaptive phase integra- 
tion scheme. The former appears preferable when the zeroes of the 
Z-transform lie close to the unit circle. Results on standard synthetic 

and a seismic signal from an underground nuclear explosion 
are presented. The effect of transformation of the zeroes away from 
the unit circle is demonstrated. 19 figures. 


GEOPHYSICAL SURVEY METHODS 
REFER ALSO TO CITATION(S) 1971, 2365 


MINERALOGY, PETROLOGY, AND ROCK 
MECHANICS 


REFER ALSO T0 CITATION(S) 291, 1970 


1972 (LBL—9425) Field measurement techniques: status and 
needs. Cook, N.G.W. (California Univ., Berkeley (USA). Lawrence 
Berkeley Lab.). Jun 1979. Contract W-7405-ENG-48. lip. Dep. 
NTIS, PC A02/MF AOl1. 

This paper discusses those field measurements which must be 
taken to enable the response of a rock mass to thermomechanical 
experiments to be determined. Measurements as a function of time 
are needed of: (1) rock temperatures including the initial values, (2) 
rock movements, (3) the state of strain or stress in the rock, includ- 
ing the initial values, and (4) fluid pressures in the rock, including 
initial values. 


1973 (SAND—79-1119) Compressibility of granulated rock 
salt. Stinebaugh, R.E. (Sandia Labs., Albuquerque, NM (USA)). 
Aug 1979. Contract EY-76-C-04-0789. 75p. Dep. NTIS, PC A04/ 
MF AOl 


Crushed rock salt will be used extensively at the Waste 
Isolation Pilot Plant as a material for backfilling underground open- 
ings. This document addresses one of the characteristics of crushed 

which must be known to assess the consequences of its usage, 
namely, compressibility. 


1974 Physical properties of minerals and melts. Shankland, T_J. 
(Geological Research Group, MS 978, Los Alamos Scientific Labo- 
ratory, Los Alamos, New Mexico USA 87545). Rev. Geophys. Space 
Phys.; 17: No. 4, 792-802(Jun 1979). 

Experimental and theoretical results are presented for the 
electric conductivity, diffusion, and elastic moduli.(AIP) 


PHYSICS RESEARCH 


ASTROPHYSICS AND COSMOLOGY 


STARS 
REFER ALSO TO CITATION(S) 2163 


1975 Theoretical pulsation of metallic-line stars. Cox, A.N.; 
King, D.S.; Hodson, S.W. (Theoretical Division, Los Alamos Scien- 
tific Laboratory, University of California). Astrophys. J.; 231: No. 3, 
798-807(1 Aug 1979). 

The linear-theory radial-pulsation stability of low-helium 6 
Scuti variable models (1.0—2.5 Msun) has been investigated to see if 
metallicism and pulsation can occur simultaneously. Metallicism, 
which occurs in slowly rotating stars after the gravitational settling 
of He and the loss of the He II convection zone and its deep mixing 
for Y< or ~0.1, can then be established rapidly compared with the 
evolution time scale. Pulsation can still occur with driving due to the 
residual helium and the enhanced hydrogen. With the reduced 
helium giving no connectién zone, the pulsation instability strip, 
whose blue and edges are estimated in this paoer, is about half as 
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wide as with a normal helium abundance. Zero helium in the surface 
driving ms, however, produces blue edges so red that eb morse 
no instability strip exists at all. The red edge, predicted theoreticall 
on the basis of the importance of convection in the outer a4 
agrees well with the observational one. Cool, low-helium and metal- 
lic-line stars are then predicted to pulsate in a 200—500 K wide strip 
that is widest between the main-sequence luminosity of 5 Lsun and 
15 Lsun. This strip reasonably includes the observed pulsating 5 Del 
and mild Am stars, but there may be conflicts. Since blue edges for 
varying ionization-zone helium content occur across the entire insta- 
bility strip, bluer first and hi; overtone pulsations are also pre- 
dicted everywhere from less 7000 K to over 8000 K, the redder 
ones probably showing metallicism. 


1976 Helium abundance in galactic globular clusters. Deupree, 
R.G.; Eoll, J.G.; Hodson, S.W.; Whitaker, R.W. (Los Alamos Scien- 
tific Lab., NM). Publ. Astron. Soc. Pac.; 90: 53-56(Feb 1978). 

The problem of the helium abundance in galactic globular 
clusters is discussed in light of two recent theoretical developments - 
the inclusion of semiconvection in horizontal-branch models and the 
explanation of the red edge of the RR Lyrae gap. These two results 
predict substantially different helium abundances. Alterations are 
proposed in red-giant models which can reduce, but by no means 
remove, the discrepancy. 52 references. 


QUASI-STELLAR, RADIO, AND X-RAY SOURCES 
REFER ALSO TO CITATION(S) 2107 


1977 Stimulated emission of the He/+/ radio recombination 
lines. Weisheit, J. (Max-Planck-Institut fuer Radioastronomie, Bonn, 
West Germany; California, University, Livermore, Calif.); Walms- 
ley, C.M. (Bonn, Universitaet, Bonn, West Germany). W-7405- 
ENG-18. Astron. Astrophys.; 61: No. 1, 141-144(Oct 1977). 

This note tries to show how the extent of stimulated 
in He II recombination lines can be related to that in hydrogen lines. 
An analysis is performed which indicates that the departure coeffi- 
cients for Rydberg levels of highly excited He II ions in 
nebulae approximately satisfy a relationship that permits them to be 
readily obtained from available data for hydrogen. Non-LTE ampli- 
fication factors expected for He II radio recombination lines in 
gaseous nebulae are estimated and found to be similar to those 
calculated for hydrogen lines at neighboring frequencies. An attempt 
is made to relate the results obtained to the detection of the He II 
121-alpha radio recombination line in the spectrum of the high- 
excitation nebula NGC 7027. The effect of impact broadening on 
emergent line profiles and integrated line intensities is examined. 


COSMOLOGY 


1978 (LBL—8151, pp 181-182) Light element abundances, ga- 
lactic evolution, and the universal baryon density. Mathews, ot. 
Viola, V.E. Jr. 1978. 

In Nuclear science annual report, July 1, 1977-June 30, 1978. 

The present mean universal mean baryon density, rho/sub b/, 
is of particular interest because, in Friedmann cosmologies with no 
cosmological constant, it is this quantity together with the Hubble 
constant, H/sub 0/, which determines the spatial curvature of the 
universe, i.e., whether it is open or closed. The most stringent upper 
limit to rho/sub b/ so far established comes from the present 
deuterium abundance. This paper proposes an alternative method to 
evaluate the range of permissible values of rho/sub b/. The method 
considers the abundance of both D and "Li. By u the abun- 
dance ratio of *Li to D, the difficulty associated with astration 
process can be essentially canceled from the problem. Further, this 
method is slightly more sensitive to rho/sub b/ than the method 
which uses the D abundance alone. The ratio of 7Li to D mass 
fractions is plotted as a function of the present baryon density for a 
background temperature of 2.8°K. Results are tabulated; they indi- 
cate that rho/sub b/ is too small to close the universe by a factor of 
the order of 5. 1 figure, 1 table. (RWR) 


ATMOSPHERIC PHYSICS 


MAGNETOSPHERIC PHENOMENA 


1979 (LBL—8581) Workshop on the radiation environment of 
the satellite power system. Schimmerling, W.; Curtis, S.B. (eds.). 
(California Univ. Berkeley (USA). Lawrence Berkeley Lab.). 15 
Sep 1978. Contract W-7405-ENG-48. 265p. (CONF-7809164—). 
Dep. NTIS, PC Al2/MF A0Ol1. 

From Workshop on the radiation environment of the satellite 
power system; Berkeley, CA, USA (15 Sep 1978). 

Separate abstracts were prepared for the five papers present- 
ed. (WHK) 
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1980 (LBL—8581, pp 9-32) Space transportation system: oper- 
ations and projected radiation exposures. Hoffman, R.A. (Johnson 
Space Center, Houston, TX). 15 Sep 1978. 

From Workshop on the radiation environment of the satellite 
power system; Berkeley, CA, USA (15 Sep 1978). 

Radiological health considerations of construction workers 
and maintenance personnel in space in relation to solar power 
satellites are addressed. Past manned space flight experience, the 
current approach to managing the space radiation exposures, and a 
few projections regarding radiation exposures in several flight 
modes, €.g., space transportation system Spacelab, are discussed. 
Some results of recent calculations of the radiation dose rate at 
various locations within orbital altitudes and inclinations are given. 
The contribution of various radiation components to the total dose 
for various altitudes at 35° and 90° inclination is graphed. (WHK) 


1981 (LBL—8581, pp 33-116) Environmental geophysics and 
SPS shielding. Wilson, J.W. (Langley Research Center, Hampton, 
VA). 15 Sep 1978. 

From Workshop on the radiation environment of the satellite 
power system; Berkeley, CA, USA (15 Sep 1978). 

Particle radiation in space from various sources is discussed, 
including galactic cosmic rays, solar particles, trapped protons and 
electrons, and particles from solar flares. Doses from these sources 
are given, and the problem of the design of shielding against these 
radiations is addressed. Work on the kinetics of particle stopping is 
reported. 55 figures. (RWR) 


1982 (LBL—8581, pp 184-215) Preliminary study of the 
charged particle radiaton for th satellite power system. Stassinopoulos, 
E.G. (Goddard Space Flight Center, Greenbelt, MD). 15 Sep 1978. 

From Workshop on the radiation environment of the satellite 
power system; Berkeley, CA, USA (15 Sep 1978). 

A preliminary radiation study was ormed for the SPS 
project in order to determine the energetic Senet particle environ- 
ment for the three major phases of an SPS mission: the low earth 
orbit (LEO), the transfer ellipse (TE), and the synchronous geosta- 
tionary trajectory (GEO). For that purpose, extensive calculations 
were performed and a large data base was generated, processeed, 
and analyzed. The external (surface incident) charged particle inten- 
sities, predicted for the SPS in each mission phase, were determined 
by orbital flux integration from the latest environment models. 
Magnetic field definitions for the three trajectories were obtained 
from a current field model. Spatial and temporal variations or 
conditions were considered and accounted for, where possible. Lim- 
ited shielding and dose evaluations were performed for a simple 
geometry. The results of this analysis are presented in tabular and 
graphical form. 


1983 (LBL—8581, pp 216-261) Preliminary evaluation of the 
ionizing-radiation environment of the satellite power system. Madey, 
R. (Kent State Univ., OH). 15 Sep 1978. 

From Workshop on the radiation environment of the satellite 
power system; Berkeley, CA, USA (15 Sep 1978). 

An assessment of the ionizing radiation environment which 
will be encountered by personnel in construction and maintenance of 
orbital solar power plants is presented. The radiation environments 
in a low-earth orbit (LEO) and the geostationary-earth orbit (GEO) 
and the region between these two orbits are considered. Proton 
fluences from solar particle events; cosmic nuclei data; and dose 
rates from trapped electrons, bremsstrahlung, trapped protons, and 
galactic cosmic rays are presented. Dose equivalent data and a plot 
of the integral-number LET spectrum for the major components of 
HZE particles at solar minimum under no shielding are given. 
Aspects of radiation dosimetry and radiation exposure limits for 
space workers are discussed. Recommendations are given for con- 
tinuing research. (WHK) 


ATOMIC, MOLECULAR, AND CHEMICAL 
PHYSICS 


1984 Diffusion coefficients of krypton—noble gas systems. 
Cain, D.; Taylor, W.L. (Monsanto Research Corporation, Mound 
Facility, Miamisburg, Ohio 45342). J. Chem. Phys.; 71: No. 9, 3601- 
3607(1 Nov 1979). 

The diffusion coefficients of krypton—noble gas binary mix- 
tures were measured as a function of temperature from approximate- 
ly 350 to 1200 K. A dual chamber apparatus with no moving parts 
was employed with an experimental procedure which is independent 
of the initial conditions. The new data agree well with previous 
workers except for Hogervorst’s high temperature results for Ar— 
Kr, which lie progressively further below the present work at 
increasing temperatures. All existing data were normalized for com- 
position dependence to equimolar and fitted to the correlating func- 
tion recommended by Marrero and Mason. Several intermolecular 
potentials for each system were used to calculate theoretical diffu- 
sion coefficients. These were compared to the experimental correla- 
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tions and deviations from the correlations are shown for the pre- 
ferred potentials. 


1985 Infrared double resonance of SF; with a tunable diode 
laser. Jensen, C.C.; Anderson, T.G.; Reiser, C.; Steinfeld, J.I. (De- 
partment of Chemistry, Massachusetts Institute of Technology, 
Cambridge, Massachusetts 02139). J. Chem. Phys.; 71: No. 9, 3648- 
3657(1 Nov 1979). 

Double resonance spectroscopy has been carried out on the 
vs band of SF. using a CO2 laser pump and a tunable diode laser 
probe. Power broadening of the pumped transition is observed, and a 
value for the transition moment pi12=0.3 x 10~'* esu cm is obtained. 
Off-resonant pumping of all symmetry components in the J manifold 
coupled to the pump laser is observed; this is attributed to field- 
induced mixing of nearly degenerate fine-structure levels in the 
vibrational ground state of the molecule. From the decay of the 
double resonance signals, we measure relaxation times Ptau= (24 +- 
3) nsec Torr for 2-level signals and Ptau = (43 +- 11) nsec Torr for 
3-level signals, corresponding to an effective cross section of 170 A”. 
Excited-state transitions corresponding to 2vs<vs with J=32 are 
observed. The implications for multiple infrared photon excitation 
models are considered. 


1986 Quenching rates and fluorescence efficiency in the A *>* 
state of OH. Selzer, P.M.; Wang, C.C. (Research Staff, Ford Motor 
Company, Dearborn, Michigan 48121). J. Chem. Phys.; 71: No. 9, 
3786-3791(1 Nov 1979). 

Using direct lifetime measurements at pressures up to 25 Torr, 
the quenching rates for the A ?2* (v=0) state of OH due to Ne, Oz, 
H2O, and air have been determined. These values are in general 
agreement with other direct lifetime measurements obtained in the 
millitorr range and show that the quenching cross sections are 
pressure a The implications of these values on the previ- 
ous ambient OH measurements are discussed. 


1987 Single particle trajectories through ionizing regions. Ed- 
wards, D. Jr. (Brookhaven National Lab., Upton, NY). Vacuum; 28: 
No. 6-7, 283-286(1978). 

The number of times a test particle, released at a random 
position in a vacuum chamber, passes through a volume V/sub g/ 
with surface ara A/sub g/ is calculated and found to be A/sub g// 
A/sub p/ where A/sub p/ is an effective pump area. This result is 
used to deduce the ionization plus collection probability of a particle 
traversing an ionizing region in an ion gauge or mass spectrometer. 
The latter is applied to an estimate of two low pressure limits of ion 
gauges: (i) tungsten evaporation and (ii) gauge outgassing. 


BEAMS AND THEIR REACTIONS 
REFER ALSO TO CITATION(S) 1727, 2012, 2013 


1988 (CONF-790843—8) Laser fluorescence spectroscopy of 
sputtered uranium atoms. Wright, R.B.; Pellin, M.J.; Gruen, D.M.; 
Young, C.E. (Argonne National Lab., IL (USA)). 1979. Contract W- 
31-109-ENG-38. 44p. Dep. NTIS, PC A03/MF AOI. 

From 8. international conference on atomic collisions in 
solids; Hamilton, Canada (13 Aug 1979). 

t induced fluorescence (LIF) spectroscopy was used to 
study the sputtering of 99.8% *°*U metal foil when bombarded by 
normally incident 500 to 3000 eV Ne*, Ar*, Kr*, and O2*. A three- 
level atom model of the LIF processes is developed to interpret the 
observed fluorescent emission from the sputtered species. The model 
shows that close attention must be paid to the conditions under 
which the experiment is carried out as well as to the details of the 
collision cascade theory of sputtering. Rigorous analysis shows that 
when properly applied, LIF can be used to investigate the predic- 
tions of sputtering theory as regards energy distributions of sputtered 

icles and for the determination of sputtering yields. The possibil- 
ity that thermal emission may occur Y sputtering can also be 
tested using the proposed model. It is shown that the velocity 
distribution (either the number density or flux density distribution, 
depending upon the experimental conditions) of the sputtered parti- 
cles can be determined using the LIF technique and that this 
information can be used to obtain a description of the basic sputter- 
ing mechanisms. These matters are discussed using the U-atom 
fluorescence measurements as a basis. The relative sputtering yields 
for various incident ions on uranium were also measured for the first 
time using the LIF technique. A surprisingly high fraction of the 
sputtered uranium atoms were found to occupy the low lying 
metastable energy levels of U(I). The population of the sputtered 
metastable atoms were found approximately to obey a Boltzman 
distribution with an effective temperature of 920 +- 100°K. 41 
references. 


1989 Semi-empirical formulas for heavy-ion stripping data. 
Sayer, R.O. (Oak Ridge National Lab., TN (USA)). Rev. Phys. Appl.; 
12: No. 10, 1543-1546(Oct 1977). 

All available charge state measurements for heavy ions in 
dilute gases and carbon foils at equilibrium or near-equilibrium 
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conditions have been analyzed to improve semi-empirical formulas 
for the distribution parameters. Each experimental distribution was 
fit to an asymmetric function Fsub(q) = Fsub(m) of the charge 
value. Subsequent fits of the resultant distribution parameters to 
empirical functions of projectile charge and velocity yielded rms 
deviations. The asymmetric distribution gives substantial improve- 
ment over previous expressions for prediction of small Fsub(q) 
values for heavy ions in dilute gases. 


(LBL—9712) Molecular beam surface scattering: the de- 
composition of ammonia on single crystal platinum surfaces. Sokol, 
J.D. (California Univ., Berkeley (USA). Lawrence Berkeley Lab.). 
Aug 1979. Contract W-7405-ENG-48. 107p. Dep. NTIS, PC A06/ 
MF AOl1. 

Thesis. 

The study of the interaction of ammonia with single-crystal 
platinum surfaces includes the adsorption/desorption processes, as 
well as the decomposition reaction using molecular beam scattering, 
and the reaction mechanisms and kinetics. Also described is a 
method for measuring system pumping speeds using molecular 
beams. 27 references. (JFP) 


1991 Characteristics of the Berkeley multicusp ion source. 
Ehlers, K.W.; Leung, K.N. (Lawrence Berkeley Laboratory, Uni- 
versity of California, Berkeley, California 94720). Rev. Sci. Instrum.; 
50: No. 11, 1353-1361(Nov 1979). 

@ performance of a cubical permanent magnet generated 
line-cusp ion source has been investigated for use with neutral beam 
injectors. This source has been operated with discharge currents 
greater than 500 A and ion current densities higher than 400 mA/ 
cm? at the extraction grid. The uniformity of the density profile 
across the extraction area is found to be dependent on the gas 
pressure. By using a fast Langmuir probe sweeping circuit, the 
electron temperature and the plasma density and potential have been 
analyzed for different discharge powers and gas pressures. The heat 
load on the plasma grid when it is electrically floating or connected 
to the negative cathode has been compared calorimetrically. The use 
of lanthanum hexaboride and impregnated oxide cathodes have been 
investigated for the purpose of long pulse operation. The phenom- 
enon of mode flipping is found to occur quite frequently during a 
discharge with these magnetic-field-free cathodes. Species composi- 
tion as a function of discharge power and chamber length is meas- 
ured by a mass spectrometer. 


1992 Absolute measurement of low-energy H° fluxes by a sec- 
ondary emission detector. Ray, J.A.; Barnett, C.F.; Van Zyl, B. (Oak 
Ridge National Laboratory, Oak Ridge, Tennessee 37830). J. Appl. 
Phys.; 50: No. 10, 6516-6519(Oct 1979). 

Secondary negative and positive charge emission coefficients 
for bombardment of a gas-covered Cu surface by H*, H®, and H™ 
have been measured for projectile energies of ~25—2500 eV. The 
secondary negative charge yield for H® impact was found to be 1.15 
+- 0.08 times that for H* impact. For H™ impact, the secondary 
negative charge yield decreased less rapidly with projectile energy 
than that of H* and H° impact, being about an order of magnitude 
larger at the lowest energies investigated. The secondary positive 
charge yields were found to be independent of the projectile charge 
state and were about an order of magnitude smaller than the nega- 
tive charge yields. The measurement techniques are described, and 
the results are compared with the data of other investigators. 


1993 Diffraction of helium atoms by the basal (0001) face of 
graphite: a study of bound state resonances. Boato, G.; Cantini, P.; 
Tatarek, R. (Genoa Univ. (Italy). Ist. di Scienze Fisiche); Felcher, 
G.P. (Argonne National Lab., IL (USA)). Surf. Sci.; 80: 518-523(Feb 
1979). 


Elastic scattering os quasi-monochromatic He atoms from a 
low temperature graphite (0001) surface was observed at different 
incident energies. The measurements show that the periodic part of 
the gas-surface potential is small and well represented by the first 
Fourier component. This is evaluated both by the diffraction pattern 
and by the split specular minima associated with bound state reson- 
ances. The laterally averaged potential well contains four energy 
levels, corresponding to -11.77, -6.13, -2.68 and -0.83 meV. For 
incidence along the phi = 30° azimuth, shifted single minima due to 
the coupling of (01) and (10) resonances are observed, as predicted 
by Chow on the basis of symmetry agruments. Double minima 
appear for azimuthal angles away from the symmetry direction. 
Other band structure effects appearing near the resonance crossings 
are discussed. 


1994 Moessbauer source preparation. Appendix III. Shenoy, 
G.K.; Dunlap, B.D. (Argonne National Lab., IL (USA)). pp 881-887 
of Moessbauer isomer shifts. Shenoy, G.K. (Argonne National Lab., 
IL (USA)); Wagner, F.E. (Technische Univ. Muenchen (Germany, 
F.R.)) (eds.). Amsterdam, Netherlands; North-Holland (1978). 

In this appendix the parent activity, its decay mode, half-life, 
principal means of production (with suitable energy for the reac- 
tion), convenient source hosts and single-line absorbers for various 
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Moessbauer resonances are presented. This table is not intended to 
be exhaustive and often there are many chemical and metallurgical 
procedures involved in the preparation of the sources, which the 
reader can find from original work. The host matrices for various 
radioactive nuclei are the ones which usually give a single-line of 
width usable in conventional Moessbauer experiments at 4.2 K, and 
also most convenient from preparative considerations. There are a 
large number of single-line absorbers (often having resonance-width 
more than natural). A typical list is given, most of which give a 
single-line even at 4.2 K. In a few cases, the temperature noted in 
parenthesis is necessary to obtain a single line source or absorber. 


1995 Electron refraction and light polarization effects in angle- 
resolved photoemission of Cu surfaces using 45 eV radiation. 
Williams, R.S.; Wehner, P.S.; Stohr, J.; Shirley, D.A. (Univ. of 
California, Berkeley). Surf. Sci.: 75: 215-230(1978). 

Angle-resolved photoemission spectra of the low Miller-index 
faces of copper were taken with polarized 45 eV light for both 
surface normal and off-normal photoemission orientations. They 
reveal that low-energy photoelectrons emitted off-normal to the 
surface are strongly refracted toward the surface at the solid-vacuum 
interface; measured refraction angles are significantly (~ 50%) 
larger than predicted from a simple plane wave model. Furthermore, 
the spectra are found to be very sensitive to the orientation of the 
polarization of the exciting radiation with respect to the crystalline 
axes and the sample surface. Spectral dependence on light polariza- 
tion is discussed in terms of direct transition selection rules for 
primary Mahan cones, influence of directionality on matrix elements, 
and direct transition contributions to the spectra from surface pho- 
toemission. 


ATOMIC AND MOLECULAR PROPERTIES 
REFER ALSO TO CITATION(S) 1687, 2014 


1996 (DOE/ER/01388—754) Theory of atomic parity violating 
experiments. Wilets, L. (Washington Univ., Seattle (USA). Dept. of 
Physics). 1978. Contract EY-76-C-06-1388. 7p. (CONF-780453—14; 
RLO— 1388-754). Dep. NTIS, PC A02/MF A0O1. 

From Neutrinos; West Lafayette, IN, USA (28 Apr 1978). 

A review of atomic calculations relevant to the Bi parity 
nonconservation experiments is presented. The following were in- 
cluded to date: relativistic Hartree-Fock, intermediate coupling, 
configuration mixing and RPA-type shielding. There is disagreement 
between two shielding calculations. Using mean values of these 
shielding corrections, one obtains for the mixing ratios R = -10.5 
(876 nm) and -14(648 nm); based on uncertainty in the shielding and 
neglected diagrams, the theoretical uncertainty was estimated to be 
less than 50%. There is a disagreement of five and three standard 
deviations with the UW and Oxford experiments respectively, but 
agreement with the Novosibirsk experiment. 16 references. 


1997 (UCRL—83343) Tunable coherent uv to near ir generation 
using high order stimulated Raman scattering. Paisner, J.A.; Har- 
grove, R.S. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 27 Aug 1979. W-31-109-ENG-38. 20p. (CONF-791047— 
1). Dep. NTIS, PC A02/MF AOl1. 

From 11. annual electro optics/laser conference and exposi- 
tion; Anaheim, CA, USA (23 Oct 1979). 

A remarkably simple method to generate coherent vuv radi- 
ation is described. The technique is based on stimulated high order 
Raman scattering in He under tight focusing conditions. Using this 
method with tunable dye and rare gas halide pump lasers pulsed 
light output to 1238 A was produced. The important features of this 
process are discussed as well as its applications and extensions to the 
infrared region. 9 references. 


1998 Sulfur oxide: Low-lying bound molecular electronic states 
of SO. Swope, W.C.; Lee, Y.; Schaefer, H.F. III. (Department of 
Chemistry and Materials and Molecular Research Division, Law- 
rence Berkeley Laboratory, University of California, Berkeley, Cali- 
fornia 94720). J. Chem. Phys.; 71: No. 9, 3761-37691 Nov 1979). 

We present here the results of self-consistent field (SCF) and 
configuration interaction (CI) theoretical studies of seven low-lying 
electronic states of sulfur oxide. The basis set was of double zeta 
quality augmented with polarization functions. The Cl space for 
each electronic state consisted of all configurations constructed from 
single and double substitutions of electrons from the valence orbitals 
of the Hartree—Fock reference occupation. Spectroscopic constants 
as well as dipole moments for each electronic state were predicted 
both at the SCF and CI levels of theory. Of particular significance is 
the prediction of excitation energies and properties for three low- 
lying states for which experimental information is either unavailable 
or only very recently available. These states are the c'~ state (T/ 
sub e/=28 100 +- 300 cm™'), the A’ *A state (29 200 +- 300 cm~') 
and the A” *3* state (30 200 +- 300 cm™'). 
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1999 Photoelectron spectroscopy of ethylene, isobutylene, tri- 
methylethylene, and tetramethylethylene at variable angle. Mintz, 
D.M.; Kuppermann, A. (Arthur Amos Noyes Laboratory of Chemi- 
cal Physics, California Institute of Technology, Pasadena, California 
91125). J. Chem. Phys.; 71: No. 8, 3499-3513(15 Oct 1979). 

Using a Hel line 58.4 nm source lamp, photoelectron angular 
distributions were measured for the series of four olefins: ethylene, 
isobutylene (2-methyl-propene), trimethylethylene (2-methyl-2- 
butene), and tetramethylethylene (2,3-dimethyl-2-butene). From 
these, the asymmetry parameter B as a function of photoelectron 
energy was obtained for each of these molecules. The following 
important effects in the behavior of B are observed: (a) In the 7 
orbital ionization regions of the spectrum of each molecule, B 
increases with increasing electron energy across the vibrational 
envelopes. (b) With increasing methyl substitution (and at a fixed 
photoelectron enegy) 8 for this band decreases. (c) In the region of 
the spectra of each of the methyl-substituted ethylenes involving 
several 2po bands, this energy dependence of B behaves as if they 
constituted a single band, in spite of the widely differing orbital 
symmetries. (d) Over most of the 2po region of each molecule, 8 
decreases with increasing photoelectron energy, except for the high 
ionization em end of this region, where B increases instead. We 
attribute effects (b) and (d) to o—7 orbital mixing. 


2000 Rydberg states of Hs. Martin, R.L. (Los Alamos Scientif- 
ic Laboratory, University of California, Los Alamos, New Mexico 
87545). J. Chem. Phys.; 71: No. 8, 3541-3542(15 Oct 1979). 

Herzberg® has recently observed very highly excited states of 
Hs in the emission from a hollow cathode discharge through He. The 
emission bands were assigned to Rydberg transitions. Calculations 
are reported to interpret these transitions. (AIP) 


2001 Laser-induced phosphorescence-excitation spectra of var- 
ious vibrational bands of the SO, (*B;) -SO2 (X, 'Ai) transition. 
Wampler, F.B.; Oldenborg, R.C.; Rice, W.W. (University of Califor- 
nia, Los Alamos Scientific Laboratory, Los Alamos, New Mexico 
87545). J. Appl. Phys.; 50: No. 10, 6117-6119(Oct 1979). 

A No-pumped tunable dye laser has been used to obtain the 
phosphorescence-excitation spectra at 1.00 Torr and room tempera- 
ture of the 000-000, 010-000, 020-000, 100-000, and 110-000 vibration- 
al bands of the *B,—>'A; transition of sulfur dioxide. These spectra 
support earlier absorption studies regarding perturbations of the *Bi 
state. The results of perturbations in the 110-000 band from K’=15 
upwards are especially pronounced in the emission studies presented 
here. 


2002 Precision measurement of K-shell fluorescence yields in 
actinide elements. Ahmad, I. (Argonne National Lab., IL (USA). 
Chemistry Div.). Z. Phys., A; 290: No. 1, 1-5(Feb 1979). 
High-precision measurements of K Auger electron and K X- 
ray intensities have been made for several transuranium elements and 
these have been used to determine K-shell fluorescence yields. The 
electron spectra were measured with a cooled Si(Li) spectrometer 
and the photon spectra were taken with Ge(Li) diodes. Very thin 
mass separated samples of nuclides, which decay predominantly by 
electron capture, were used in the present experiments. From our 
present measurements the following values of K-shell fluorescence 
yield have been obtained: Np, 97,2+-0,3%; Pu, 97,2+-0,4%; Cm, 
97,1+-0,6%; Bk, 97,1+-0,4%; Cf, 97,3+-0,4%; and Es, 97,2+- 
0,5%. These numbers indicate that the K-fluorescence yield for 
elements in the Z = 93 to Z = 99 region remains constant within 
the experimental error. The weighted average of these numbers is 
97,19% with external error of 0,03 and internal error of 0,17%. This 
value is in excellent agreement wiht known theoretical calculations. 


2003 Moessbauer isomer shifts in chemical systems of gold. 
Chapter 8b. Bartunik, H.D. (Institut Max von Laue - Paul Langevin, 
38 - Grenoble (France)); Kaindl, G. (Ruhr-Univ., Bochum (Ger- 
many, F.R.)). pp 515-540 of Moessbauer isomer shifts. Shenoy, G.K. 
(Argonne National Lab., JL (USA)); Wagner, F.E. (Technische 
Univ. Muenchen (Germany, F.R.)) (eds.). Amsterdam, Netherlands; 
North-Holland (1978). 

The 77.3-keV gamma transition in monoisotopic '*’ Au is well 
suited for chemical applications of Moessbauer spectroscopy, since 
the observed ranges of both isomer shifts and electric quadrupole 
splittings cover several experimental linewidths. The results of 
isomer shift measurements with chemical components of gold reveal 
a dependence of the isomer shift on the formal oxidation state similar 
to the one found in compounds of the 3d, 4d, and 5d transition 
elements. Furthermore, appreciable variations of the isomer shifts 
within the same oxidation state were observed for aurous and auric 
compounds. These variations indicate a marked dependence of the 
isomer shift on the nature of the ligands. Gold compounds have 
turned out to be particularly suitable for a study of the correlation 
between the isomer shifts and the chemical properties of the ligands, 
since gold - within the same oxidation state - forms many highly 
covalent ‘model’ compounds of the same molecular symmetry and 
with simple ligands. 
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2004 Isomer shifts in the rare earth. 10. Bauminger, 
E.R.; Kalvius, G.M.; Nowik, I. (Hebrew Univ., Jerusalem (Israel). 
Racah Inst. of Physics). pp 661-756 of Moessbauer isomer shifts. 
Shenoy, G.K. (Argonne National Lab., IL (USA)); Wagner, F.E. 
(Technische Univ. Muenchen (Germany, F.R.)) (eds.). Amsterdam, 
Netherlands; North-Holland (1978). 

The rare earth elements have been a prime target for Moess- 
bauer research since the discovery of this spectroscopic technique. 
Two factors have to be considered in the evaluation of the experi- 
mental isomer shift data: (i) the nature of the chemical bond in rare 
earth compounds which determines the electron density difference 
Arho(0) at the lanthanide nuclei, and (ii) the structure of the low 
lying nuclear levels in the rare earth nuclides which generate A(r?). 
The chemical behaviour of the lanthanides is commonly regarded as 
easily predictable. Most of the rare earths form the trivalent ionic 
— state in non-conducting as well as in metallic and semi- 
metallic compounds. Covalent admixtures play a minor role. Only 
small variations in Arho(0) for the different compounds of a rare 
earth element are expected in this simple picture and a study of 
isomer shifts appears of little promise from a chemical or solid state 
point of view. Thus the original impetus for isomer shift masure- 
ments in the lanthanides came from nuclear physics. 


2005 197 Au isomer shifts in alloy systems. Chapter 8c. Cohen, 
R.L (Bell Labs., Murray Hill, NJ (USA)). pp 541-559 of Moessbauer 
isomer shifts. Shenoy, G.K. (Argonne National Lab., IL (USA)); 
Wagner, F.E. (Technische Univ. Muenchen (Germany, F.R.)) (eds.). 
Amsterdam, Netherlands; North-Holland (1978). 

Experiments with '%’ Au alloys have been performed since the 
early days of Moessbauer spectroscopy, (MS), and a substantial body 
of literature exists describing experimental investigations of isomer 
shifts (IS), and theoretical interpretations of those results. The re- 
ported MS studies are divided into the following categories as a 
preliminary indication of the sorts of experiments that have been 
performed: the earliest extensive isomer shift measurements studied 
the electron density at gold as a dilute impurity in a wide range of 
other metals (Barrett et al., 1963). Subsequently , isomer shifts for a 
‘87 Au impurity in d-band host metals have been reported (Wagner et 
al., 1973; vide ch. 8d). Experiments on alloys of gold with other 
metals were carried out across the entire range of solid solubility, 
and these experiments were extended to the study of clustering 
phenomena and order-disorder transitions. Recently, the effects of 
doping pure gold with small amounts of other metals have been 
studied. There has been some research on the IS of intermetallic 
compounds containing gold. 


2006 Theory of isomer shifts. Chapter 2. Dunlap, B.D. (Ar- 
gonne National Lab., IL (USA)); Kalvius, G.M. (Technische Univ. 
Muenchen, Garching (Germany, F.R.). Physik-Dept.). pp 15-48 of 
Moessbauer isomer shifts. Shenoy, G.K. (Argonne National Lab., IL 
(USA)); Wagner, F.E. (Technische Univ. Muenchen (Germany, 
F.R.)) (eds.). Amsterdam, Netherlands; North-Holland (1978). 

The authors consider mainly the electronic isomer shifts 
observed in Moessbauer spectroscopy. The main emphasis is on the 
description of the charge distribution of atomic electrons inside the 
nuclear volume. Some of the approximations discussed are no longer 
considered valid, but they have to be mentioned in order to acquaint 
the reader with the different stages of development, and also to 
guide him through the often confusing formalism found in the 
literature. At present, a relativistic free-ion self-consistent procedure 
including finite nuclear size, is the only method for calculating 
electron densities that can be sanctioned for general applicability, 
despite the fact that even such calculations are still crude approxima- 
tions of the actual electronic structure of an atom bound in a solid. 
Strictly speaking all results derived here are only applicable to free 
atoms. 


2007 Isomer shifts in the actinides. Chapter 11. Dunlap, B.D. 
(Argonne National Lab., IL (USA)). pp 757-775 of Moessbauer 
isomer shifts. Shenoy, G.K. (Argonne National Lab., IL (USA)); 
Wagner, F.E. (Technische Univ. Muenchen (Germany, F.R.)) (eds.). 
Amsterdam, Netherlands; North-Holland (1978). 

Investigations of electronic structure in the actinides has 
progressed rapidly in the last few years and is still in a very active 
stage. Both from chemical and solid state points of view, this region 
of the periodic table offers a large number of interesting problems. 
The predominant features which give the actinides their particular 
character are: (i) the 5f electrons are not very tightly bound and 
sometimes have ionization energies comparable with the 6d and 7s 
electrons, (ii) the 5f electrons tend to be rather extended in space, 
with a distribution more reminiscent of 5d electrons than of 4f 
electrons, and (iii) the spin-orbit coupling strength is comparable 
with that in the 4f series. The effects of these features on the isomer 
shift are discussed in some detail. 


2008 Characteristics of Moessbauer transitions. Appendix I. 
Shenoy, G.K.; Dunlap, B.D. (Argonne National Lab., IL (USA)). pp 
869-875 of Moessbauer isomer shifts. Shenoy, G.K. (Argonne Na- 
tional Lab., IL (USA)); Wagner, F.E. (Technische Univ. Muenchen 
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oo” F.R.)) (eds.). Amsterdam, Netherlands; North-Holland 
A comprehensive collection of data is given for Moessbauer 
transitions of a large number of isotopes. For each transition the 
table lists the gamma-ray energy, the spin and parity of ground and 
excited states, half lives of excited states, level width, resonance 
cross-section, isotopic abundance, A<r?>, and multipolarity. 


2009 Hyperfine structure of the ground state of orthohelium in 
the nonrelativistic approximation. Breit, G.; Kaveeshwar, V.G.; 
Singh, R.P. (State Univ. of New York, Buffalo). Trans. N.Y. Acad. 
Sci.; 38: 10-13(4 Nov 1977). 

The hyperfine structure of orthohelium is studied using an 
approximate representation of the actual situation obtained by sup- 
posing that 1/r, 1/r2, and 1/r/sub 1,2/ may be replaced by finite 
functions of each of the three quantities r:, re, and r/sub 1,2/. The 
motion of two electrons about an infinitely heavy nucleus may be 
treated by introducing the distances r/sub i/ and the angle between 
the direction in which the electron lie. In this way the wave function 
is obtained in the octant x > y. The problem is then solved 
numerically. Some results are given which are obtained in late 1967 
and again in June 1972. 1 reference. (JFP) 


POSITRONIUM, MUONIUM, AND MUONIC AND MESIC 
ATOMS AND MOLECULES 


2010 Muonic isomer shifts. Chapter 14. Backe, H.; Kankeleit, 
E. (Technische Hochschule Darmstadt (Germany, F.R.). Inst. fuer 
Kernphysik); Walter, H.K. (Eidgenoessische Technische Hochs- 
chule, Zurich (Switzerland). Lab. fuer Hochenergiephysik). pp 833- 
868 of Moessbauer isomer shifts. Shenoy, G.K. (Argonne National 
Lab., IL (USA)); Wagner, F.E. (Technische Univ. Muenchen (Ger- 
many, F.R.)) (eds.). Amsterdam, Netherlands; North-Holland (1978). 

The study of muonic atoms has yielded a variety of data on 
the distribution of the nuclear charge and magnetization and on the 
quadrupole deformation of nuclei (Devons, 1969; Wu and Wilets, 
1969; Engfer et al., 1974); and more recently, on the change in the 
nuclear charge distribution between different nuclear states (Backe 
et al., 1974). The latter gives rise to what is usually called the muonic 
isomer shift, which is the subject of this chapter. The particular role 
the muon plays in probing the nucleus is primarily due to its mass 
being 207 times that of an electron. Consequently, the Bohr radii of 
muonic orbits are smaller by this factor. Actually they are so small 
that in muonic atoms with heavy nuclei the muon spends most of its 
time inside the nucleus. Clearly, the binding energy of the muon then 
depends sensitively on the proton distribution in the nucleus. Ana- 
logical to the Moessbauer isomer shift, the muonic isomer shift arises 
from the monopole term of the electrostatic interaction between the 
protonic charge distribution and the charge distribution of the lep- 
tons bound to the nucleus. 


2011 Pionic X-rays and the neutron radius of **Ca. Batty, C.J.; 
Biagi, S.F.; Friedman, E.; Hoath, S.D. (Science Research Council, 
Chilton (UK). Rutherford Lab.); Davies, J.D.; Pyle, G.J.; Squier, 
G.T.A. (Birmingham Univ. (UK). Dept. of Physics); Asbury, D.M. 
(Surrey Univ., Guildford (UK). Dept. of Physics); Leon, M. (Los 
Alamos Scientific Lab., NM (USA)). Phys. Lett., B; 81: No. 2, 165- 
168(12 Feb 1979). 

Differences between strong interaction level shifts and widths 
for 2p states in pionic atoms of ** *°Ca have been measured. Analysis 
in terms of an effective pion-nucleus potential leads to a difference in 
neutron rms radii rsub(n)(44) - rsub(n)(40) = 0.05 +- 0.05 fm. 


COLLISION PHENOMENA 
REFER ALSO TO CITATION(S) 2238 


2012 (CONF-790843—9) Collision induced fragmentation of 
fast molecular ions in solids and gases. Gemmell, D.S. (Argonne 
National Lab., IL (USA)). 1979. Contract W-31-109-ENG-38. Sip. 
Dep. NTIS, PC A04/MF AOl1. 

From 8. international conference on atomic collisions in 
solids; yee Canada (13 Aug 1979). 

: high resolution measure- 
ments = fragments arising from the collision-induced dissociation of 
fast (MeV) molecular ions. For solid targets, strong wake effects are 
observed. For gaseous targets, excited electronic states of the projec- 
tile ions play an important role. Measurements of this type provide 
useful information on the charge states of fast ions traversing matter. 


The experimental techniques show promise as a unique method for 
determining the geometrical structures of the molecular-ion projec- 
tiles. 41 references. 


2013 (CONF-790950—2) Coincidence spectroscopy of contin- 
uum electron transfer in heavy ion collisions. Sellin, I.A. (Tennessee 
Univ., Knoxville (USA); Oak Ridge National Lab., TN (USA)). 
1979. Contract W-7405-ENG-26. 13p. Dep. NTIS, PC A02/MF 
AOl. 
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From International on ion-atom collisions (ISIAC 
VD); Tokai-mura, Japan (6 Sep on). 

Progress is reviewed in heavy ion continuum transfer process- 
es. Faster, heavier, bare and highly ionized ions (permitting wide 
—— charge state variation) are used to perform both singles 

coincidence experiments concerning electron capture to the 
poe Hi in ion-atom collisions, electron loss to the continuum in 
ion-atom collisions, and convoy electron production in solids. 27 
references. (JFP) 


2014 tence “etn Distribution of energy in bimolecular 
chemiluminescent reactions in hydrogen atoms. Final report, 
May 1, 1978-April 30, 1979. Stwalley, W.C. (Iowa Univ., Iowa City 
(USA). Dept. of Chemistry). 1979. Contract EY-76-S-02-2326. 18p. 
Dep. NTIS, PC A02/MF A0O1. 

Analysis of spectroscopic observations of the production of 
visible and ultraviolet photons from the collision of ~ 5-eV H atoms 
with a Li/Liz crossed beam and with 0 and H2O crossed beams is 
described. Complementary theoretical and nonbeam spectroscopic 
work related to the LigH system is also noted. 5 figures, 1 table. 


2015 (COO—2753-108) Production of low-velocity highly-ion- 
ized recoil ions by heavy ion bombardment of Ne. Cocke, C.L.; Gray, 
T.J.; Justiniano, E. (Kansas State Univ., Manhattan (USA). Dept. of 
Physics). 1979. Contract EY-76-S-02-2753. 2p. (CONF-790861—8). 
Dep. NTIS, PC A02/MF AO1. 

From 11. international conference on the physics of electronic 
and atomic collisions; Kyoto, Japan (29 Aug 1979). 

An experimental study of a fast moving highly charged ion 
passing at a distance of order one atomic unit hon the nucleus of a 
target atom. In this single collision, a large number of target elec- 
trons may be ejected without simultaneously imparting much energy 
to the target center of mass. Recoil charge state spectra and produc- 
tion cross sections are reported for Ne recoils generated in bombard- 
ment of thin neon gas targets by 1 MeV/amu C, N, O, F, and Cl 
beams in various incident charge states. (JFP) 


2016 (COO—2753-109) Theory of electron transfer in ion-atom 
collisions. Lin, C.D. (Kansas State Univ., Manhattan (USA). Dept. 
of Physics). 1979. Contract EY-76-S-02-2753. 2p. (CONF-790861— 
7). Dep. NTIS, PC A02/MF AO. 

From 11. international conference on the physics of electronic 
and atomic collisions; Kyoto, Japan (29 Aug 1979). 

Current development of the theory of electron transfer in ion- 
atom collisions is summarized. Preliminary results indicate that K-K 
capture cross sections at lower energies are sensitive to the proper 
treatment of the atomic model. It was shown that electron capture 
from outer shells of multielectron atoms can be calculated using the 
present method, in conjunction with the simple independent electron 
model. Some recent research is summarized. 8 references. (JFP) 


2017 (LA—7999-MS) Charge exchange in low energy D and T 
beams. King, S.E.; Jarmie, N. (Los Alamos Scientific Lab., NM 
(USA)). x 1979. Contract W-7405-ENG-36. 13p. Dep. NTIS, PC 
A02/MF AOl1. 

The process of charge exchange of deuterons and tritons in a 
hydrogenic gas target is examined and the charge fraction versus 
target thickness is calculated and plotted. The approach to equilibri- 
um of the charge exchange interaction is examined at various ener- 
gies. Finally, the possible effects on a low energy fusion cross section 
experiment are briefly looked at. 5 references. 


2018 (SAND—79-1971C) Infrared-visible double-resonance 
ionization spectroscopy. Esherick, P.; Anderson, R.J.M. (Sandia 
Labs., Albuquerque, NM (USA)). 1979. Contract EY-76-C-04-0789. 
Tp. (CONF-791055—1). Dep. NTIS, PC A02/MF A0Ol1. 

From Annual meeting of the Optical Society of America; 
Rochester, NY, USA (8 Oct 1979). 

For the first time multiphoton ionization of a molecule (NO) 
was observed as a result of the sequential excitation by a tunable 
infrared laser and a tunable dye laser. These double-resonance ex- 
periments have made it possible to obtain multiphoton ionization 
spectra (MIS) of specific rotational levels of the molecule selected 
by the initial IR transition. The following applications of this tech- 
nique are demonstrated: a means of simplifying complex multiphoton 
ionization spectra of molecules, a means of sensitively and selective- 
ly detecting IR absorption of molecules, a means of studying the 
dynamics of relaxation of molecules in excited rotation-vibration 
states. 5 references. 


2019 Statistical behavior and the detailed dynamics of collinear 
F +H: trajectories. Duff, J.W.; Brumer, P. (University of California, 
Los Alamos Scientific Laboratory, Los Alamos, New Mexico 
87545). J. Chem. Phys.; 71: No. 9, 3895-3896(1 Nov 1979). 

Collinear F + He collisions are discussed. The time evolution 
of the quantity D(t), the distance between pairs of initially adjacent 
trajectories, seems to identiy the statistical component in collinear 
F+ Hz ccollisions. 





228 ENERGY RESEARCH ABSTRACTS 


2020 Crossed beam studies of the dynamics of electronic energy 
transfer: Quenching of Na(3p ?P/sub 3/2/) atoms by N2, O2, CO, and 
NO molecules. Silver, J.A.; Blais, N.C.; Kwei, G.H. (University of 
California, Los Alamos Scientific Laboratory, Los Alamos, New 
Mexico 87545). J. Chem. Phys.; 71: No. 8, 3412-3427(15 Oct 1979). 

The dynamics of quenching of electronically excited Na 
atoms by the diatomic molecules Nz, O2, CO, and NO has been 
studied using crossed molecular beam techniques. Distributions in 
both laboratory scattering angle and recoil velocity provide informa- 
tion on the quenching process and the disposal of energy. For Noe, 
O2, and CO, we observe a direct process which occurs in less than 
one rotational period of the collision system; all the molecules are 
scattered forward, along their original direction. For Nz and CO, an 
average of 30%—40% of the available energy is transferred to 
internal energy of the diatomic molecules. A comparison with data 
from infrared absorption studies of the Na*—CO system shows that 
very little of this internal energy is taken up by rotational modes of 
the CO molecule. For O2, a greater fraction of the electronic energy 
is partitioned into internal modes but the details of this partitioning 
are further complicated by the accessibility of the low lying O2 
excited electronic states. For NO, quenching proceeds via the forma- 
tion of a collision complex with a mean lifetime of one rotational 
period (> or ~0.5 ps). The angular distribution shows that rotation- 
al excitation is again low and therefore, in this case, the recoil 
velocity distributions can be transformed directly into vibrational 
state distributions. Of the 2.24 eV of available energy, 30%—40% is 
partitioned into translation and 60—70% is partitioned into vibra- 
tion, while less than 5% is partitioned into rotation. Thus, as for the 
Na*—CO system, the detailed energy partitioning in the Na*—NO 
system is completely determined. These results are compared with 
results from other experiments and with predictions from several 
available theoretical models. 


2021 Effects of shape resonances on vibrational intensity distri- 
butions in molecular photoionization. Stockbauer, R.; Cole, B.E.; 
Ederer, D.L.; West, J.B.; Parr, A-C.; Dehmer, J.L. (National Mea- 
surement Laboratory, National Bureau of Standards, Washington, 
D. C. 20234). Phys. Rev. Lett.; 43: No. 11, 757-761(10 Sep 1979). 

We report striking non—Franck-Condon vibrational intensity 
distributions associated with the shape resonance in the 5a photoion- 
ization channel of CO. This example confirms the recent theoretical 
prediction that shape resonances will couple significantly with vibra- 
tional motion, leading to different resonance energies and profiles, 
and non—Franck-Condon intensities in alternative vibrational chan- 
nels. Analogous effects are expected in connection with the wide- 
spread occurrence of shape resonances in both innershell and outer- 
shell molecular photoionization spectra. 


2022 Resonant multiphoton dissociation and mechanism of exci- 
tation for ethyl chloride. Dai, H.; Kung, A.H.; Moore, C.B. (Depart- 
ment of Chemistry, University of California, and Materials and 
Molecular Research Division of the Lawrence Berkeley Laboratory, 
Berkeley, California 94720). Phys. Rev. Lett.; 43: No. 11, 761-764(10 
Sep 1979). 

Multiphoton dissociation of ethyl chloride was studied using a 
tunable 3.3-um laser to excite CH stretches. Resonances in multipho- 
ton dissociation yields match the position and shape of peaks in the 
fundamental, as narrow as 0.4 cm~', and first-and second-overtone 
absorption spectra. Transitions through the discrete levels occur at 
or near resonance. Anharmonicity is compensated by the presence of 
five CH stretch modes. 


2023 Anomalous yield enhancement for highly collimated 180° 
scattering of He* in amorphous and polycrystalline materials. Pronko, 
P.P.; Appleton, B.R.; Holland, O.W.; Wilson, S.R. (Solid State 
Division, Oak Ridge National Laboratory, Oak Ridge, Tennessee 
37830). Phys. Rev. Lett.; 43: No. 11, 779-782(10 Sep 1979). 

A new and unusual yield enhancement [(20—30) % above 
Rutherford] has been observed in the energy spectra for He* backs- 
cattering to 180° +- 0.25° in the energy range 0.2 MeV < or = E < 
or = 2.5 MeV for a variety of amorphous and polycrystalline 
targets. The depth and angular dependence of the yield enhancement 
has been established for a variety of materials and experimental 
conditions. Several possible explanations are discussed. 


2024 Observation of intense low energy autoionization lines in 
the wings of the forward peak from fast ion-atoia collisions. Suter, M.; 
Vane, C.R.; Elston, S.B.; Alton, G.D.; Griffin, P.M.; Thoe, R.S.; 
Williams, L.; Sellin, LA. (Tennessee Univ., Knoxville (USA); Oak 
Ridge National Lab., TN (USA)); Laubert, R. (New York Univ., 
NY (USA)). Z. Phys., A; 289: No. 4, 433-434(1979). 

In the ejected electron spectra from collisions of Csup(2 +), 
Osup(4+) and Sisup(10,11,12+) with argon atoms at energies of 2-4 
MeV/amu, a series of intense lines has been observed, which origi- 
nates from doubly excited autoionizing states of Be-like projectiles. 
These lines correspond to electron energies between 2 and 20 eV in 
the projectile frame. For kinematic reasons these lines can only be 
detected near the forward direction. 
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2025 Role of the electron impact ionization and electron scatter- 
ing cross section in the breakdown strength of dielectric gases. Chris- 
tophorou, L.G.; James, D.R.; Mathis, R.A. (Oak Ridge National 
Lab., TN). J. Phys., D (London); 12: 1223-1236(1979). 

The role of the electron impact ionization cross section o/sub 
i/(€) and the electron scattering cross section o/sub sc/(€) as a 
function of electron energy € in the breakdown strength of gases/ 
mixtures. Four gases (Ne, Ar, No, and SFe) were chosen for which 
a/sub i/(€) and o/sub sc/(€) at low energies are known. Direct- 
current breakdown strength measurements on Ne, Ar, (Ne + SFe), 
(Ar + SFe), (No + Ne + SFe) and (N2 + Ar + SFe) were made 
and are reported, using sphere-on-sphere to sphere and square-rod to 
plane electrode geometries. On the basis of these measurements and 
the data on €/sub sc/(€) and o/sub i/(€) it was concluded that the 
magnitude of o-/sub sc/(€) at subionization (€ < I) and especially at 
subexcitation («€ < energy of lowest excited electronic state) energies 
is much more significant in effecting a high dielectric strength than is 
€/sub i/(€). The effect of perfluorination and static polarisability on 
a/sub i/(€) is also discussed. 27 references. 


ATOMIC AND MOLECULAR THEORY 
REFER ALSO TO CITATION(S) 2195, 2198 


2026 Perturbation theory for multiconfiguration reference 
states. Davidson, E.R.; Bender, C.F. (Univ. of California, Liver- 
more). Chem. Phys. Lett.; 59: No. 3, 369-374(1 Dec 1978). 

Vector method procedures are adapted to evaluate Rayleigh- 
Schroedinger perturbation corrections to a multiconfiguration zeroth 
order function. If this function is sufficiently flexible, this perturba- 
tion theory can be applied to low lying excited states. The effective- 
ness of the theory is demonstrated on the ground state of F2 and the 
low lying excited states of Mge. Energies calculated through fourth 
order are compared with appropriate CI results. 18 references. 


GENERAL FLUID DYNAMICS 
REFER ALSO TO CITATION(S) 2187 


2027 (LBL—8774) Analysis of the effect of operator splitting 
and of the sampling procedure on the accuracy of Glimm’s method. 
Colella, P. (California Univ., Berkeley (USA). Lawrence Berkeley 
Lab.). Dec 1978. Contract W-7405-ENG-48. 182p. Dep. NTIS, PC 
A09/MF AOl1. 

Thesis. 

A study is made of Glimm’s method, a method for construct- 
ing approximate solutions to systems of hyperbolic conservation 
laws in one space variable by sampling explicit wave solutions. It is 
extended to several space variables by operator splitting. Two funda- 
mental problems are addressed. A highly accurate form of the 
sampling procedure, in one space variable, based on the van der 
Corput sampling sequence is proposed. Error bounds are derived for 
Glimm’s method, with van der Corput sampling, as applied to the 
inviscid Burgers’ equation: for sufficiently small times the error in 
shock locations, speeds, and strengths is no greater than O(h/sup 1/ 
2/abs. value (log h)), and the error in the continuous part of the 
solution, away from shocks, is O(h abs. value (log h)). Here h is the 
spatial increment of the grid, with the estimates holding in the limit 
of h — 0. The improved sampling procedure is tested numerically in 
the case of inviscid compressible flow in one space dimension; it 
gives high-resolution results both in the smooth parts of the solution 
and at discontinuities. The operator splitting procedure by means of 
which the multidimensional method is constructed is investigated. 
An O(1) error stemming from the use of this procedure near shocks 
oblique to the spatial grid is analyzed numerically in the case of the 
equations for inviscid compressible flow in two space dimensions, 
and a method for eliminating this error, by the use of suitable 
artificial viscosity, is proposed and tested. 33 figures. 


2028 (SAND—79-0893) Introduction to computational tech- 
niques for boundary layers. Blottner, F.G. (Sandia Labs., Albuquer- 
que, NM (USA)). Sep 1979. Contract EY-76-C-04-0789. 84p. Dep. 
NTIS, PC A0S5/MF AOl1. 

Finite-difference procedures to solve boundary layer flows in 
fluid mechanics are explained. The governing equations and the 
transformations utilized are described. Basic solution techniques are 
illustrated with the similar boundary layer equations. Nonsimilar 
solutions are developed for the incompressible equations. Various 
example problems are solved, and the numerical results in the 
Fortran listing of the computer codes are presented. 


2029 Modification of Fick's law. Alley, W.E.; Alder, B.J. 
(Lawrence Livermore Laboratory, University of California, Liver- 
more, California 94550). Phys. Rev. Lett.; 43: No. 10, 653-656(3 Sep 
1979). 
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In the presence of long-time memory effects, Fick's law must 
be modified by replacing the diffusion coefficient by a convolution 
over time of the velocity autocorrelation function. This leads to a 
convergent Chapman-Enskog expansion in a fluid provided the 
proper reference frame is taken in the presence of hydrodynamic 
motion. 


2030 Entrainment by a jet at a density interface in a thermally 
stratified vessel. Lorenz, J.J.; Howard, P.A. (Argonne National 
Laboratory, Argonne, I] 60439). J. Heat Transfer; 101: No. 3, 538- 
542(Aug 1979). 

A study was conducted to determine the thermal behavior 
and upward movement of the density interface resulting from en- 
trainment by an impinging jet in a thermally stratified vessel. Experi- 
ments were performed using a cylindrical vessel with water as the 
test fluid. The upward movement of the interface was detected by 
vertical strings of closely spaced thermocouples. As the interface 
passed a given thermocouple location, the temperature was observed 
to drop abruptly while oscillating in the process. It was found that 
vigorous entrainment and mixing maintain a relatively sharp tem- 
perature “step” in the impingement region. Using the theory of free 
submerged jets, a correlation was developed for the rise rate of the 
interface in terms of the Froude number based on local jet impinge- 
ment parameters. 


PROPERTIES AND STRUCTURE OF FLUIDS 


2031 Surface electrical breakdown of tin oxide coated glass. 
Jolly, D.C.; Chu, S.T. (Massachusetts Institute of Technology, De- 
partment of Electrical Engineering and Computer Science, Cam- 
bridge, Massachusetts 02139). J. Appl. Phys.; 50: No. 10, 6196- 
6199(Oct 1979). 

A novel form of surface electrical breakdown is described in 
which the breakdown field strength can be as low as 200 V/cm at 
atmospheric pressure. The surface discharge is a high-pressure arc 
supplied with current through a resistive surface layer. Using a 
theoretically derived expression for the volt-ampere characteristic of 
the arc, lower and upper bounds for the breakdown field can be 
calculated. The measured value lies between these bounds. 


SUPERFLUIDITY 


2032 (LBL—9553) Electrons on the surface of liquid helium. 
Lambert, D.K. (California Univ., Berkeley (USA). Lawrence Berke- 
ley Lab.). May 1979. Contract W-7405-ENG-48. 121p. Dep. NTIS, 
PC A06/MF AO1. 

Thesis. 

Spectroscopic techniques were used to study transitions of 
electrons between bound states in the potential well near a helium 
surface. The charge density distribution of electrons on the surface 
was independently obtained from electrical measurements. From 
these measurements information was obtained about the interaction 
of the bound state electrons with the surface of liquid helium and 
about local disorder in the positions of electrons on the surface. 


2033 (LBL—9553) Electrons on the surface of liquid helium. 
Lambert, D.K. (California Univ., Berkeley (USA). Lawrence Berke- 
ley Lab.). May 1979. Contract W-7405-ENG-48. 121p. Dep. NTIS, 
PC A06/MF AOl. 

Thesis. 

Spectroscopic techniques were used to study transitions of 
electrons between bound states in the potential well near a helium 
surface. The charge density distribution of electrons on the surface 
was independently obtained from electrical measurements. From the 
measurements, information was obtained both about the interaction 
of the bound state electrons with the surface of liquid helium and 
about local disorder in the positions of electrons on the surface. 


2034 Vortex patterns and energies in a rotating superfluid. 
Campbell, L.J.; Ziff, R.M. (Los Alamos Scientific Laboratory, Los 
Alamos, New Mexico 87545). Phys. Rev., B: Condens. Matter; 20: No. 
5, 1886-1902(1 Sep 1979). 

The two-dimensional vortex patterns that occur in a rotating 
cylinder of superfluid *He are systematically ordered for numbers of 
vortices N= 1,2,...,30,37,50 using a prescription for their free energy 
that is independent of angular velocity and is based upon the justified 
omission of images. Barrier energies between patterns of the same N 
and of neighboring N are discussed. A new derivation of the vortex 
free energy for perfect square and triangular lattices gives the result 
in terms of [ (x). Patterns that are expected to display high triangu- 
lar symmetry are studied up to N=217, but circular distortion 
strongly reduces the region of triangular symmetry even in an 
unbounded fluid, as shown by the scattering structure factor. Ac- 
cording to calculations on arrays containing over one-million vorti- 
ces, the destabilizing velocity at the vortex position R in a finite 
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circular region of a perfect triangular lattice is proportional to (R/ 
Re where Ro is the radius of the circular region. 


HIGH ENERGY PHYSICS 


2035 (COO—3023-24) High energy physics at Tufts University. 
Progress report, 1979. (Tufts Univ., Medford, MA 
(USA)). 1979. Contract EY-76-C-02-3023. 153p. Dep. NTIS, PC 
A08/MF AOl1. 

Experimental and theoretical research is summarized. A list of 
publications is included. (JFP) 


PARTICLE INTERACTIONS AND PROPERTIES - 
EXPERIMENTAL 


2036 (COO—3539-11) Experimental investigations in particle 
physics at intermediate December 1, 1978- 


energies. Progress report, 
November 30, 1979. Auerbach, L.B.; Highland, V.L.; McFarlane, 
W.K. (Temple Univ., Philadelphia, PA (USA). Dept. of Physics). 
Aug 1979. Contract EY-76-S-02-3539. 14p. Dep. NTIS, PC A02/MF 
AOI. 


During this period the analysis of the second run at LAMPF 
to search for the three gamma and four gamma decay modes of the 
neutral pion is completed. Also completed, with UNM and og 
(Irvine) is data-taking on the proton-antiproton bound states ex 
ment at the Brookhaven AGS. The data will go through a pre! ini 
nary analysis, and it is expected that some results will be available i in 
this present period. Data-taking on the proton-antiproton experiment 
with Rutgers and BNL is complete; analysis is in progress. The 
analysis of the nucleon-nucleon experiments in collaboration with 
UNM and LASL is nearly complete with the np elastic differential 
cross-section published. The remainder of the analysis of the 800 
MeV data is expected to be complete in the next few months. 
Detailed planning of the pion beta decay measurement at LAMPF 
will be started. 


ELECTROMAGNETIC INTERACTIONS 


2037 Experimental studies of the neutron and proton electro- 
magnetic structure functions. Bodek, A.; Breidenbach, M.; Dubin, 
D.L.; Elias, J.E.; Friedman, J.L; Kendall, H.W.; Poucher, J.S.; 
Riordan, E.M.; Sogard, M.R.; Coward, D.H.; Sherden, DJ. (Physics 
Department and Laboratory for Nuclear Science, Massachusetts 
Institute of Technology, Cambridge, Massachusetts 02139). Phys. 
Rev., D; 20: No. 7, 1471-1552(1 Oct 1979). 

We have carried out an experimental study of the neutron and 
proton deep-inelastic electromagnetic structure functions. The struc- 
ture functions were extracted from electron-proton and electron- 
deuteron differential cross sections measured in three experiments 
spanning the angles 6°, 10° 15° 18° 19° 26° and 34° We report 
primarily on the large-angle (15°—34°) measurements. Neutron 
cross sections were extracted from the deuteron data using an 
impulse approximation. Our results are consistent with the hypoth- 
esis that the nucleon is composed of pointlike constituents. The 
variation of the cross section with angle suggests that the hypotheti- 
cal constituents have spin 1/2. The data for o/sub n//o/sub p/, the 
ratio of the neutron and proton differential cross sections, are in the 
range 0.25 to 1.0, and are within the limits imposed by the quark 
model. Detailed studies of the structure functions were made for a 
range of the scaling variable w from w = 1.3 tow = 10.0, and for a 
range of invariant four-momentum transfer Q? from 1.0 to 20.0 
GeV? These studies indicate that the structure functions approxi- 
mately scale in the variable w, although significant deviations from 
scaling in @ are apparent in the region 1.3 < @w < 3.3. These 
deviations from scaling are in the same direction and of similar 
magnitude for both neutron and proton. The interpretation of the 
data in terms of various theoretical models is discussed. 


2038 Study of charged-pseudoscalar-meson 

from hydrogen and deuterium with 16-GeV linearly polarized photons. 
Quinn, D.J.; Rutherfoord, J.P.; Shupe, M.A.; Sherden, D.J.; Sie- 
mann, R.H.; Sinclair, C.K. (T ufts University, Medford, Massachu- 
setts 02155). Phys. Kev., D; 20: No. 7, 1553-1583(1 Oct 1979). 

The asymmetries in forward w-N, w-A, and K*- (A+) 
photoproduction have been measured with a 16-GeV linearly polar- 
ized beam. The experimental method and the procedures for extract- 
ing cross sections and asymmetries from the data are discussed in 
detail. Information on the energy and momentum-transfer depen- 
dence of cross sections for natural- and unnatural-parity exchange, 
interference between exchanges of opposite G parity, and vector- 
meson dominance is obtained and discussed. 


2039 Measurements of elastic rho- and phi-meson photoproduc- 
tion cross sections on protons from 30 to 180 GeV. Egloff, R.M.; 
Davis, P.J.; Luste, G.J.; Martin, J.F.; Prentice, J.D.; Caldwell, D.O.; 
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Cumalat, J.P.; Eisner, A.M.; Lu, A.; Morrison, R.J.; Yellin, S.J.; 
Nash, T. (University of Toronto, Toronto, Ontario M5S1A7, 
Canada). Phys. Rev. Lett.; 43: No. 10, 657-660(3 Sep 1979). 

The elastic photoproduction cross sections for rho and phi 
mesons from protons have been measured from 30 to 180 GeV. The 
energy dependences agree well with predictions made by using 
vector-meson dominance and an additive quark model. The rho 
cross section is approximately constant with energy while the phi 
cross section rises from 0.5 to 0.7 wb with -ncreasing energy. 


2040 Two-jet calorimeter experiment at Fermilab. Corcoran, 
M.D.; Erwin, A.R.; Thompson, M. (Wisconsin Univ., Madison 
(USA)); Cormell, L.; Dris, M.; Kononenko, W.; Robinson, B.; 
Selove, W.; Yost, B. (Pennsylvania Univ., Philadelphia (USA)); 
Gollon, P.J. (Fermi National Accelerator Lab., Batavia, IL (USA)). 
Phys. Scr.; 19: No. 2, 95-98(Feb 1979). 

A double arm calorimeter and drift chamber system has been 
used to study high psub(T) jets at Fermilab in 130, 200, and 400 GeV 
collisions with a hydrogen target. The response of the calorimeter to 
jets is discussed. Data are presented on the transverse momentum of 
partons in the pion and proton and on the pion structure function. 


WEAK INTERACTIONS 


2041 (COO—1428-459) Annual progress report, 1 October 
1977-28 February 1979. Barnes, V.E.; Carmony, D.D.; Garfinkel, 
A.F.; Gutay, L.J. (Purdue Univ., Lafayette, IN (USA)). 1979. Con- 
tract EY-76-C-02-1428. 47p. Dep. NTIS, PC A03/MF AO1. 

Experimental research in high energy neutrino interactions is 
summarized. A list of publications and some abstracts of recent talks 
are included. (JFP) 


(COO—3072-102) Production of high mass muon pairs by 
225 GeV/c hadron beams and a determination of the pion structure 
function. Hogan, G.E. (Princeton Univ., NJ (USA). Elementary 
Particles Lab.). Jun 1979. Contract EY-76-C-02-3072. 263p. Dep. 
NTIS, PC Al2/MF AOl1. 

Thesis. 

Results are presented from an experiment with a large accept- 
ance spectrometer that measured the production cross section of 
high mass muon pairs from the collision of 225 GeV/c hadron beams 
with a nuclear target, including, for the first time, measurements 
using positive and negative pion beams. Various features of the data, 
such as the helicity angle of the muon pairs and the ratio of the cross 
sections for positive and negative pions provide conclusive evidence 
for the quark-antiquark annihilation model for the production of 
muon pairs. This model is then used to determine the momentum 
distribution for valence quarks in the pion. The best fit to the 
distribution, anti u(x) = (.73 +- .11) x/sup -1/2/[1-x]/sup (1.28 +- 
-15)/, shows that the pion’s structure is clearly different from the 
proton’s structure. 65 references. 


2043 (LA—8030-T) LAMPF neutrino experiment to test muon 
number conservation. Willis, S.E. (Los Alamos Scientific Lab., NM 
(USA)). Sep 1979. Contract W-7405-ENG-36. 157p. Dep. NTIS, PC 
A08/MF AO1. 

Thesis. 

The need for a muon number conservation law separate from 
lepton number conservation is mandated by the absence of neutrino- 
less muon-electron transitions. The form of the muon number con- 
servation law, however, is not determined by these considerations. A 
search was made for electron antineutrinos coming from positive 
muon decays, which would be allowed by a multiplicative formula- 
tion of muon number conservation, but not by an additive formula- 
tion. The LAMPF beam dump was used as a source of positive 
muons decaying at rest; electron antineutrinos were detected via 
inverse beta decay in a six-ton water Cerenkov counter. No excess of 
events above known backgrounds was seen; a limit was placed on 
the branching ratio for positive muon decay to electron antineutrinos 
of R < 6.5%. Electron neutrinos from normal muon decay were 
detected during a fill of the counter with heavy water, via the 
inverse beta decay on the deuteron. The cross section for this 
reaction was measured, averaged over the neutrino energy spectrum; 
the measured value of (0.52 +- 0.18) x 10° cm? is in good 
agreement with the calculated value of 0.48 x 10° cm? 


2044 (RL—78-081, pp 423-454) New quark and multilepton 
oroduction by neutrinos and antineutrinos. Cline, D.B. (Fermi Nation- 
1 Accelerator Lab., Batavia, IL (USA)). 1978. 

From Conference on neutrino physics at accelerators; Oxford, 
UK (3 Jul 1978). 

Experimental data presented at the Oxford Neutrino Confer- 
ence is reviewed including multilepton production, charm produc- 
tion characteristics and the search for additional new quarks. There 
are two direct conclusions: (1) the experimental situation for oppo- 
site sign dilepton production is well described by the GIM mecha- 
nism and (2) below a neutrino energy of 150 GeV, 3 production is 
most likely due to radiative processes. Important open experimental 
questions concern ~~ production, the charm particle lifetime, the 
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production of charm baryons, 3u production at very high energy 
and the origin of 4y events. 


2045 (RL—78-081, pp 188-194) Production of like sign dimuon 
events by neutrinos. Gilchriese, M.G.D. (Pennsylvania Univ., Phila- 
delphia (USA). Dept. of Physics). 1978. 

From Conference on neutrino physics at accelerators; Oxford, 
UK (3 Jul 1978). 

A sample of 46 4” w~ events has been obtained in studying 
high energy neutrino interactions at Fermilab. The analysis of these 
data yields a prompt rate, N/sup prompt/(u” »~//N/sup prompt/ 
(u- p*), of 0.12 +- 0.05 for P/sub p/ > 10 GeV/c. The wp p™ 
events are predominantly of hadronic origin. 


2046 (RL—78-081, pp 209-216) Dimuon production in the Fer- 
milab 15-foot bubble chamber. Harris, F.A.; Cence, R.J.; Jones, M.D. 
(Hawaii Univ., Honolulu (USA)). 1978. 

From Conference on neutrino piysics at accelerators; Oxford, 
UK (3 Jul 1978). 

A preliminary report is given of an investigation of dimuon 
production in the Fermilab 15-foot bubble chamber. Dimuon candi- 
dates corresponding to 2/3 of the film obtained have been analysed. 
From this analysis it has been found that the like-sign dimuons are 
consistent with background. After background subtraction, 26 oppo- 
site-sign dimuons remain, yielding a ratio of dimuon production to 
single-muon production (p/), both with muon momenta greater 
than 4 GeV/c, of (0.43 +- 0.14) x 10°? where the numerator and 
denominator include both neutrino and antineutrino induced events. 
by uncorrected fraction of dimuon events with V’‘s (not all fitted) is 
13 +- 5%. 


2047 (RL—78-081, pp 198-208) Recent results from neutrino 
interactions in heavy neon. Kahn, S. (Brookhaven National Lab., 
Upton, NY (USA)); Baltay, C.; Caroumbalis, D. (Columbia Univ., 
New York (USA)). 1978. 

From Conference on neutrino physics at accelerators; Oxford, 
UK (3 Jul 1978). 

Recent results are reported from an analysis of 100,000 pic- 
tures from the Fermilab 15 ft. bubble chamber filled with heavy 
neon and exposed to the double horn focused, wideband v/sub p/ 
beam. 164 dilepton (u~ e* ) events have been found with 33 vees, in 
good agreement with the GIM model of charm production. The 
production has also been observed of the charmed D® meson, 
followed by the decay D° — K°z* z-, at a rate of (0.7 +- 0.2)% of 
all charged current events. Searches have been carried out for charm 
changing neutral current processes and for heavy lepton production, 
both with negative results; the upper limits obtained in these search- 
es are given. 


2048 (RL—78-081, pp 195-197) Dilepton production by anti- 
neutrinos. Roe, B. (Michigan Univ., Ann Arbor (USA)). 1978. 

From Conference on neutrino physics at accelerators; Oxford, 
UK (3 Jul 1978). 

The results are reported of a search for dilepton production 
from anti-neutrino events carried out in the Fermilab fifteen foot 
bubble chamber. The data from about 6320 charged current anti- 
neutrino events above 10 GeV have been examined. For the investi- 
gation of opposite sign dileptons, events with P/sub p/ > 4 GeV/c 
and P/sub e/ > 0.8 GeV/c were selected. No evidence for events in 
excess of background was found for same sign dileptons using the 
same P/sub p/ > 4 GeV cut. In a heavy lepton production limit 
investigation the number of single electron events were compared 
with the number if v/sub e/ and anti-v/sub e/ interactions expected 
on the basis of Monte Carlo calculations. Charm changing neutral 
currents, anti-v/sub p/N -— anti-v/sub /e* + X, are considered. 


2049 (RL—78-081, pp 285-291) Some neutral current results 
using neutrinos and anti-neutrinos at Fermilab. Roe, B. (Michigan 
Univ., Ann Arbor (USA)). 1978. 

From Conference on neutrino physics at accelerators; Oxford, 
UK (3 Jul 1978). 

Results are reported from neutral current experiments carried 
out at Fermilab using neutrinos and anti-neutrinos. The topics con- 
sidered are anti-neutrino electron elastic scattering, strange particles 
in neutral current and anti-neutrino events, 7*/7*~ ratios for neutral 
current and anti-neutrino events, and inclusive production of rho and 
A resonances in neutrino-hydrogen interactions. 


STRONG BARYON-INDUCED INTERACTIONS 
REFER ALSO TO CITATION(S) 2040, 2042, 2055 


2050 Measurement of multiple scattering at 50 to 200 GeV/c. 
Shen, G.; Ankenbrandt, C.; Atac, M.; Brown, R.; Ecklund, S.; 
Gollon, P.J.; Lach, J.; MacLachlan, J.; Roberts, A.; Fajardo, L.A.; 
Majka, R.; Marx, J.N.; Nemethy, P.; Rosselet, L.; Sandweiss, J.; 
Schiz, A.; Slaughter, A.J. (Fermi National Accelerator Laboratory, 
— Illinois 60510). Phys. Rev., D; 20: No. 7, 1584-1588(1 Oct 
1979). 
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Multiple-scattering distributions were measured at Fermilab 
energies with various targets from hydrogen to lead. Results are 
presented and compared with predictions of Moliere, Mayes et al., 
and Highland. 


2051 Charged-particle multiplicity distributions in pd and pn 
interactions at 400 GeV/c. Dado, S.; Barish, S.J.; Engler, A.; 
Kraemer, R.W.; Lys, J.E.A.; Murphy, C.T.; Brody, A.; Hanlon, J.; 
Kafka, T.; Lo Pinto, F.; Sommars, S. (Carnegie-Mellon University, 
Pittsburgh, Pennsylvania 15213). Phys. Rev., D; 20: No. 7, 1589- 
1597(1 Oct 1979). 

Charged-particle multiplicity distributions in 400-GeV/c pd 
interactions have been studied in an experiment in the Fermilab 30- 
inch bubble chamber. From the fractions of odd-prong and back- 
ward-proton events, a rescatter fraction of 0.22 +- 0.01 is found (for 
N > or = 3). The pn multiplicity distribution is obtained from the 
odd-prong distribution plus a no-cascade assumption. After making 
one-prong and two-prong estimates, mean charged-particle multi- 
plicities of 9.49 +- 0.12 for pd (including slow particles) and 8.57 +- 
0.12 for pn are obtained. In the incident momentum range 100 to 400 
GeV/c, pd and pp distributions are very similar to each other and 
are different from pn distributions. 


2052 Test of isospin invariance in the np —> dzr° reaction at 795 
MeV. Hollas, C.L.; Newsom, C.R.; Riley, P.J. (Texas Univ., Austin 
(USA)); Bonner, B.E. (Los Alamos Scientific Lab., NM (USA)); 
Glass, G. (Texas A and M Univ., College Station (USA)). pp 435- 
436 of Few body systems and nuclear forces. I. Zing], H.; Haftel, M.; 
Zankel, H. (eds.). Berlin, Germany, F.R.; Springer (1978). 

From Conference on few body systems and nuclear forces; 
Graz, Austria (24 Aug 1978). 

We have carried out differential cross section measurements 
for the np — dzr°® reaction at 795 MeV. Yang suggested in 1952 that 
a comparison of the two reactions n + p+ d + w°and p + p—d 
+ m* should provide a severe test of the hypothesis of charge 
independence in strong interactions. This test requires that the 
differential cross sections at the same center-of-mass energy and 
angle have the ratio 1:2 for the two reactions, neglecting 7* - 7° and 
n-p mass differences. 


2053 Measurement of spin interactions in high P/sub t/ proton- 
proton elastic scattering. Ratner, L.G.; Schultz, P.F. (Argonne Na- 
tional Lab., IL (USA)); O'Fallon, J.R. (Argonne Universities Associ- 
ation, IL (USA)); Abe, K.; Crabb, D.G.; Fernow, R.C.; Hansen, 
P.H.; Krisch, A.D.; Mulera, T.A.; Salthouse, A.J. (Michigan Univ., 
Ann Arbor (USA). Randall Lab. of Physics). pp 125-128 of Few 
body systems and nuclear forces. I. Zingl, H.; Haftel, M.; Zankel, H. 
(eds.). Berlin, Germany, F.R.; Springer (1978) 

From Conference on few body systems and nuclear forces; 
Graz, Austria (24 Aug 1978). 

During the last year, we have been measuring the spin corre- 
lation parameter A/sub nn/ and the analyzing power at high trans- 
verse momentum and we find that in particular A/sub nn/ exhibits 
strikingly large effects. The high intensity polarized beam and a 
polarized beam and a polarized target provide a very powerful tool 
for precise investigation of both the spin-orbit forces parameterized 
by A and the spin-spin forces parameterized by Asub(nn). At the 
normal beam momentum of 11.75 GeV/c, the eatracted beam of 2 x 
10° protons with 70% polarization allows us to measure the pure 
spin state proton-proton interaction down to a level of < 0.1 Fermi. 
This indeed probes very deeply into the inner structure of the 
nucleon. 


STRONG MESON-INDUCED INTERACTIONS 
REFER ALSO TO CITATION(S) 2042, 2050 


2054 (BNL—26752) Current status on narrow N anti N states. 
Chung, S.U. (Brookhaven National Lab., Upton, NY (USA)). Sep 
1979. Contract EY-76-C-02-0016. 26p. Dep. NTIS, PC A03/MF 
AOl. 

An attempt is made to summarize the experimental status of 
narrow B anti B states as of mid-1979. In particular, concentration is 
placed on the current experimental situations and prospects regard- 
ing three serious contenders for the so-called baryonium states. 
Theoretical concepts of baryoniums, narrow N anti N states known 
as $(1935), anti pp(2020), and anti pp(2204), and some forthcoming 
results, and problems of the above three resonances are discussed. 31 
references. (JFP) 


2055 Triple-Regge analysis of the reactions 7~ p—-psub(slow) + 
X and 7 p-»7 sub(fast) + X at 147 GeV/c. Brick, D.; Fong, D.G.; 
Heller, M.; Shapiro, A.M.; Widgoff, M. (Brown Univ., Providence, 
RI (USA)); Bruyant, F. (European Organization for Nuclear Re- 
search, Geneva (Sv. :tzerland)); Bogert, D.; Johnson, M. (Fermi 
National Accelerator Lab., Batavia, IL (USA)); Burnstein, R.A.; Fu, 
C. Nucl. Phys., B; 150: No. 1, 109-118(2 Anr 1979) 
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In this paper the authors present new data for the reactions 
7 p — psub(slow) + X™ and wm p — aw sub(fast) + X* at 147 
GeV/c. This is the first time that experimental information on these 
two processes has been obtained using the same apparatus at Fermi- 
lab energies. The triple-Re “Bee formalism is applied to the differential 
cross sections dsigma/dM*sub(x) of both reactions using all the data 
at present available in the literature. A good description of the data 
is obtained when parameters from a triple-Regge fit of the reaction 
pp — p + X are used, together with the assumption of factorization 
of the pomeron and the reggeons. The equality of the dsigma/ 
dM?sub(x) distributions of the two reactions may be explained in 
terms of an interesting assumption in the framework of the independ- 
ent quark model and imposes an additional relation between the 
triple-Regge terms. 


PARTICLE INTERACTIONS AND PROPERTIES - 
THEORETICAL 


GENERAL 
REFER ALSO TO CITATION(S) 2074, 2076, 2083 


vi 4. 


2056 le interactions. O’Raifeartaigh, L.; Park, 
S.Y.; Wali, K.C. (Physics "Department, Syracuse University, Syra- 
cuse, New York 13210). Phys. Rev., D; 20: No. 8, 1941-1950(15 Oct 
1979). 





We study the long-range interactions between an arbitrary 
number of finite-energy monopoles in non-Abelian gauge theories 
with spontaneous symmetry breakdown. The Higgs fields may 
belong to either the adjoint representation or to an arbitrary repre- 
sentation of the gauge group G with residual symmetry group U(1). 
We use the conservation properties of the stress-energy tensor to 
calculate the instantaneous force on monopoles starting from given 
initial field configurations. We show that when the Higgs fields 
belong to the adjoint representation of G, the stress-energy tensor 
vanishes everywhere in the Prasad-Sommerfield limit leading to a 
“no-interaction” result for a system of monopoles (or antimonopoles, 
but not both). When the monopoles are widely separated, one may 
picture each of them as consisting of a “core” outside which (the 
exterior region) the Yang-Mills gauge potentials obey free-field 
Yang-Mills equations. We find exact solutions in the exterior region 
(exterior solutions) and show how they determine the desired long- 
range interactions through the stress-energy tensor. One is led to a 
very simple physical interpretation of the interactions as consisting 
of Coulomb-type attractive or repulsive forces due to magnetic 
charges and Newtonian or Yukawa-type attractive forces due to 
Higgs fields). We show how these forces differ when we have 
massive and massless Higgs fields. In the massless case, the Coulomb 
and Newtonian forces do not have the same strength in general. 
From this result and also the mass spectrum, we find that the 
conjectured symmetry between gauge particles and finite-energy 
monopoles is limited to the case when the Higgs fields belong to the 
adjoint representation. 


2057 Can we measure the number of quark flavors without 
building an ultrahigh-energy accelerator?. Chan, L.H.; Hagiwara, T. 
(Department of Physics, Brandeis University, Waltham, Massachu- 
setts 02154). Phys. Rev., D; 20: No. 7, 1698-1703(1 Oct 1979). 

Phenomenological implications of the nonapplicability of the 
Appelquist-Carazzone “decoupling” theorem for spontaneously 
broken gauge theories are discussed. In particular, if the Higgs scalar 
particle indeed exists and is available in the laboratory, then one can 
in principle determine the total number of quark flavors N/sub F/ 
through measurements of (1) T (H — yy), the Higgs-particle partial 
decay rate into two photons, or (2) o (pp —- H + anything), the 
production cross section in p-p collisions, or (3) o (e*e” — He*e™), 
the production cross section in e*e” collisions via two-photon- 
exchange processes. Otherwise the number N/sub F/ is inaccessible 
in the laboratory at finite energies. 


ELECTROMAGNETIC INTERACTIONS 
REFER ALSO TO CITATION(S) 2066, 2067, 2068 


2058 Magnetic moment of weak bosons produced in pp and pp- 
bar collisions. Mikaelian, K.O.; Samuel, M.A.; Sahdev, Dy (Physics 
Department, Oklahoma State University, Stillwater, Oklahoma 
74074). Phys. Rev. Lett.; 43: No. 11, 746-749(10 Sep 1979). 

We suggest that the reactions pp —- W*” yX and pp-bar — 
W*~ yX are good candidates for measuring the magnetic moment 
parameter kK in p/sub W/= (e/2M/sub W/)\(1+«). The angular 
distribution of the W bosons in pp-bar — W*~ yX is particularly 
sensitive to this parameter. For the gauge-theory value of k=1, we 
have found a peculiar zero in do (du-bar —- W~ y)/dcos@ at cos@ =- 
1/3, the location of this zero depending on the quark charge through 
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cos@=-(1+2Q/sub d/). A similar zero occurs in do (ud-bar — 
W* y)/dcos@. We can offer no explanation for this behavior. 


2059 Higher-order quantum chromodynamic corrections in e* e~ 
annihilation. Dine, M.; Sapirstein, J. (Stanford Linear Accelerator 
Center, Stanford University, Stanford, California 94305). Phys. Rev. 
Lett.; 43: No. 10, 668-671(3 Sep 1979). 

Nonleading quantum chromodynamic corrections to e* e~ 
annihilation into hadrons are computed. Comparison with experi- 
ment is briefly discussed. 


2060 Axis of jet fragmentation. Randa, J. (Department of Phys- 
ics, University of Colorado, Boulder, Colorado 80309). Phys. Rev. 
Lett.; 43: No. 9, 602-605(27 Aug 1979). 

The possibility that jets fragment with limited momentum 
transverse not to the jet momentum but to a color-anticolor axis is 
considered. This broadens jets somewhat in multijet events and leads 
to secondary maxima in the laboratory distributions of jet fragments. 


WEAK INTERACTIONS 


2061 Mass and mixing angles of the tau neutrino. Kolb, E.W.; 
Goldman, T. (W. K. Kellogg Radiation Laboratory, California Insti- 
tute of Technology, Pasadena, California 91125). Phys. Rev. Lett.; 43: 
No. 13, 897-900(24 Sep 1979). 

We examine the possibility that the tau neutrino is sufficiently 
massive to require it to be unstable (m/sub v/tau> or =50 eV). A 
combination of experimental and astrophysical bounds requires a 
mass greater than 10 MeV. For larger masses, we bracket the 
lifetime and decay modes of v/sub tau/, and we give concomitant 
limits on the leptonic mixing angles. 


2062 Two-body hadronic decays of D mesons. Barger, V.; Pak- 
vasa, S. (Department of Physics and Astronomy, University of 
Hawaii at Manoa, Honolulu, Hawaii 96822). Phys. Rev. Lett.; 43: No. 
12, 812-815(17 Sep 1979). 

This Letter accounts for the observed (i) enhancement of [ 
(D° — K~ K*)/I (D° — K~z*) and (ii) suppression of [ (D°® — 
a m*)/T (D° — K~ z* ) relative to tan?@/sub C/ in terms of (i) the 
ratio f/sub K//f/sub 7/ of leptonic decay constants and (ii) different 
effective Cabibbo angles in noncharm and charm sectors. Strong 
new constraints on mixing angles in the six-quark model are implied. 


2063 SU(3) predictions for charmed-meson decays. Wang, L.C.; 
Wilczek, F. (Brookhaven National Laboratory, Upton, New York 
11973). Phys. Rev. Lett.; 43: No. 12, 816-817(17 Sep 1979). 

The predictions of SU(3) for charmed-meson decay are reana- 
lyzed, allowing for expected new weak-mixing angles. 


2064 Compatibility of Cabibbo-suppressed D° decays with weak- 
interaction mixing angles. Suzuki, M. (Department of Physics and 
Lawrence Berkeley Laboratory, University of California, Berkeley, 
California 94720). Phys. Rev. Lett.; 43: No. 12, 818-821(17 Sep 1979). 

The new measurement of the D®°-— K~ 7*, K~ K*, and a 7* 
branching ratios is compared with the range of values allowed by 
weak-interaction mixing angles of heavy quarks. The possibility of 
accommodating this measurement in the standard gauge model is 
discussed. 


STRONG INTERACTIONS, GENERAL 
REFER ALSO TO CITATION(S) 2207 


2065 (DOE/ER—01388-781) Dryson equations, Ward identi- 
ties, and the infrared behavior of Yang-Mills theories. Baker, M. 
(Washington Univ., Seattle (USA). Dept. of Physics). 1979. Contract 
EY-76-C-06-1388. 13p. (RLO—1388-781; CONF-790150—5). Dep. 
NTIS, PC A02/MF AOl1. 

From Orbis scientiae 1979 conference; Coral Gables, FL, 
USA (15 Jan 1979). 

It was shown using the Schwinger-Dyson equations and the 
Slavnov-Taylor identities of Yang-Mills theory that no inconsistency 
arises if the gluon propagator behaves like (1/p*)? for small p?. To 
see whether the theory actually contains such singular long range 
behavior, a nonperturbative closed set of equations was formulated 
by neglecting the transverse parts of [ and Ty in the Schwinger- 
Dyson equations. This simplification preserves all the symmetries of 
the theory and allows the possibility for a singular low-momentum 
behavior of the gluon propagator. The justification for neglecting ['/ 
sup (T)/ and [;/sup (T)/ is not evident but it is expected that the 
present study of the resulting equations will elucidate this simplifica- 
tion, which leads to a closed set of equations. 


2066 Electromagnetic shift of heavy-quark energy levels due to 
confinement. Blaha, S. (Center for Theoretical Physics, Laboratory 
for Nuclear Science and Department of Physics, Massachusetts 
Institute of Technology, Cambridge, Massachusetts 02139). Phys. 
Rev., D; 20: No. 7, 1685-1687(1 Oct 1979). 
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The electromagnetic shift of the energy of a heavy quark is 
calculated in leading approximation. The shift, which is a confine- 
ment effect, is evaluated within the framework of the MIT bag 
model. It is found to be of the order of 1 MeV/c? 


STRONG INTERACTIONS, BARYON NO.=0 


2067 Higgs particle production by Z — Hy. Cahn, R.N. (Cali- 
fornia Univ., Davis (USA). Dept. of Physics); Chanowitz, M.S.; 
Fleishon, N. (California Univ., Berkeley (USA). Lawrence Berkeley 
Lab.). Phys. Lett., B; 82: No. 1, 113-116(12 Mar 1979). 

The rate for the decay of a Z-boson into a Higgs boson and 
monochromatic photon is computed to leading order in the standard 
SU(2) X U(1) gauge theory. The coupling has contributions from 
fermion and W-boson loops. The W-boson loop dominates unless the 
number of heavy fermion generations exceeds six. The branching 
ratio computed from the W-boson loop contribution, B(Z — Hy), is 
approximately 2 X 10~®(1 - (M?sub(H)/M?sub(Z))* 


2068 Hadron and photon production at large transverse momen- 
tum and the dynamics of QCD jets. Brodsky, S.J. (Stanford Linear 
Accelerator Center, CA (USA)). Phys. Scr.; 19: No. 2, 154-167(Feb 
1979) 

The phenomenology of hadron and photon reactions at short 
distances is iscussed in terms of perturbative quantum chromodyna- 
mics. In addition to large psub(T) hadron reactions, the author 
reviews predictions for jet production in two-photon collisions, the 
relationship of photon and gluon jet production, hadronic produc- 
tion and color separtion, upsilon decay into hadrons and photons, 
leading particle distributions in low psub(T) hadron collisions, discri- 
minants of quark and gluon jets, and the effects of coherence on 
gluon distributions in hadrons. A number of new experimental tests 
of QCD are discussed. 


STRONG INTERACTIONS, BARYON NO.=1 
REFER ALSO TO CITATION(S) 2068 


2069 Low-energy meson-nucleon scattering analysis in the P- 
matrix formalism. Roiesnel, C. (Center for Theoretical Physics, 
Laboratory for Nuclear Science and Department of Physics, Massa- 
chusetts Institute of Technology, Cambridge, Massachusetts 02139). 
Phys. Rev., D; 20: No. 7, 1646-1655(1 Oct 1979). 

We analyze the low-energy S-wave scattering of pseudoscalar 
mesons by nucleons in the P-matrix formalism recently proposed by 
Jaffe and Low. We find from the data clear evidence for the 
predicted bag-model Q*Q-bar states in all the exotic and nonexotic 
channels we analyze. 


STRONG INTERACTIONS, BARYON NO. GREATER THAN 
1 


2070 (ORO—3992-365) Spatio temporal development of hadron- 
nucleus collisions. Valanju, P.; Sudarshan, E.C.G.; Chiu, C.B. (Texas 
Univ., Austin (USA). Center for Particle Theory). Jun 1979. Con- 
tract EY-76-S-05-3992. 37p. Dep. NTIS, PC A03/MF AOl1. 

In contrast to the usual S-matrix approach where only asymp- 
totic reaction products are considered, the spatio-temporal develop- 
ment of hadronic reactions following Feinberg is studied. Certain 
features of the development are generally applicable to a wide 
variety of reactions. The crucial aspect is the Zeno effect modifying 
the interactions which take place in rapid succession. The time scales 
involved make the Zeno effect practically unobservable except in 
nuclear hadronic cascades. After demonstrating the nature of the 
modifications in solvable models it is applied to hadronic cascades 
and a good fit is obtained to the data on pion production in hadron- 
nucleus collision at incident projectile energies of 50, 100 and 200 
GeV. This good fit is obtained without the use of any free param- 
eters. 15 references. 


2071 p-p resonances: A link between nuclear and hadronic exci- 
tations. Mac Gregor, M.H. (Lawrence Livermore Laboratory, 
Livermore, California 94550). Phys. Rev., D; 20: No. 7, 1616-1632(1 
Oct 1979). 

Evidence of resonant behavior has recently been discovered 
in p-p scattering, and possibly also in n-p scattering. In particular, 
the p-p data indicate the existence of ‘De, *F3, and 'G,4 resonances 
at energies of approximately 2140, 2260, and 2430 MeV. The correla- 
tion between increasing | values and increasing energies that is 
observed in these resonances suggests a form of rotational motion. 
Since a virtually bound nucleon-nucleon state represents the low- 
mass limit of a multinucleon (nuclear) system, we logically expect 
the rotational behavior of this dinucleon state to follow the known 
systematics of nuclear physics. The rotational motion is highly 
nonadiabatic for this very light dinucleon system, so that an 1 (1 + 1) 
energy interval rule is expected to apply, where | is the orbital 
angular momentum quantum number. In support of this idea, we 
show experimental data plots which reveal that (1) rotational bands 
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in very light nuclei and in the dinucleon follow the expected | (1 + 
1) interval rule, and (2) the experimental moments of inertia of the 
rotating bandheads exhibit the expected A/sup 5/3/ behavior, where 
A is the atomic weight. We can extend these concepts even farther 
by formally sorting the observed baryon and meson resonances into 
nonadiabatic rotational bands. When we do this, we discover that 
the experimental moments of inertia of these hadron rotational 
bands, plotted as a function of the bandhead masses, extrapolate 
smoothly into the moments of inertia of the very light atomic nuclei. 
Applying the | (1 + 1) energy interval rule to the observed 'De, *Fs, 
and *G, p-p resonances, and then extrapolating to 1 = 0 to obtain 
the mass of the unobserved p-p bandhead, we discover that it 
corresponds to a virtual pp7 bound state, which is a characteristic 
hadronic excitation. 


PARTICLE INVARIANCE PRINCIPLES AND 
SYMMETRIES 


GENERAL 
REFER ALSO TO CITATION(S) 2061, 2078 


2072 (SLAC-PUB—2409) Parity nonconservation in 

electron scattering at high energies. Prescott, C.Y. (Stanford Linear 
Accelerator Center, CA (USA)). Oct 1979. Contract EY-76-C-03- 
0515. 15p. Dep. NTIS, PC A02/MF AOI. 

Recent observations of parity violation in inelastic scattering 
of electrons at high energy is discussed with reference to the process 
e(polarized) + D(unpolarized) — e + X. The kinetics of this 
process, the idealized case of scattering from free quark targets, 
experimental techniques and results, and relations to atomic physics 
of parity violation in bismuth and thallium atoms with a model 
independent analysis. 17 references. (JFP) 


APPLICATIONS TO STRONG INTERACTIONS 
REFER ALSO TO CITATION(S) 2073 


2073 Strong and weak CP violation. Ellis, J.; Gaillard, M.K. 
(Fermi National Accelerator Lab., Batavia, IL (USA)). Nucl. Phys., 
B; 150: No. 1, 141-162(2 Apr 1979). 

The renormalization of the QCD vacuum parameter theta 
which arises from CP violation in the weak interactions is studied. In 
the Kobayashi-Maskawa extension of the Weinberg-Salam model to 
include six quarks, the first renormalization of theta occurs in O(a?) 
and is apparently O(10~ '*). If it is assumed that theta = 0 at some 
unknown ‘relaxation’ scale jo, this renormalization makes a contribu- 
tion to the neutron electric dipole moment which is probably 
O(10-*! to 10~5*)cm and smaller than the purely perturbative contri- 
bution. Infinite renormalization of theta may first occur in O(a’), 
and a topological class of diagrams of this order which do indeed 
require infinite renormalization of theta is isolated. For any reason- 
able choice of the relaxation scale po, the residual finite theta 
renormalization is much smaller than the first finite O(a?) contribu- 
tion. The authors finish with some remarks about theta renormaliza- 
tion in other weak interaction models of CP violation. 


FIELD THEORY 
REFER ALSO TO CITATION(S) 2056, 2057, 2073, 2210 


2074 Quantum chromodynamics and the dynamics of hadrons. 
Brodsky, S.J. (Stanford Linear Accelerator Center, Stanford Univer- 
sity, Stanford, California 94305). AJP (Am. Inst. Phys.) Conf. Proc.; 
55: No. 1, 1-95(Sep 1979). (CONF-7808111—). 

From La Jolla Institute workshop on quantum chromodyna- 
mics; La Jolla, CA, USA (Aug 1978). 

The application of perturbative quantum chromodynamics to 
the dynamics of hadrons at short distance is reviewed, with particu- 
lar emphasis on the role of the hadronic bound state. A number of 
new applications are discussed, including (a) the modification to 
QCD scaling violations in structure functions due to hadronic bind- 
ing (b) a discussion of coherence and binding corrections to the 
gluon and sea-quark distributions; (c) QDC radiative corrections to 
dimensional counting rules for exclusive processes and hadronic 
form factors at large momentum transfer; (d) generalized counting 
rules for inclusive processes; (e) the special role of photon-induced 
reactions in QCD, specially applications to jet production in 
photon—photon collisions, and photon production at large trans- 
verse momentum. We also present a short review of the central 
problems in large P/sub T/ hadronic reactions and the distinguishing 
characteristics of gluon and quark jets. 
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2075 Monte Carlo study of Abelian lattice gauge theories. 
Creutz, M.; — L.; Rebbi, C. (Physics Department, Brookhaven 
National Labora ry, Upton, New York 11973). Phys. Rev., D; 20: 
No. 8, 1915-1922(15 Oct 1979). 

Using Monte Carlo a we study the thermodynamics 
of four-dimensional Euclidean lattice gauge theories, with gauge 
groups Z/sub N/ and U(1). For N < or = 4 the models exhibit a 
single first-order ed transition, while for N > or = 5 we observe 
two transitions of higher order. As N increases, one of these transi- 


tions moves toward zero temperature, whereas the other remains at 
finite temperature and survives in the U(1) limit. The behavior of the 
Wilson loop factor is also analyzed for the Z2 and Zs models. 


2076 Confinement in compact QED for low couplings. Ben- 
Menahem, S. (Stanford Linear Accelerator Center, Stanford Univer- 
sity, Stanford, California 94305). Phys. Rev., D; 20: No. 8, 1923- 
1933(15 Oct 1979). 

A comparison is made between several models of lattice 
QED, in 2+1 dimensions, which have been shown to exhibit con- 
finement for small couplings. We also compare two different ap- 
proaches which have been employed to study this phenomenon: the 
variational and path-integral methods. The reasons for differences in 
the results are explored. The importance of compactness for low- 
coupling confinement is demonstrated. 


2077 Asymptotic freedom in the infinite-momentum frame. 
Thorn, C.B. (Center for Theoretical Physics, Laboratory for Nucle- 
ar Science it of Physics, Massachusetts Institute of 
Technology, Cambridge, Massachusetts 02139). Phys. Rev., D; 20: 
No. 8, 1934-1940(15 Oct 1979). 

We study the renormalization of SU(N) Yang-Mills theory 
through one loop in the null-plane gauge. We choose as a measure of 
the effective coupling the off-shell four-gluon correlation function 
with all legs having zero transverse momentum. We find that, in 
addition to self-energy and vertex corrections, two-gluon exchange 
contributes to coupling-constant renormalization in an essential way. 
In this gauge, asymptotic freedom is due to a residual attraction 
between two gluons in the ultraviolet domain. 


2078 Effective potential for spontaneously broken gauge the- 
ories and gauge hierarchies. ein, sat Conk, B. (Department of 
Physics, Brandeis University, Waltham, Massachusetts 02154). Phys. 
Rev., D; 20: No. 8, 1988-2005(15 Oct 1979). 

The Appelquist-Carazzone effective-field-theory method, 
where one uses effective light-field coupling constants dependent on 
the heavy-field sector, is explicitly shown to be valid for the discus- 
sion of the gauge-hierarchy problem in grand unified gauge models. 
Using the method of functionals we derive an expression for the one- 
loop approximation to the scalar-field effective potential for sponta- 
neously broken theories in an arbitrary R/sub xi/ gauge. We argue 
that this potential generates, through its derivatives, valid zero- 
momentum, one-particle-irreducible vertices for any value of € (not 
just the a Landau gauge). The equation that the one-loop 
vacuum correction must satisfy is presented, and we solve this 
equation for a number of spontaneously broken theories including 
gauge theories with gauge groups U(1) and SO(3). We find that a 
one-loop vacuum shift in a massless, non-Goldstone direction occurs 
via the Coleman-Weinberg mechanism with an effective coupling 
constant dependent on the heavy-field sector. 


2079 Covariance problem in two-dimensional quantum chromo- 
dynamics. Hagen, C.R. (Department of Physics and Astronomy, 
University of Rochester, Rochester, New York 14627). Phys. Rev., 
D; 20: No. 8, 2006-2010(15 Oct 1979). 

The problem of covariance in the field theory of a two- 
dimensional non-Abelian gauge field is considered. Since earlier 
work has shown that covariance fails (in charged sectors) for the 
Schwinger model, particular attention is given to an evaluation of 
the role played by the non-Abelian nature of the fields. In contrast to 
ali earlier attempts at this problem, it is found that the potential 
covariance-breaking terms are identical to those found in the Abelian 
theory provided that one expresses them in terms of the total (i-e., 
conserved) current operator. The question of covariance is thus seen 
to reduce in all cases to a determination as to whether there exists a 
conserved global charge in the theory. Since the charge operator in 
the Schwinger model is conserved only in neutral sectors, one is 
thereby led to infer a probable failure of covariance in the non- 
Abelian theory, but one which is identical tc that found for the U(1) 
case. 


2080 Asymptotic behavior of the Sudakov form factor. Mueller, 
A.H. (Department of Physics, Columbia University, New York, 
New York 10027). Phys. Rev., D; 20: No. 8, 2037-2046(15 Oct 1979). 

The asymptotic behavior of the form factor in quantum 
electrodynamics is calculated in case the photon has a mass. The 
technique used takes into account all logarithms in q? but neglects 
inverse powers of q®. The result is essentially that found by Sudakov. 
In order to obtain this result the large-n behavior of y/sub n/ is 
obtained 
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2081 Vanishing graphs, planarity, and reggeization. Cicuta, 
G.M. (Stanford Linear Accelerator Center, Stanford University, 
Stanford, California 94305). Phys. Rev. Lett.; 43: No. 12, 826-829(17 
Sep 1979). 

An infinite class of nonplanar skeleton graphs is found to 
vanish in any non-Abelian gauge theory. Thus, the dominance of 
planar graphs is enhanced, particularly in processes where some 
momenta are very large. 


2082 Parametric Baecklund transformation for self-dual SU(N) 
Yang-Mills fields. Prasad, M.K.; Sinha, A.; Wang, L.C. (Institute for 
Theoretical Physics of State University of New York at Stony 
Brook, Stony Brook, New York 11794). Phys. Rev. Lett.; 43: No. 11, 
750-753(10 Sep 1979). 

With use of a manifestly gauge-invariant formulation, a two- 
parameter Baecklund transformation is constructed for the self-dual 
SU(N) Yang-Mills fields. Some of its properties and implications are 
discussed. 


2083 Applications of quantum chromodynamics. Field, R.D. 
(California Institute of Technology, Pasadena, California 91125). 
EY76-C-03-0068. AJP (Am. Inst. Phys.) Conf. Proc.; 55: No. 1, 97- 
242(Sep 1979). 

Perturbative application of the theory of Quantum Chromo- 
dynamics (QCQ) are examined and compared with experimental 
data. Particular emphasis is placed on understanding the similarities 
and differences between the QCD results and the expectations of the 
naive parton model. 


2084 Semiclassical methods in quantum chromodynamics: 
Toward a theory of hadron structure. Gallan, C.G. Jr.; Dashen, R.F.; 
Gross, D.J. (Princeton University, Princeton, New Jersey 08540). 
EY-76-S-02-2220. AIP (Am. Inst. Phys.) Conf. Proc.; 55: No. 1, 269- 
339(Sep 1979). 

Vacuum states are examined in Yang-Mills theory. (AIP) 


2085 Unambiguous field-strength formulation and dual poten- 
tials for gauge theories. Halpern, M.B. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.). Phys. Lett., B; 81: No. 2, 245- 
249(12 Feb 1979). 

Using completely fixed axial-like gauges, the author con- 
structs the unique inversion A(F) for the potential A in terms of the 
field strength F. A change of variable to F results in an unambiguous 
field-strength formation for any gauge theory; F is constrained to 
satisfy the Bianchi identities deltaF tilde - eA(F)F tilde = 0. Dual 
potentials A tilde may also be introduced as functional Fourier 
conjugate to the Bianchi forms. For quantum electrodynamics in 
four dimensions, duality [F reversible F tilde, A reversible A tilde] is 
a perfect symmetry. Residuals of this symmetry persist in all theories 
however; e.g. A tilde is always canonically conjugate to the magnet- 
ic fields. 


SCATTERING THEORY 


2086 (IAEA-SMR—45, pp 153-160) Zero range three-particle 
equations. Noyes, H.P.; Zeiger, E.M. (Stanford Linear Accelerator 
Center, CA (USA)). 1978. 

From Workshop on few-body problems in nuclear physics; 
Trieste, Italy (13 Mar 1978). 

In order to separate the entire effect of two-particle on-shell 
scatterings in three-particle systems from the effects of hidden me- 
sonic degrees of freedom (off-shell effects and three-body forces) we 
take the zero-range limit of the Karlsson-Zeiger equations. Although 
the Faddeev equations are ambiguous in this limit, the KZ equations 
remain well defined. Using only two-particle phase shifts, binding 
energies, and reduced widths, these zero-range equations uniquely 
predict the three-particle observables which would occur in the 
absence of hidden mesonic degrees of freedom. The three-particle 
amplitudes possess all requisite physical symmetry properties, and 
can be proved to be unitary if the spectator basis is orthonormal and 
complete. Possible extensions of the scheme for the analysis of three- 
particle final states, to zero range four-particle equations, and to 
relativistic systems are conjectured. 
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NUCLEAR PHYSICS 


2087 (LA—8040-MS) GAMMON activation library. Battat, 
M.E.; LaBauve, R.J.; Muir, D.W. (Los Alamos Scientific Lab., NM 
(USA)). Sep 1979. Contract W-7405-ENG-36. 38p. Dep. NTIS, PC 
A03/MF AOl. 


ERA VOL. 5, NO. 1 


The GAMMON activation library is specifically designed for 
fusion reaction application, but is also adequate for many other 
design studies. The library contains multigroup cross sections (in 100 
energy groups) for 420 neutron-induced reactions, multigroup 
gamma-ray spectra (in 25 energy groups) for 107 unique daughter 
products, maximum permissible concentrations (MPC’s) for 200 re- 
action products, and absorbable decay energy (sensible heat) for 85 
products. 3 tables. 


2088 (LBL—8151) Nuclear science annual report, July 1, 1977- 
June 30, 1978. Schroeder, L.S.; Gough, R.A.; Nurmia, M.J. (eds.). 
(California Univ., Berkeley (USA). Lawrence Berkeley Lab.). 1978. 
Contract W-7405-ENG-48. 300p. Dep. NTIS, PC A13/MF AOl1. 

Activities for the period July 1, 1977, through June 30, 1978, 
are reported in the following areas: experimental research (nuclear 
structure; nuclear reactions and scattering; relativistic heavy ions - 
projectile and target fragmentation, central collisions; the Table of 
Isotopes Project, atomic physics, and magnetic monopoles), theory 
of nuclear collisions (microscopic, macroscopic, relativistic), and 
apparatus (accelerator operations and development, nuclear instru- 
mentation). Also included are thesis abstracts, publications lists, and 
an author index. Individual abstracts were prepared for 33 of the 
reports in this volume. (RWR) 


2089 Recent references, January through April 1979. Ewbank, 
W.B.; Hurley, F.W.; McGinnis, M.R.; Ramavataram, S. (Oak Ridge 
National Laboratory, Oak Ridge, Tennessee 37830, USA). Nucl. 
Data Sheets; 27: No. 2, 229(Jun 1979). 

References, key words, key numbers, and reaction indexing 
are given for all literature received by the Nuclear Data Project or 
assigned key numbers between January and April 1979. (AIP) 


2090 Use of DBMS-10 for storage and retrieval of evaluated 
nuclear data files. Dunford, C.L. (Brookhaven National Lab., Upton, 
NY (USA)). pp 232-238 of Generalized data management systems 
and scientific information. Paris, France; OECD Nuclear Energy 
Agency (1978). 

The use of a data base management system (DBMS) for 
storage of, and retrieval from, the many scientific data bases main- 
tained by the National Nuclear Data Center is currently being 
investigated. It would appear that a commercially available DBMS 
package would save the Center considerable money and manpower 
when adding new data files to our library and in the long-term 
maintenance of our current data files. Current DBMS technology 
and experience with our internal DBMS system suggests an inherent 
inefficiency in processing large data networks where significant 
portions are accessed in a sequential manner. Such a file is the 
Evaluated Nuclear Data File (ENDF/B), which contains many 
large data tables, each one normally accessed in a sequential manner. 
After gaining some experience and success in small applications of 
the commercially available DBMS package, DBMS-10, on the 
Center’s DECsystem-10 computer, it was decided to select one of 
our large data bases as a test case before making a final decision on 
the implementation of DBMS-10 for all our data bases. The obvious 
approach is to utilize the DBMS to index a random access file. In 
this way one is able to increase the storage and retrieval efficiency at 
the one-time cost of additional programming effort. 


NUCLEAR PROPERTIES AND REACTIONS, A=1- 
5, EXPERIMENTAL 


MASS, ABUNDANCE, AND BINDING ENERGY 
REFER ALSO TO CITATION(S) 2091 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 2052 


2091 (CONF-790968—1) Precise y-ray energies from radionu- 
clide decay and the (n,y) reaction: revised values for the neutron mass 
and selected neutron binding energies. Greenwood, R.C.; Helmer, 
R.G.; Gehrke, R.J.; Chrien, R.E. (Idaho National Engineering Lab., 
Idaho Falls (USA); Brookhaven National Lab., Upton, NY (USA)). 
1979. Contract EY-76-C-07-1570. 13p. Dep. NTIS, PC A02/MF 
AOl. 

From 6. international conference on atomic masses; East 
Lansing, MI, USA (18 Sep 1979). 

Precise measurements of y-ray energies up to 3.5 MeV from 
several radionuclides were made using Ge(Li) detectors. Also, the 
*H(n,y) reaction y-ray energy was measured and from it a value was 
obtained for the deuteron binding energy. Combining this S/sub n/ 
(7H) with published mass differences, values were obtained for the 
neutron binding energies of *H, C, C, and 'N, and for the 
neutron mass excess. This value of S/sub n/('*N) was used in 
conjunction with measured y-ray energy differences to obtain ener- 
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gies of selected y rays from the *N(n,y) reaction up to 10.8 MeV. 
29 references. 


2092 (LBL—8151, pp 58) Tensor analyzing power in d vector 
+ p scattering and the deuteron D-state. Conzett, H.E.; von Rossen, 
P.; Stephenson, E.J.; Leemann, B.T.; Larimer, R.M. 1978. 
In Nuclear science annual report, July 1, 1977-June 30, 1978. 
The tensor analyzing power T22 is shown as a function of cos 
theta as measured in d-vector + p elastic scattering at 45 MeV. 1 
figure. (RWR) 


2093 (LBL—8151, pp 59-61) Cross section and vector analyzing 
power iT;; in the processes *He(d vector, d)*He and *He(d vector, 
p)*He between 15 and 40 MeV. Roy, R.; Seiler, F.; Conzett, H.E.; 
Rad, F.N.; Larimer, R.M. 1978. 

In Nuclear science annual report, July 1, 1977-June 30, 1978. 

Angular distributions of cross sections and iT;; are shown for 
these reactions at six energies between 14 and 40 MeV. Legendre 
polynomial fits were carried out. 2 figures. (RWR) 


2094 (SLAC-PUB—2401) Further measurements of parity non- 
conservation in inelastic electron scattering. Prescott, C.Y. (Stanford 
Linear Accelerator Center, CA (USA)). 1979. Contract EY-76-C-03- 
0515. 12p. (CONF-790885—1). Dep. NTIS, PC A02/MF AOI. 

From 9. international symposium on lepton and photon inter- 
actions at high energy; Batavia, IL, USA (23 Aug 1979). 

Measurements of the y-dependence of the parity nonconserv- 
ing asymmetries for inelastic electron scattering from deuterium. 
The measurements cover a range of y values from 0.15 to 0.36 and 
show only a small y-dependence. The results are in good agreement 
with the Weinberg-Salam model for sin?@/sub W/ = 0.224 +- 
0.020. 20 references. 


2095 Scattering of polarized deuterons on *He between 10 and 
17 MeV. Ohlsen, G.G.; Jarmie, N.; Haglund, R.H. Jr.; Brown, R.E. 
(Los Alamos Scientific Lab., NM (USA)); Schmelzbach, P.A. (Los 
Alamos Scientific Lab., NM (USA); Eidgenoessische Technische 
Hochschule, Zurich (Switzerland)). pp 312-313 of Few body systems 
and nuclear forces. I. Zingl, H.; Haftel, M.; Zankel, H. (eds.). Berlin, 
Germany, F.R.; Springer (1978). 

From Conference on few body systems and nuclear forces; 
Graz, Austria (24 Aug 1978). 

Using the LASL polarized beam facility, the cross section and 
vector and tensor analysing powers for the *He(d vector,d)*He and 
3He(d vector,p)*He reactions have been measured in a large angular 
range at energies between 10 and 17 MeV. 


NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19 THEORETICAL 


MASS, ABUNDANCE, AND BINDING ENERGY 


2096 Single-folding model for the spin-orbit potential between 
19F and 7°Si. Golin, M.B.; Kubono, S. (Brookhaven National Labo- 
ratory, Upton, New York 11973). Phys. Rev., C; 20: No. 4, 1347- 
1349(Oct 1979). 

A general expression for the spin-orbit potential between two 
heavy ions is derived using the single-folding method. This expres- 
sion is applied to the calculation of the spin- -rbit potential between 
°F and **Si, using single-particle as well as cluster model wave 
functions for ‘°F. In the cluster model, the magnitude of the "°F + 
8Si spin-orbit potential at the strong absorption radius is enhanced 
by a factor of 50 over the single-particle model estimate. 


NUCLEAR REACTIONS AND SCATTERING 


2097 (ORO—5126-73) Finite-range coupled reaction channel 
investigation of the elastic transfer process. Griffin, P.J.; Koshel, R.D. 
(Maryland Univ., College Park (USA). Dept. of Physics and Astron- 
omy; Ohio Univ., Athens (USA). Dept. of Physics). May 1979. 
Contract EY-76-S-05-5126. 18p. Dep. NTIS, PC A02/MF AOI. 

Results of calculations for the elastic transfer reaction 
18C(72C,"2C)C" at laboratory energies of 15 and 87 MeV are 
presented. The exchange amplitude is calculated using finite range 
CRC and DWBA methods. Recoil was included in all calculations. 
The results of the calculations indicate that CRC effects are impor- 
tant at the lower of the two energies while recoil effects are not. At 
the higher energy for the reaction studied the results of the calcula- 
tion indicate that CRC effects are negligible while recoil effects are 
important. 13 references. 


2098 Isobar-hole doorway states and 7-'*O scattering. Hirata, 
M.; Koch, J.H.; Lenz, F.; Moniz, E.J. (Department of Physics, 
Hiroshima University, Hiroshima, Japan). EY-76-C-02-3069. Ann. 
Phys. (N. Y.); 120: No. 1, 205-248(Jul 1979). 

We describe and apply the isobar-hole approach to intermedi- 
ate energy pion-nucleus reactions. Pion propagation, nucleon and 
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isobar rope es restrictions and A propagation are calculated 
explicitly wi a shell model framework. Intermediate coupling to 
multihole channels, for example through pion absorption, is treated 
phenomenologically through an isobar spreading potential. We find 
strongly collective A-hole states, leading to a reformulation of the 
approach in an extended schematic model. This entails systematic 
construction of a A-hole doorway state basis within which the A- 
hole propagator is evaluated. We find that this doorway space can 
be truncated at very low dimensionaltiy while preserving accuracy, 
thereby simplifying the calculations appreciably. We make a detailed 
comparison between -* theoretical results and recent data for 7* — 
16O scattering in the pion energy range 50—340 MeV. Nonresonant 
aN interactions and t' aytieee: A Coulomb interaction are included 
in the calculations. The data is reproduced quite well both below 
and in the resonance region, and we discuss in detail the role of 
various d mechanisms. Above the resonance, the calcula- 
tions are far less successful. We discuss possible shortcomings, stress- 
ing the role of inclusive pion-nucleus reactions for revealing the 
important dynamics. As a test of the A spreading potential used for 
describing elastic scattering, we calculate the total cross section for 
pion absorption. The result agrees reasonably well with the available 
data. 


NUCLEAR PROPERTIES AND REACTIONS, A=6- 
19, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 2108 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 2091, 2154 


2099 (LBL—8151, pp 3-4) (Heavy ion, 2p) reactions on light 
nuclei. Bice, A.N.; de Meijer, R.J.; Stahel, D.P.; Cerny, J. 1978. 
In Nuclear science annual report, July 1, 1977-June 30, 1978. 
Spectra from the *C(°*0,2p)“Mg reaction at 40 MeV are 
presented. The data suggest that **Mg is produced from a two- 
proton sequential process by a compound-nucleus reaction. 4 figures. 


(RWR) 


2100 (LBL—8151, pp 5-6) High spin states of ®°O. Bice, A.N.; 
Stahel, D.P.; de Meijer, R.J.; Cerny, J. 1978. 

In Nuclear science annual report, July 1, 1977-June 30, 1978. 

The 'O(a,?He)”°Oreaction at 65 MeV was used to study 
highly excited, high-spin states in *°O. A 15° spectrum is shown 
along with the results of a DWBA analysis of angular distributions 
for seven final states of 7°O. Possible L-transfers are suggested for 
previously uncharacterized states at 7.78, 8.78, 10.2, and 11.3 MeV. 2 
figures. (RWR) 


2101 (LBL—8151, pp 10-11) Observation of ?He and a/sup */ 
as intermediate states in three-body reactions. Stahel, D.P.; de Meijer, 
R.J.; Bice, A.N.; Cerny, J. 1978. 

In Nuclear science annual report, July 1, 1977-June 30, 1978. 

2C(a,pp)'*C and 'C(a,pt)'*C reactions were observed at 65 
MeV, and spectra are shown. The former reaction proceeds essen- 
tially as a two-neutron stripping reaction; the latter proceeds as an 
(a,a/sup */) reaction, where a/sup */ is the O° first excited state of 
“He. The results are contrasted with those for "C(*He,pp) at 45 
MeV and “C(*He,pt) at 50 MeV. 3 figures. (RWR) 


2102 (LBL—8151, pp 118-119) Study of projectile fragmenta- 
tion of '*C, '*O beams at 90 MeV/nucleon. Van Bibber, K.; Hendrie, 
D.L.; Harvey, B.G.; Scott, D.K.; Wieman, H.H.; Schroeder, L.S.; 
Geaga, J.V.; Chessin, S.A.; Grossiord, J.Y. 1978. 

In Nuclear science annual report, July 1, 1977-June 30, 1978. 

A typical spectrum from the reaction "*“O + Be — *Be + X 
is shown. Angular distributions for the production of N and Be 
isotopes in the "*O + Al reaction are presented; there is a more 
rapid fall-off with angle for the heavier isotopes. Widths of fragment 
momentum spectra are plotted as a function of fragment mass in the 
projectile frame for "*O + Au, Be; these results show sharp dis- 
agreement with the systematics of momentum widths observed at 
other energies. 3 figures. (RWR) 


2103 Reaction ‘Nit.p)'"N. Fortune, H.T.; Moore, G.E.; 
Bland, L.; Cobern, M.E.; Mordechai, S.; Middleton, R.; Lawson, 
R.D. (Physics Department, University of Pennsylvania, Philadel- 
phia, Pennsylvania 19104). Phys. Rev., C; 20: No. 4, 1228-1235(Oct 
1979). 


In “N(t,p), at E/sub t/ = 15 MeV, 19 angular distributions 
were measured for levels up to 7 MeV in excitation. Comparison 
with distorted-wave Born-approximation calculations allows extrac- 
tion of L values for most of them. Two different simple shell model 
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calculations are presented for the 2p-lh states and compared with 


the data. 
2104 Systematics of carbon- and oxygen-induced fusion on 
nuclei with 12 < or = A < or = 19. Kovar, D.G.; Geesaman, D.F.; 
Braid, T.H.; Eisen, Y.; Henning, W.; Ophel, T.R.; Paul, M.; Rehm, 
K.E.; Sanders, S.J.; Sperr, P.; Schiffer, J.P.; Tabor, S.L.; Vigdor, S.; 
Zeidman, B.; Prosser, F.W. Jr. (Argonne National Laboratory, Ar- 
gonne, Illinois 60439). Phys. Rev., C; 20: No. 4, 1305-1331(Oct 1979). 
Measurements of the total fusion cross sections for *%C + 
2C, BC, 14N, 15N, 160, 180, and 19F and 16O + 16O have been 
performed over the energy range from 1.5 to 3 times the Coulomb 
barrier energy. Fusion barrier parameters were extracted for each 
system. Three systems, '*C + *C, *C + 1*O, and *O + 180, 
show rather pronounced oscillatory structure in the energy depen- 
dence of the fusion cross sections. The maximum fusion cross 
sections for the systems studied vary by as much as 10—20%, 
depending on the particular entrance channel. The specific structure 
of the interacting nuclei clearly does have an effect; the fusion 
process is not entirely dominated by the macroscopic features of the 
ion-ion interaction. 


2105 (*Li,t), (*Li,*He), and (’Li,t) reactions into the A = 19 
nuclei. Martz, L.M.; Sanders, S.J.; Parker, P.D.; Dover, C.B. (A. W. 
Wright Nuclear Structure Laboratory, Yale University, New Haven, 
Connecticut 06520). Phys. Rev., C; 20: No. 4, 1340-1346(Oct 1979). 

We have studied the *O(®Li,t)'*Ne, '®*O(®Li,*He)'°F, and 
15N(’Li,t)!°F reactions at a laboratory angle of 15° and at incident 
energies of E (*Li) = 46 MeV and E (’Li) = 40 MeV. A selective 
population of final states leads to the identification of probable 3p-Oh 
and 4p-lh configurations. Through the application of a folded- 
potential model to the ground-state band of ‘°F, we provide evi- 
dence for triton clustering outside a closed-shell core. In a compari- 
son between (’Li,t) reactions leading to ‘°F and °Ne, the relation- 
ship between 4p-lh and 4p-Oh configurations suggests that weak- 
coupling structure is involved. 


2106 Experimental test of one-pion exchange and partial conser- 
vation of axial-vector current in proton-nucleus charge-exchange reac- 
tions at 144 MeV. Moake, G.L.; Gutay, L.J.; Scharenberg, R.P.; 
Debevec, P.T.; Quin, P.A. (Department of Physics, Purdue Univer- 
sity, West Lafayette, Indiana 47907). Phys. Rev. Lett; 43: No. 13, 
910-913(24 Sep 1979). 

We have measured the differential cross sections of the (p,n) 
reaction on ®Li, '*C, and '*N to the ground state of the final nucleus 
(AJ=1, Al=1, AP=0) at E/sub p/=144 MeV and 0° <@/sub lab/ 
<20°. We treat the nuclei as elementary particles, extract the initial- 
nucleus—pion—final-nucleus coupling constants, and compare them 
with predictions based on the partial conservation of axial-vector 
current hypothesis. The calculations, which have no free parameters, 
agree with the data for °Li and '*C, but not for '*N. 


2107 ®Li(n,a)T cross section from 70 to 3000 keV from the 
235U(n,f) calibration of a thin glass scintillator. Macklin, R.L.; Ingle, 
R.W.; Halperin, J. (Oak Ridge National Lab., TN). Nucl. Sci. Eng.; 
71: No. 2, 205-208(Aug 1979). 

The efficiency of a 0.5-mm-thick *Li glass scintillation moni- 
tor was determined above the 1/v region by comparison with the 
counting rate of a ten-plate **°U fission ionization chamber in a 
neutron beam from the Oak Ridge Electron Linear Accelerator. The 
chief difference in derived *Li(n,a) cross sections from the ENDF/ 
B-V evaluation is a slightly greater width (~ 8%) of the prominent 
resonance peaking near 240 keV and a higher cross section in the 
wings. The steep rise in efficiency from 3500 to 5000 keV is 
attributed primarily to the '*O(n,a) reaction. 


2108 Excitation function for the '*N(p, a)''C reaction up to 15 
MeV. Cassella, V.R.; Christman, D.R.; Ido, T.; Wolf, A.P. (Brook- 
haven National Lab., Upton, NY (USA)). Radiochim. Acta; 25: No. 
1, 17-20(1978). 

Absolute cross sections for the 'N(p, a)''C reaction at 
proton energies between 4.5 and 15 MeV were measured at the 
Brookhaven Van de Graaff Facility. Nitrogen gas was irradiated 
inside of aluminum cells having thin Havar windows. The ™'C 
produced was assayed in a calibrated well-type scintillation counter 
and the beam intensity was measured with a Faraday Cup. The 
excitation curve is compared to previously published aw of and 
verifies the existence of many peaks which has been interpreted in 
terms of alpha-particle core-excited threshold states in '°O. Thick- 
target saturation activities for ''C production are given. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=20-38, THEORETICAL 


MASS, ABUNDANCE, AND BINDING ENERGY 
REFER ALSO TO CITATION(S) 2096 


ERA VOL. 5, NO. 1 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 2164, 2165 


2109 Coupled-channels analysis of proton inelastic scattering to 
the y-vibrational band in **Mg. Ray, L.; Blanpied, G.S.; Coker, W.R. 
(Theoretical Division, Los Alamos Scientific Laboratory, Los 
Alamos, New Mexico 87545). Phys. Rev. C; 20: No. 4, 1236- 
1243(Oct 1979). 

Results are presented of coupled-channels analyses of proton 
inelastic scattering data for the nucleus **Mg, in which the 2* 2, 4.24 
MeV, 3*, 5.2 MeV, 4* 2, 6.01 MeV, and 5* (?), 7.8 MeV states of the 
y-vibrational band are excited, at incident proton energies of 20.3, 
40, and 800 MeV. Previous coupled-channels analyses of proton and 
a particle inelastic scattering data for these states in **Mg have 
completely failed to account for the shapes and magnitudes of the 3*, 
4*2, and 5* inelastic cross sections. In the present analysis, the 
inclusion of an additional nuclear vibrational multipole which per- 
mits a direct transition from the ground state to the 4* 2, 6.01 MeV 
state is shown to a a tremendous improvement in the theoreti- 
cal description of the inelastic cross sections of all the members of 
the y-vibrational band, at each of the three incident proton energies 
considered. The same nuclear structure parameters are used at all 
three incident energies, along with phenomenological optical poten- 
tials specific to each energy. The new results for the 3*, 5.2 MeV 
state also shed light on the energy dependence of the direct spin-flip 
mechanism in proton inelastic scattering. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=20-38, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 2100 


2110 Proton scattering from **Mg at 0.8 GeV. Blanpied, G.; 
Hintz, N.M.; Kyle, G.S.; Palm, J.W.; Liljestrand, R.; Barlett, M.; 
Harvey, C.; Hoffmann, G.W.; Ray, L.; Madland, D.G. (New Mexico 
State University, Las Cruces, New Mexico 88003). Phys. Rev., C; 20: 
No. 4, 1490-1497(Oct 1979). 

Angular distributions for the elastic and inelastic scattering of 
800 MeV protons from **Mg are presented. Results of distorted- 
wave Born-approximation (DWBA) and coupled-channels (CC) 
analyses of the data for the 0*,, 2*:, 4°1, and 6*; members of the 
ground state rotational band, the 2* 2, 3* 2, 42, and 5*2 members of 
the y band and the 0* member of the B band are discussed, and the 
effects of ground state deformation and multistep contributions are 
assessed. The DWBA calculations for the 4*; and 6*; angular 
distributions fail to even qualitatively reproduce the data, while a 
CC calculation, using a symmetric rotator model with quadrupole 
and hexadecapole ground state deformations, provides good fits for 
the 0*;, 2*:, and 4*; angular distributions. A CC calculation in 
which the ground band is coupled to the y band, with an assumed 
asymmetric vibrational amplitude, gives a fair fit to the data for the 
2* 2 state, but fails to fit the 3* 2, 4* 2, and 5* 2 data. This failure in the 
calculation may be due to the lack of a direct step to the 4* 2 state, as 
well as neglect of the spin-flip process. The result of coupling the 
ground band with the 6.43 MeV 0*/sub £/ state indicates that this 
axially symmetric deformed vibrational model may be essentially 
correct, but also seems to indicate that a direct 0*,-0*/sub B/ step 
needs to be considered, based on the behavior of the forward angle 
0*/sub B/ data. Additional coupling of a 2*/sub B/ state does not 
dramatically improve the fit to the 0*/sub B/ data. The results 
obtained here from analyses of the 800 MeV data are compared with 
those obtained through analyses of lower energy data. 


2111 Excitation of high-spin particle-hole states in *°Si by pion 
inelastic scattering. Olmer, C.; Zeidman, B.; Geesaman, D.F.; Lee, 
T.H.; Segel, R.E.; Swenson, L.W.; Boudrie, R.L.; Blanpied, G.S.; 
Thiessen, H.A.; Morris, C.L.; Anderson, R.E. (Argonne National 
Laboratory, Argonne, Illinois 60439). Phys. Rev. Lett.; 43: No. 9, 612- 
615(27 Aug 1979). 

The inelastic scattering of 162-MeV 7* and 7 by **Si was 
studied at larger momentum transfer. Several high-spin particle-hole 
States are observed to be preferentially excited in this reaction. These 
include the 9.70-MeV (5~,T=0), 11.58-MeV (6>,T=0) and 14.36- 
MeV (6°,T=1) states. The ratios of the cross sections of the 6°, 
T=0 state to the 6°, T=1 state are 1.5/sup +0.4//sub -0.2/ for m* 
and 1.7 +- 0.4 for 7”, in contrast to ratios of about 4 predicted by 
simple distorted-wave impulse-approximation calculations. 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 2047, 2102, 2110, 2155 
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2112 (LBL—8151, pp 62-63) Elastic scattering of p vector + 
28Si in the giant resonance region. Lamontagne, C.R. (Laval Univ., 
Quebec City, Quebec); Frois, B.; Slobodrian, R.J.; Conzett, H.E.; 
Leemann, C. 1978 

In Shang science annual report, July 1, 1977-June 30, 1978. 

Angular distributions of the differential cross section and of 
the analyzing power in the scattering of polarized protons from 28/ 
sub S/ were measured at eight energies between 17 and 29 MeV. 
The analyzing power shows a strong energy dependence of the 
negative maximum through this energy region. An optical-model 
analysis of these data yields a corresponding energy dependence of 
the spin-orbit interaction strength. Since this energy interval spans 
the giant dipole resonance region of the composite system, 29p, it is 
natural to try to explain the energy dependence of the experimental 
results in terms of the coupling of the giant resonance to the elastic 
proton channel. No evidence for a p-wave resonance was found, so 
an effect due to the 29p giant dipole resonance is not seen in this 
analysis. 2 figures. (RWR) 


2113 (LBL—8151, pp. 72-73) Study of high energy heavy ion 
elastic scattering: °Be + **Si. Zisman, M.S.; Couns, A J.G.; DeVries, 
R.M.; Goldberg, D.A.; Watson, J.W. 1978. 
In Nuclear science annual report, July 1, 1977-June 30, 1978. 
Angular distributions were measured at 121 and 201.6 MeV 
(lab). Preliminary optical-model fits to these and previous data at 50 
MeV are shown. | figure, 1 table. (RWR) 


2114 Low-energy pion production with 800 MeV/N ”Ne. 
Chiba, J.; Nakai, K.; Tanihata, I; Nagamiya, S.; Bowman, H.; 
Ingersoll, Is Rasmussen, J.O. (Department of Physics, University of 
Tokyo, Tokyo, Japan). Phys. Rev., C; 20: No. 4, 1332-1339(Oct 1979). 

Doubly differential cross sections for production of positive 
pions (20 MeV < or = T/sup Lab//sub m7/ < or = 100 MeV) in 
bombardment of ®°Ne on NaF, Cu and Pb targets at 800 MeV/N 
have been measured with a range telescope. The results showed that 
the angular distribution of low-energy pions in the nucleon-nucleon 
center of mass (T/sup c.m.//sub 7/ < or = 50 MeV) was isotropic, 
even 90° peaking at ~15 MeV c.m. The intermediate-energy pions 
(50 < or = T/sup c.m.//sub 7/ < or = 300 MeV) were forward 
and backward peaked, reflecting the individual nucleon-nucleon 
process in the isobar model of production. The observed cross 
sections were shown to be generally reproduced by an incoherent 
superposition of the experimental (p + nucleus) cross sections. 


2115 Evidence for orbital dispersion in the fragmentation of '*O 
at 90 and 120 MeV/nucleon. Van Bibber, K.; Hendrie, D.L.; Scott, 
D.K.; Weiman, H.H.; Schroeder, L.S.; Geaga, J.V.; Cessin, S.A.; 
Treuhaft, R.; Grossiord, Y.J.; Rasmussen, J.O.; Wong, C.Y. (Law- 
rence Berkeley Laboratory, University of California, Berkeley, Cali- 
fornia 94720). Phys. Rev. Lett.; 43: No. 12, 840-844(17 Sep 1979). 

The parallel- and transverse-momentum distributions have 
been measured for fragments of Z > or = 3 produced by the 
fragmentation of '*O at 90 and 120 MeV/nucleon. A strong aniso- 
tropy is observed with o/sub p/perpendicular = 200 MeV/c for all 
fragments, which can be explained by considering the dispersion due 
to orbital deflection of the projectile prior to breakup. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=39-58, EXPERIMENTAL 


REFER ALSO TO CITATION(S) 2169, 2171 


ENERGY LEVELS AND TRANSITIONS 


2116 Polarized-neutron capture in the giant-resonance region of 
“Ca. Jensen, M.; Tilley, D.R.; Weller, H.R.; Roberson, N.R.; 
Wender, S.A.; Clegg, T.B. (North Carolina State University, Ra- 
leigh, North Carolina 27607). Phys. Rev. Lett.; 43: No. 9, 609-611(27 
Aug 1979). 

The capture of fast polarized neutrons incident on *°Ca has 
been measured at an incident neutron eaergy of 10.0 MeV. The 
results indicate a significant non-E1 contribution in the giant-dipole- 
energy region of *'Ca. When the data at E/sub n/ = 10 MeV are 
analyzed with the use of a model, they are found to be consistent 
with an E2 strength which is (3.2 +- 2.7) % of the total capture 
cross section. Some of the implications of this result are discussed. 


NUCLEAR REACTIONS AND SCATTERING 


2117 (LBL—8151, pp 12-13) Use of heavy-ion multi-neutron 
pick-up reactions to measure nuclear masses. Kekelis, G.; Zisman, 
M.S.; Scott, D.; Jahn, R.; Vieira, D.; Cerny, J. 1978. 
In Nuclear science annual report, July 1, 1977-June 30, 1978. 
Observed and predicted cross sections for ''B-induced mul- 
tineutron pickup reactions or **Ca at 115 MeV are shown. | figure. 
WR) 
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2118 Cm sist. pp 123-126) Peripheral collisions of 2 GeV/ 
nucleon Fe nuclei in nuclear emulsion. I. Light projectile fragments. 
Friedlander, E.M.; Crawford, H.J.; Gimpel, R.W.; Greiner, D.E.; 
Heckman, H.H.; Lindstrom, PJ. 1978 

In Nuclear science annual report, July 1, 1977-June 30, 1978. 

Observations on 374 collisions of 1.88-GeV/nucleon Fe 
nuclei in Ilford G-5 nuclear track emulsion, in which at least one 
projectle fragment of Z > = 3 was emitted within a 6° cone, 
revealed several features of projectile breakup. The onset of copious 
multiple fi tation was observed. The relatively high a-particle 
multiplicities allowed for the first time a study of the a multiplicity 
distribution; a Poisson distribution gave an excellent fit. The data 
showed a significant enhancement of a-particle pairs with very small 
relative momenta. The transverse momentum distributions, which 
should reflect best the thermal motion in the projectile system, are in 
flagrant discrepancy with theoretical predictions; the distributions 
show a marked target dependence. The charges of all 4 
fragments up to B were determined by measurement of ga 
distributions. Events with N/sub h/ = 0 are a class apart from ie 
rest of the events; between N/sub h/ = 1 and N/sub h/ = 9 there is 
surprisingly little ma in most parameters. 4 figures. (RWR) 


2119 Study of the reactions /sup 46,48/Ti('*C,'*O)/sup 44,46/ 
Ca and /sup sos Ort" SO) ear 48,50/Ti at 51 MeV. Peng, J.C.; 
Stein, N.; Sunier, J.W.; Drake, D.M.; Moses, J.D.; Cizewski, J.A.; 
Tesmer, LR. (University of California, Los Alamos Scientific Labo- 
ratory, Los Alamos, New Mexico 87545). Phys. Rev. Lett.; 43: No. 
10, 675-678(3 Sep 1979). 
The first measurements are reported for (**C,**O) two-proton 
eens reactions. Angular distributions for transitions up to ~ 3.5 
eV excitation in /sup 44,46/Ca and /sup 48,50/Ti were obtained 
with a 51-MeV '‘C beam. The angular distributions exhibit a charac- 
teristic | dependence. Significant two- -proton- -hole configurations are 
found in the first excited 0* states of “*Ca(1.88 MeV) and “*Ca(2.42 
MeV). Evidence is presented for multistep excitation of the first 2* 
states, especially in **Ca and “Ca where one-step transitions are 
expected to be inhibited. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=59-89, THEORETICAL 


NUCLEAR REACTIONS AND SCATTERING 


2120 Time-dependent Hartree-Fock calculations of “Kr + 
13°La at E/sub lab/ = 505, 610, and 710 MeV. Davies, K.T.R.; Devi, 
K.R.S.; Strayer, M.R. (Physics Division, Oak Ridge National Labo- 
ratory, "Oak Ridge, Tennessee 37830). Phys. Rev., C; 20: No. 4, 1372- 
1382(Oct 1979). 

Time-dependent mean-field calculations, using the axially 
symmetric, rotating frame approximation, have been performed for 
the reaction **Kr + '°La at E/sub lab/ = 505, 610, and 710 MeV. 
This is a new intermediate mass region for scattering heretofore 
relatively unexplored in time-dependent Hartree-Fock studies, and 
we obtain some results not observed in either lighter or heavier 
nuclear systems. At all three energies the final kinetic energy loss 
and angular dependence are in fair agreement with experiment, the 
most serious discrepancies occurring . the large-angle (small angu- 
lar momentum) fully damped events whose calculated kinetic ener- 
gies are about 50 MeV above the experimental ridge on the Wilc- 
zynski plots. Fusion is not seen at the two lower energies studied. 
However, at E/sub lab/ = 710 MeV fusion is observed for angular 
momenta from 0 to 65 h, and just beyond the upper fusion limit we 
observe positive-angle scattering, in contrast to the negative-angle 
scattering always seen beyond the fusion limit for reactions of lighter 
ions. It is suggested that the fusion behavior for this reaction may be 
a definitive test of whether heavy-ion scattering is better described 
by a microscopic mean-field theory or macroscopic fluid dynamics. 
At E/sub lab/ = 710 MeV emission of alpha-like particles from the 
neck at scission is observed for a small range of angular momenta 
near 100 h. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=59-89, EXPERIMENTAL 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 2114, 2159 


2121 (BNL-NCS—51028) ENDF/B-V neutron cross section 
evaluation for the krypton isotopes. Prince, A. (Brookhaven National 
Lab., Upton, NY (USA)). Jan 1979. Contract EY-76-C-02-0016. 54p. 
(P). Dep. NTIS, PC A04/MF A0O1. 

The evaluation of the neutron cross-section data for the six 
stable isotopes of Kr from 10-5 eV to 20 MeV is described. These 
evaluations incorporate all the new data on these isotopes, including 
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those on the resonance parameters, level schemes of the various 
isotopes and residual nuclei, and reaction data. Evaluation proce- 
dures adopted to assess experimental data and the nuclear model 
calculations used are described. 67 figures, 6 tables. 


2122 (LBL—8151, pp 93-94) Proton emission in the reaction 
Cu + 252-MeV *Ne. Schmitt R.P.; Rattazzi, G.U.; Wozniak, 
G.J.; Mathews, G.J.; Regimbart, R.; Moretto, L.G. 1978. 

In Nuclear science annual report, July 1, 1977-June 30, 1978. 

Proton singles and coincidence spectra are shown. Possible 
reaction mechanisms are discussed. Protons of very high energy are 
observed, but it is not clear that they are associated with a pre- 
equilibrium process since evaporation is not ruled out. 2 figures. 
(RWR) 


2123 (LBL—8151, Pp 106-108) Deuteron, triton, and alpha 
emission for the reaction “Cu + 252-MeV *Ne. Rattazzi, G.U.; 
Schmitt, R.P.; Wozniak, G.J.; Mathews, G.J.; Sobotka, L.; Bigelei- 
sen, P.; Regimbart, R.; Moretto, L.G. 1978. 

In Nuclear science annual report, July 1, 1977-June 30, 1978. 

Energy spectra for deuterons in coincidence with the deep- 
inelastic and the quasi-elastic component of the Ne-like fragments 
are shown. The deuteron yield is higher for the deep-inelastic 
component. 2 figures. (RWR) 


2124 (LBL—8151, pp 130-131) Non-scaling behavior of pion 
production at 180° in p-nucleus collisions below 5 GeV. Chessin, S.; 
Geaga, J.; Grossiord, J.Y.; Harris, J.; Hendrie, D.; Schroeder, L.; 
Truehaft, R.; Van Bibber, K. 1978. 

In Nuclear science annual report, July 1, 1977-June 30, 1978. 


The Lorentz-invariant cross section for 7~ production at 180° 


by 1.05-, 2.1-, and 4.9-GeV protons on Cu is shown. The hard- 
scattering model of Schmidt and Blankenbecker (with its quark-like 
counting rules) fails to describe these results, although it was quite 
successful in fitting forward-angle data. 1 figure. (RWR) 


NUCLEAR PROPERTIES AND REACTIONS, 
A=90-149, THEORETICAL 


ENERGY LEVELS AND TRANSITIONS 


2125 Constants in isomer shift expressions. Appendix IV. 
Shenoy, G.K.; Dunlap, B.D. (Argonne National Lab., IL (USA)). pp 
889-894 of Moessbauer isomer shifts. Shenoy, G.K. (Argonne Na- 
tional Lab., IL (USA)); Wagner, F.E. (Technische Univ. Muenchen 
(Germany, F.R.)) (eds.). Amsterdam, Netherlands; North-Holland 
(1978). 

Various constants in isomer shift expressions are tabulated for 
a wide range of isotopes used in Moessbauer spectroscopy. 


NUCLEAR REACTIONS AND SCATTERING 


2126 (LBL—8151, pp 179-180) Charge, energy, and angular 
momentum transfer in the symmetric **Nb + °Nb reaction. Math- 
ews, G.J.; Bigeleisen, P.; Wozniak, G.J. 1978. 

In Nuclear science annual report, July 1, 1977-June 30, 1978. 

Effective potential energies, the charge distribution, and the 
energy spectrum for Z = 41 fragments were calculated for the **Nb 
+ Nb reaction at 524 MeV in the diffusion model. Some evidence 
for structure in the spectrum consistent with giant mode excitation is 
seen. It is tentatively concluded that there is a deficiency in diffu- 
wn from factors der'ved from one-body arguments. 3 figures. 

) 


NUCLEAR PROPERTIES AND REACTIONS, 
A=90-149, EXPERIMENTAL 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 2008, 2196 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 2126, 2159 


2127 (LBL—8151, pp 90-91) y-ray multiplicities observed in 
476-MeV °Fe-induced reactions on '*’ Ag and '*’ Au. Regimbart, 
R.; Wozniak, G.J.; Behkami, A.N.; Schmitt, R.P.; Mathews, G.J.; 
Huebel, H.; Diamond, R.M.; Moretto, L.G. 1978. 

In Nuclear science annual report, July 1, 1977-June 30, 1978. 

First and second moments of the y multiplicity are shown as a 
function of the laboratory energy of the light fragment formed in the 
reaction. Model calculations indicate that both energy and angular 
momentum are equilibrated exclusively through particle veneler. 2 
figures. (RWR) 


ERA VOL. 5, NO. 1 


2128 (LBL—8151, pp 98-100) Energy dependence of the reac- 
tion /sup nat/Ag + *Kr. Schmitt, R.P.; Wozniak, G.J.; Bizard, G.; 
Moretto, L.G. 1978. 

In Nuclear science annual repori, July 1, 1977-June 30, 1978. 

Lab charge distributions are shown for the reaction at 506 
and 732 MeV. The center-of-mass angular distributions for the 
reaction at 506 MeV are shown with Z as a parameter. The Z 
dependence seen can be understood in terms of the diffusion model. 
3 figures. (RWR) 


2129 (RLO—1388-395) Angular momentum transfer in deeply 
inelastic collisions. Vandenbosch, R. (Washington Univ., Seattle 
(USA)). 1978. Contract EY-76-C-06-1388. 26p. (CONF-780857—3). 
Dep. NTIS, PC A03/MF AOl1. 

From Conference on dynamical properties of heavy-ion reac- 
tions; Johannesburg, South Africa (1 Aug 1978). 

Various experimental methods for determining the magnitude 
and the alignment of the angular momentum transferred from the 
initial relative orbital motion into the rotation of the final products 
are reviewed. The results from sequential fission studies are dis- 
cussed in some detail. For deeply inelastic collisions the magnitude 
of the transferred angular momentum is large, close to the sticking 
limit for rigid rotation of the reaction intermediate. The alignment is 
also large, with the angular momentum vectors concentrated in a 
direction perpendicular to the reaction plane. Comparisons with 
various theoretical models are presented. Evidence for the impor- 
tance of both one-body dissipation and the excitation of collective 
degrees of freedom is presented. 34 references. 


2130 Massive transfer accompanying proton, deuteron, and 
triton emission in heavy-ion reactions. Yamada, H.; Zolnowski, D.R.; 
Cala, S.E.; Kahler, A.C.; Pierce, J.; Sugihara, T.T. (Cyclotron 
Institute, Texas A M University, College Station, Texas 77843). Phys. 
Rey. Lett.; 43: No. 9, 605-608(27 Aug 1979). 

Fast, forward-peaked protons, deuterons, and tritons ob- 
served in the reactions of 135- and 165-MeV **N ions with /sup 
152,154/Sm and 166-MeV "°F ions with '*Nd are shown to origi- 
nate in massive-transfer reactions. These reactions are also demon- 
strated to have merit as probes of angular momentum space in nuclei 
at very high spin. 


NUCLEAR PROPERTIES AND REACTIONS, 
A= 150-189, THEORETICAL 


NUCLEAR REACTIONS AND SCATTERING 


2131 Pair excitations in tungsten nuclei: Pairing phonons or 
SU(3) bosons?. Betts, R.R.; Mortensen, M.H. (A. W. Wright Nuclear 
Structure Laboratory, Yale University, New Haven, Connecticut 
06520). Phys. Rev. Lett.; 43: No. 9, 616-619(27 Aug 1979). 

Data for two-neutron transfer reactions on even tungsten 
nuclei are presented and shown to possess some simple systematic 
features. These data are discussed in terms of the underlying single- 
particle structure as well as pairing and interacting-boson models. 


NUCLEAR PROPERTIES AND REACTIONS, 
A= 150-189, EXPERIMENTAL 


RADIOACTIVE DECAY 


2132 (CONF-790968—2) Determination of Q values for elec- 
tron-capture decay of '’*Hf and '**Pt from x-ray intensities. Ellis, 
Y.A.; Toth, K.S. (Oak Ridge National Lab., TN (USA)). 1979. 
Contract W-7405-ENG-26. 6p. Dep. NTIS, PC A02/MF AOl1. 

From 6. international conference on atomic masses; East 
ae MI, USA (18 Sep 1979). 

ndirect methods using x-ray or transition intensities from 
coincidence measurements is used to determine the Q value for 
electron capture decay of ‘Hf and '*Pt. 7 references. (JFP) 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 2130, 2136 


2133 (LBL—8151, pp 29-31) Multiple band crossings in ‘Er, 
Johnson, N.R.; Cline, D.; Yates, S.W.; Stephens, F.S.; Riedinger, 
L.L.; Ronningen, R.M. 1978. 

In Nuclear science annual report, July 1, 1977-June 30, 1978. 

The level scheme of '*Er is given, showing the ground band, 
the yrast superband, and the y-vibrational band populated in the 
8°Nd('%0,4n)'*Er reaction. Level excitation energies for ground, 
yrast even, yrast odd, and yrare even bands from experiment and 
from the rotation-alignment model are plotted; correspondence be- 
tween theory and experiment is striking. A backbending plot for 
these bands is given. In summary additonal even-spin and odd-spin 
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superbands were found lying above the well-known superband that 
produces the backband for the yrast states. The intersection of the y 
band with all three superbands was observed; evidently, all these 
superbands consist of two quasi-neutron i/sub '13/2/ bands coupled 
to the quasi particle vacuum (ground state). 3 figures. (RWR) 


2134 Ratios of A<r?> for two transitions in the same element 
or nuclide. Appendix V. Kalvius, G.M. (Technische Univ. Muenchen, 
Garching (Germany, F.R.). Physik-Dept.); Shenoy, G.K. (Argonne 
National Lab., IL (USA)). pp 895-897 of Moessbauer isomer shifts. 
Shenoy, G.K. (Argonne National Lab., IL (USA)); Wagner, F.E. 
(Technische Univ. Muenchen (Germany, F.R.)) (eds.). Amsterdam, 
Netherlands; North-Holland (1978). 

Ratios of the change in the mean square nuclear charge radius 
are tabulated for pairs of transitions in the same element or nuclide. 


2135 Ratios of A<r?> for pairs of elements with analogous 
electronic structure. Appendix VI. Kalvius, G.M. (Technische Univ. 
Muenchen, Garching (Germany, F.R.). Physik-Dept.); Shenoy, G.K. 
(Argonne National Lab., IL (USA)). pp 899-900 of Moessbauer 
isomer shifts. Shenoy, G.K. (Argonne National Lab., IL (USA)); 
Wagner, F.E. (Technische Univ. Muenchen (Germany, F.R.)) (eds.). 
Amsterdam, Netherlands; North-Holland (1978). 

Ratios of the change in the mean square nuclear charge radius 
are tabulated for pairs of elements with analogous electronic struc- 
ture. 


MOMENTS AND SPIN 


2136 (LBL—8151, pp 19-22) Average lifetimes of collective 
transitions in the spin 30 to 50 region. Huebel, H.; Smilansky, U.; 
Diamond, R.M.; Stephens, F.S.; Herskind, B. 1978. 

In Nuclear science annual report, July 1, 1977-June 30, 1978. 

De-excitation y spectra from 700-MeV '*Xe bombardment 
of ?7Al and *8Si were examined. Intrinsic quadrupole moments, Qo; 
enhancement factors, B(E2)/B(E2)/sub W/; and deformation param- 
eters B2 for the '*Ho/sup */ and '*Er/sup */ compound systems 
are tabulated. | figure, 1 table. (RWR) 


NUCLEAR REACTIONS AND SCATTERING 


2137 Proton inelastic scattering at 12 MeV on ‘*Eu. Lanier, 
R.G.; Mann, L.G.; Struble, G.L.; Proctor, 1.D.; Heikkinen, D.W. 
(Nuclear Chemistry Division, Lawrence Livermore Laboratory, 
Livermore, California 94550). Phys. Rev., C; 20: No. 4, 1279- 
1283(Oct 1979). 

Scattered protons from '*Eu were measured with an Enge 
split-pole spectrograph at a bombarding energy of 12 MeV. Rota- 
tional states in the ground band of '**Eu were excited to I/sup 7/ = 
8~. Values of the deformation parameters were extracted from the 
scattering data using a coupled-channels calculation. The analysis 
yields B2 = 0.30 and 8, = 0.04. A comparison of the ground band 
rotational properties of both Eu and ‘Eu suggests that both 
nuclei have the same ground state configuration: 7/sub 5/2/[413], v/ 
sub 11/2/ [505]. 


2138 Implications of the target residue mass and charge distri- 
butions in the interaction of 8.0 GeV *°Ne with '*'Ta. Morrissey, 
D.J.; Loveland, W.; Seaborg, G.T. (California Univ., Berkeley 
(USA). Lawrence Berkeley Lab.; California Univ., Berkeley (USA). 
Dept. of Chemistry). Z. Phys., A; 289: No. 1, 123-124(Dec 1978). 

Target residue mass and charge distributions have been meas- 
ured radioanalytically for the reaction of 8.0 GeV *°Ne ions with 
Ta. These distributions are very similar to those distributions ob- 
served in the reaction of Ta with protons of equivalent total energy 
rather than equivalent velocity. Detailed comparisons of the produc- 
tion cross sections for near target residues with abrasion-ablation 
model calculations show these products to have an excitation energy 
of approximately 75 MeV. 


NUCLEAR PROPERTIES AND REACTIONS, 
A= 190-219, EXPERIMENTAL 


REFER ALSO TO CITATION(S) 2169 


RADIOACTIVE DECAY 
REFER ALSO TO CITATION(S) 2139 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 2134, 2135, 2140 
2139 (ORO—3346-229) Shape coexistence near the Z-82 closed 


shell: a study of the excited states of '*’Au and ‘*’Pt in the B* decay 
of '**Hg and '*7Au. Grimm, M.A. Jr. (Georgia Inst. of Tech., 
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Atlanta (USA)). Nov 1978. Contract EY-76-C-05-0033. 141p. Dep. 
NTIS, PC ‘aed AOl. 


ted (2.4, 2.2 ec se 187m,g/Hg 
and (8.4 4 min) Au were studied . Both high- and low states in 


187 Au are fed in the (8*, EC) decay of /sup 187m, isomers. 
The h/sub 11/2/, yee 9/2/, s/sub 1/2/, d/sub 3/2/, d/sub 5/ 
2/ collective bands, which are systematically observed throu; t 
the odd-mass gold isotopes, are now extended to *7Au. In '*’Au, 
the h/sub 9/2/ bandhead is below the h/sub 11/2/ bandhead, and 
the transition between the two is found to proceed via a hindered 
MI transition due to the change in nuclear shape involved in the 
transition. One of the most important results of the present study is 
the discovery of the coupling of the odd proton in an h/sub 9/2/ 
particle state to the excited O* state of the ***Pt core. Only the low 
s in states in '*7Pt — to be populated in the beta decay of 
%7Au. The nature of these low- pin States is not understood a 
present. One aspect of the levels of **’Pt not previously reported is a 
delayed transition of 251 keV energy observed in the present study. 
111 references. 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 2102, 2114, 2115, 2127 


2140 (LBL—8151, pp 49-50) New type of giant resonance in 
high energy heavy ion scattering. Doll, P.; Hendrie, D.L.; Mahoney, 
J.; Menchaca-Rocha, A.; Scott, D.K.; Symons, T.J.M.; Van Bibber, 
K.; Viyogi, Y.P.; Wieman, H. 1978. 

In Nuclear science annual report, July 1, 1977-June 30, 1978. 

A new gross structure peak at approximately 20 MeV excita- 
tion energy in *°*Pb was seen in '®O inelastic scattering at 315 MeV. 
Theoretical calculations have predicted a strong concentration of 
strength for the 1 = 3 and 1 = 5 response function of Pb in this 
region. The energy-integrated cross section for (**O,"*O) turned out 
to be comparable to that of the ~~ -multipole transition; this result 
is indicative of the role which the latter may play as doorway States 
in deep-inelastic processes. 1 figure. (RWR) 


2141 (LBL—8151, pp 74-75) Proton emission in reactions in- 
duced by 315-MeV '*O ions. Symons, T.J.M.; Doll, P.; Gelbke, 
C.K.;. 1978. 

In Nuclear science annual report, July 1, 1977-June 30, 1978. 

Proton spectra obtained in the bombardment of ‘Au are 
shown, along with a plot of the logarithm of the differential cross 
section vs the logarithm of the residual excitation. Results are 
discussed in terms of evaporation from the compound nucleus, the 
equilibrated nuclear fireball model, and the exciton model. Predic- 
tions of the hybrid model for 16 and 25 excitions are compared with 
the data. The agreement for the energy dependence and absolute 
cross section in the high-energy region is almost perfect. 3 figures. 
(RWR) 


2142 (LBL—8151, pp 85-87) Evidence for fragment deforma- 
tion in near barrier ly inelastic reactions of two doubly-magic 
nuclei. Eggers, R.C.; Nitschke, J.M.; Nurmia, M.J.; Ghiorso, A. 
1978. 
In Nuclear science annual report, July 1, 1977-June 30, 1978. 
Cross sections for Fr and Ra isotopes are shown as a 
of different bombarding energies (160 to 220 MeV (c.m.)) in the 
reaction “Ca on *Pb. Minimum excitation energies for different 
exit channels of this reaction are tabulated. Cross sections for pro- 
duction of isomeric *"'Po and ?"*Po for several projectiles 
reacting with 7°*Pb are compared. 4 figures, 1 table. (RWR) 


2143 (LBL—8151, pp 96-97) Charge diffusion in the reaction 
Au + “Kr at 506-, . and 732-MeV bombarding energy. 
Schmitt, R.P.; Wozniak, G.J.; ” Bizard, G.; Sventek, J.S.; Moretto, 
L.G. 1978. 

In Nuclear science annual report, July 1, 1977-June 30, 1978. 

Charge distributions are presented and their variation with 
bombarding energy is discussed. Experimental results are compared 
with calculations done in a diffusion model that includes energy 
dissipation by one-body viscosity. Agreement is quite good. Experi- 
mental and calculated angular distributions are shown for the reac- 
tion at 506 MeV. 4 figures. (RWR) 


2144 (LBL—8151, pp 108-111) Q-value dependence of angular 
momentum transfer in ly inelastic collisions of “Kr with *°Bi. 
Dyer, P.; Puigh, R.J.; ‘Vandenbosch R.; Thomas, T.D.; Zisman, 
M.S.; Nunnelley, L. 1978 

In Nuclear science annual report, July 1, 1977-June 30, 1978. 

The angular momentum transferred from the initial orbital 
angular momentum to the intrinsic spin of the heavy reaction prod- 
uct was measured at 610 MeV. One of the fragmec.ts from the 
sequential fission of the heavy reaction product was detected in 
coincidence with the projectile-like reacticn product. in-plane and 
out-of-plane angular correlations are shown; the anisotropies (espe- 
cially for the out-of-plane case) decrease with increasing energy loss. 
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J/sub Bi/ values are plotted versus initial orbital angular momentum; 
the results are qualitatively consistent with the expectation for 
sticking spheroids. 5 figures, 1 table. (RWR) 


2145 (LA-tr—79-32) Nuclear matter distribution in °°Zr and 
208Pb from 1 GeV proton elastic scattering experiments. Alkhazov, 
G.D.; Belostotskii, S.L.; Vorob’ev, A.A.; Volkov, S.S.; Dotsenko, 
Yu.V.; Domchenkov, O.A.; Kuropatkin, N.P.; Nikulin, V.N.; Shu- 
vaev, M.A. (AN SSSR, Leningrad. Inst. Yadernoj Fiziki). 1979. 
Translation of Report series No. 244, 3-34(1976). 29p. Dep. NTIS, 
PC A03/MF AOl1. 

Differential cross sections for elastic scattering of 1 GeV 
protons from *Zr and *°*Pb nuclei were measured. The experimen- 
tal data were analyzed using the diffractional theory of Glauber and 
the parameters for nuclear matter and neutron distributions were 
found. 46 references. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=220 AND ABOVE, THEORETICAL 


SPONTANEOUS AND INDUCED FISSION 


2146 Characteristics of Coulomb fission. Oberacker, V.; 
Greiner, W.; Kruse, H.; Pinkston, W.T. (Physics Division, Oak 
Ridge National Laboratory, Oak Ridge, Tennessee 37830). Phy: 
Rev., C; 20: No. 4, 1453-1466(Oct 1979). 

Within an extended semiquantal theory we perform large- 
sized coupled-channel calculations involving 260 collective levels for 
Coulomb fission of ***U. Differential Coulomb fission cross sections 
are studied as a function of bombarding energy and impact param- 
eter for several projectiles. In the Xe + U case, total cross sections 
are also given. We find a strong dependence on projectile charge 
number, P/sup CF/(180°) ~ (Z/sub p/)® in the region 50 < or = 
Z/sub p/ < or = 92 for a fixed ratio E/E/sub Coul/, which might 
be helpful to separate Coulomb fission experimentally from sequen- 
tial fission following transfer reactions. Since the cross sections are 
sensitive to the moment of inertia © at the saddle point, Coulomb 
fission can serve as a tool to investigate the dependence of © on 
elongation. The fragment angular distribution exhibits deviations 
from 1/sin@/sub f/ which are pronounced at low incident energies. 
Our theory indicates that the recently measured Xe + U fission 
cross sections contain a major fraction of Coulomb-induced fission at 
E < or = 0.85 E/sub Coul/. 


NUCLEAR PROPERTIES AND REACTIONS, 
A=220 AND ABOVE, EXPERIMENTAL 


RADIOACTIVE DECAY 


2147 (LBL—8151, pp 33-35) New berkelium isotope: **?Bk. 
Williams, K.E.; Seaborg, G.T. 1978. 

In Nuclear science annual report, July 1, 1977-June 30, 1978. 

A new isotope of berkelium, ***Bk, was produced with a 
cross section of ~ 10 pb in reactions of boron on uranium and 
nitrogen on thorium. It decays by electron capture with a half-life of 
7 +- 1.3 minutes. The branching ratio for this isotope for alpha 
decay is less than '% and that for spontaneous fission is less than 
0.03%. 2 figures, 2 tables. 


ENERGY LEVELS AND TRANSITIONS 
REFER ALSO TO CITATION(S) 2134, 2135, 2157 


2148 N = 152 shell gap and the ***Pu(t,p)?“°Pu reaction. 
Brown, R.E.; Cizewski, J.A.; Flynn, E.R.; Sunier, J.W. (Los Alamos 
Scientific Laboratory, Los Alamos, New Mexico 87545). Phys. Rev., 
C; 20: No. 4, 1301-1304(Oct 1979). 

The ***Pu(t,p)?“*Pu reaction has been used to examine the N 
= 150 — 152 transition for evidence of a shell gap. Previous (t,p) 
experiments involving the actinide region have shown no excited 0* 
states except for the **°Cm(t,p)***Cm reaction, which also involves 
an N = 150 — 152 transition. As in that case, the present reaction 
contains a relatively strong L = 0 transition having about 30% of 
the ground-state transition strength, at an excitation energy near 1 
MeV. This result is further evidence for the presence of a gap in the 
Nilsson orbitals at N = 152. This study is also the first examination 
of the excited states of 7“*Pu and determines the 7**Pu mass excess to 
be 65.38 +- 0.02 MeV. 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 2147 


ERA VOL. 5, NO. 1 


2149 (EUR—5667(Su (Super. pp 23-89) Reactor dosimetry inte- 
gral reaction rate data in FBR Benchmark and standard neutron 
and implications. Fabry, A.; Ceulemans, H.; 


; Status, accuracy 
Vandeplas, P. (Centre d'Etude de !’Energie Nucleaire, Mol (Bel- 
gium)); McElroy, W.N.; Lippincott, E.P. (Hanford Engineering 
Gocckseaiel Lab., Richland, WA (USA)). 1977. 
From 1. ASTM- Euratom symposium on reactor dosimetry; 
developments and standardization; Petten, Netherlands (22 Sep 
975). 


This paper provides conclusions that may be drawn regarding 
the consistency and accuracy of dosimetry cross-section files on the 
basis of integral reaction rate data measured in U.S. and European 
benchmark and standard neutron fields. In a discussion of the major 
experimental facilities CFRMF (Idaho Falls), BIGTEN (Los 
Alamos), 22 (Mol, Bucharest), NISUS (London), TAPIRO (Roma), 
FISSION SPECTRA (NBS, Mol, PTB), attention is paid to quanti- 
fying the sensitivity of computed integral data relative to the pres- 
ently evaluated accuracy of the various neutron spectral distribu- 
tions. The status of available integral data is reviewed and the 
assigned uncertainties are appraised, including experience gained by 
interlaboratory comparisons. For all reactions studied and for the 
various neutron fields, the measured integral data are compared to 
the ones computed from the ENDF/B-IV and the SAND-II dosi- 
metry cross-section libraries as well as to some other differential data 
in relevant cases. This comparison, together with the proposed 
sensitivity and accuracy assessments, is used, whenever possible, to 
establish how well the best cross-sections evaluated on the basis of 
differential measurements (category I dosimetry reactions) are reli- 
able in terms of integral reaction rates prediction and, for those 
reactions for which discrepancies are indicated, in which energy 
range it is presumed that additional differential measurements might 
help. For the other reactions (category II), the inconsistencies and 
trends are examined. The need for further integral measurements and 
interlaboratory comparisons is also considered. 


2150 (LA—7855-MS) Neutron scattering cross sections for 
242Py, Drake, D.M.; Drosg, M.; Lisowski, P.; Veeser, L. (Los 
Alamos Scientific Lab., NM (USA)). Oct 1979. Contract W-7405- 
ENG-36. 1lp. Dep. NTIS, PC A02/MF AO1. 

Differential cross sections for neutron scattering from *4*Pu 
are reported for 10 angles at each of three incident neutron energies: 
0.57, 1.0, and 1.5 MeV. 8 references. 


2151 (LBL—8151, pp 35-37) Production of transplutonium ele- 
ments in heavy ion reactions with uranium targets. Baisden, P.A.; 
Seaborg, G.T. 1978. 

In Nuclear science annual report, July 1, 1977-June 30, 1978. 

Experiments investigate the possibility that deep inelastic 
collisions may result in the synthesis of very heavy elements in 
heavy ion reactions with heavy targets. The extent of mass transfer 
from the projectile to the target nucleus was studied by radiochemi- 
cally measuring the production of transplutonium elements in the 
reaction of “Ar, **Ca, **Kr, and '®Xe with thick, enriched *°*U 
targets. The production and survival of isotopes of Es, Fm, and Md 
were of particular interest since their presence would indicate that 
fairly large mass transfers had occurred at relative low excitation 
energies. The cross sections for the isotopes observed are tabulated. 
3 tables. (RWR) 


2152 (LBL—8151, pp 39-40) Production of /sup 235m/Pu fis- 
sion isomer and ***Pu in the reactions a + *°°U and *He + **U. 
Somerville, L.P.; Nurmia, M.J.; Ghiorso, A.; Seaborg, G.T. 1978. 

In Nuclear science annual report, July 1, 1977-June 30 1978. 

An excitation function for the reaction *He + ***U is shown 
from 21 to 39 MeV. A mechanism for production of *°*Pu and /sup 
235m/Pu is suggested. The cross section for production of /sup 
235m/Pu in the reaction a + **°U was about 137 nb at 36.1 MeV. 
at half-life for this isomer was approximately 23 ns. 3 figures. 
(RWR) 


2153 (LBL—8151, pp 95) Deep-inelastic scattering and fission 
in the 220-MeV “°Ar + **U reaction. Mathews, G.J.; Sobotka, 
L.G.; Wozniak, G.J.; Schmitt, R.P.; Regimbart, R.; Rattazzi, G.U.; 
Lutoff, M.; Bigeleisen, P.; Moretto, L.G. 1978. 

In Nuclear science annual report, July 1, 1977-June 30, 1978. 

The singles and coincidence yie!ds are compared as a function 
of Z for relaxed plus quasi-elastic events. The differences between 
the spectra are understandable in terms of depletion of the binary 
coincidence yield due to secondary fission of the heavy fragment for 
Z > 82 (Z/sub light/ < 28). The light fragments show angular 
distributions expected from deep inelastic scattering. The fragments 
heavier than the projectile exhibit the transition to behavior consist- 
ent with fission or long-lived deep inelastic events. 1 figure. (RWR) 


2154 (LBL—8151, pp 115-117) Study of argon-induced reac- 
tions at 213 MeV/nucleon. Viyogi, Y.P.; Symons, T.J.M.; Bieser, F. 
1978. 

In Nuclear science annual report, July 1, 1977-June 30, 1978. 
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Data from the bombardment of carbon by “Ar are reported. 
The energy spectrum of *S is shown. Ravenion of the nuclear 
temperature is discussed. Evidently, the reaction is a fast process, 
which should be describable by the abrasion-ablation Bont Model 
predictions for the production cross sections of Mg isotopes are 
aw with experimental results for a °*Th target. 3 figures. 


2155 (LBL—8151, pp 134-136) Pion production in relativistic 
heavy-ion collisions. Wolf, K.L.; Gosset, J.; Gutbrod, H.H. 1978. 

In Nuclear science annual report, July 1, 1977-June 30, 1978. 

Pion double differential cross sections are shown for the 
reaction ?°Ne + *8U — a* + X at 250 MeV/nucl and 2.1 GeV/ 
nucl. A nuclear firestreak calculation agrees well in magnitude with 
the data. Lorentz-invariant cross sections ?°Ne + 77Al— a* + X at 
400 MeV/nucl are given as functions of transverse momentum and 
rapidity. 3 figures. (RWR) 


2156 Unusual backward enhancement in the angular distribution 
of products from the interaction of *°*U with 400-GeV protons. Porile, 
N.T.; Fortney, D.R.; Pandian, S.; Johns, R.A.; Kaiser, T.; Wielgoz, 
K.; Chang, T.S.K.; Sugarman, N.; Urbon, J.A.; Henderson, D.J.; 
Kaufman, S.B.; Steinberg, E.P. (Department of Chemistry, Purdue 
University, West Lafayette, Indiana 47907). Phys. Rev. Lett.; 43: No. 
13, 918-921(24 Sep 1979). 

Angular distributions of various Mg, Sc, Cu, Ag, and Ba 
nuclides produced in the interaction of 7**U with 400-GeV protons 
have been measured. While all the angular distributions peak at ~ 
90°, those obtained for certain products are characterized by greater 
backward than forward emission in the laboratory system. This 
category includes both neutron-deficient and neutron-excess Sc frag- 
ments as well as neutron-deficient Cu and Ag nuclides. 


2157 Evidence for atomic muon capture by fragments from 
prompt fission of muonic **’Np, 7°°Pu, and **?Pu. Schroeder, W.U.; 
Wilcke, W.W.; Johnson, M.W.; Hilscher, D.; Huizenga, J.R.; 
Browne, J.C.; Perry, D.G. (Departments of Chemistry and Physics 
and Nuclear Structure Research Laboratory, University of Roches- 
ter, Rochester, New York 14627). Phys. Rev. Lett.; 43: No. 10, 672- 
675(3 Sep 1979). 

Muon capture in nuclei produced by prompt neutron emission 
and fission induced by radiationless transitions in the atomic cascade 
of muons bound to 7°’Np, *°°Pu, and ***Pu is reported. Lifetimes of 
muons bound to the targets, the (A-1) nuclei, and the neutron-rich 
fission fragments were measured. The lifetimes of the fission-frag- 
ment muonic atoms are consistent with the muon of the fissioning 
muonic atom going predominantly to the heavy-fragment atom. 


SPONTANEOUS AND INDUCED FISSION 
REFER ALSO TO CITATION(S) 2152, 2153, 2156, 2157 


2158 (CONF-791051—2) Status of fission yield measurements. 
Maeck, W.J. (Exxon Nuclear Idaho Co., Inc., Idaho Falls (USA); 
Idaho National Engineering Lab., Idaho Falls (USA)). 1979. Con- 
tract ACO7-791D01675. 27 NTIS, MF AOI. 

From 3. ASTM- EURATOM symposium on reactor dosi- 
metry; Ispra, Italy (1 Oct 1979). 

Portions of document are illegible. 

Fission yield measurement and yield compilation activities in 
the major laboratories of the world are reviewed. In addition to a 
general review of the effort of each laboratory, a brief summary of 
yield measurement activities by fissioning nuclide is presented. A 
new fast reactor fission yield measurement program being conducted 
in the US is described. 


2159 (COO— 1505-94) Deexcitation processes in nuclear reac- 
tions. Progress report, August 1, 1978-July 31, 1979. Porile, N.T. 
(Purdue Univ., Lafayette, IN (USA). Dept. of Chemistry). Aug 
1979. Contract EY-76-S-02-1505. 24p. Dep. NTIS, PC A02/MF 
AOl. 

The following studies, currently in progress, are discussed: 
angular distributions and differential ranges of Sc and Ba fragments 
emitted in the interaction of 0.8-400 GeV protons with ***U; com- 
parative study of the emission of light (*Na-5?Mn) fragments in the 
interaction of Cu - U with relativistic '*C ions and protons; com- 
parative study of the recoil properties of products of the spallation of 
silver by relativistic '*C ions and protons; measurement of the 
excitation functions of the '*’I(7*~,7*~ xn) reactions; energy spectra 
of isotopically resolved fragments emitted in the interaction of high- 
energy protons with complex nuclei. 9 references. 


2160 (ENICO—1001) Absolute thermal fission yields for °° Pu. 
Maeck, W.J.; Duce, F.A.; Eggleston, R.L.; Tromp, R.L.; Meteer, 
J.W.; Emel, W.A. (Exxon Nuclear Idaho Co., Inc., Idaho Falls 
(USA)). Sep 1979. Contract AC07-791D01675. 40p. Dep. NTIS, PC 
A03/MF AOl. 

Absolute ***Pu thermal fission yields are given for the stable 
and long-lived isotopes of krypton, rubidium, strontium, zirconium, 
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xenon, cesium, barium, cerium, neodymium, and samarium. The 

rincipal measurement technique for the fission product isotopes was 
isotope dilution mass spectrometry. The number of fissions was 
established by summing the number of fission product atoms in the 
heavy mass peak. The propagated standard deviations associated 
with ‘the bulk of the measured yields range from 1 to 2%, relative. 
Significant differences between the current data and that previously 
reported from this laboratory are identified. 14 references. 


2161 (UCRL—82991) Fission cross section of *“*Cm from 10-* 
eV to 10‘ eV. White, R.M.; Browne, J.C.; Howe, R.E.; Landrum, 
J.H.; Becker, J.A. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 15 Oct 1979. Contract W-7405-ENG-48. Sp. Dep. 
NTIS, PC A02/MF AO1. 

The neutron-induced fission cross section of ***Cm measured 
from .001 eV to 10 keV using the LLL 100-MeV Linac. The 
resonance data are analyzed with a multilevel-multichannel R-matrix 
code. The statistical distribution of R-matrix parameters extracted 
from the analysis are investigated and comparisons are made with 
previous work. 4 reference. 


2162 Giant resonance of electric quadrupole in the ***U photo 
fission. Arruda Neto, J.D.T.; Herdade, S.B.; Nascimento, I1.C. (Sao 
Paulo Univ. (Brazil). Instituto de Fisica); Berman, B.L. (Lawrence 
Livermore Lab., Calif. USA). Cienc. Cult. (Sao Paulo) Supl.; 30: No. 
7, 190(Jul 1978). (In Portuguese). 


NUCLEAR THEORY 


2163 (COO—3001-T1) Nuclear theory group. Progress report 
and renewal proposal. (State Univ. of New York, Stony Brook 
(USA). Dept. of Physics). 1979. Contract EY-76-S-02-3001. 94p. 
Dep. NTIS, PC A05/MF A0O1. 

The work discussed covers a broad range of topics in theo- 
retical nuclear and intermediate-energy physics and nuclear astro- 
physics. Primary emphasis is placed on am seri underlying 
nucleon-nucleon and meson-nucleon interactions e research is 
categorized as follows: fundamental interactions; intermediate- 
energy physics; effective interactions, nuclear models and many- 
body theory; structure of finite nuclei; nuclear astrophysics; heavy- 
ion physics; and numerical analysis. Page-length summaries of the 
work are given; completed work has been or will be published. Staff 
vitas, recent publications, and a proposed budget complete the 
report. (RWR) 


NUCLEAR STRUCTURE 
REFER ALSO TO CITATION(S) 2169, 2170 


2164 (UCRL—83368) Representative-vector method for calcu- 
lating operator-moments. Bloom, S.D.; Hausman, R.F. Jr. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.; Los Alamos 
Scientific Lab., NM (USA)). Sep 1979. Contract W-7405-ENG-48. 
26p. (CONF- 790959—1). Dep. NTIS, PC A03/MF AO1. 

From Conference on theory and applications of moment 
methods in many fermion systems; Iowa City, IA, USA (10 Sep 
1979). 

The utility of operator-moments or traces in the various 
applications of spectral-distribution theory is well documented. To 
take full advantage of the ye entree that spectral distribution ° 
theory offers in nuclear physics, it may be generally necessary to 
have many moments beyond th first two hamiltonian moments 
<H> and <H?>. In order to calculate, for one example, level 
densities reliably in the excitation-energy regions of physical interest, 
it may be necessary to have the moments <J/sub z/*H/sup n/> 
and of course <H/sup n/> with n ranging as high as 8 or so. The 
subject of this paper is a new method for obtaining these higher 
moments which is based on the use of random multiparticle vectors, 
called random representative vectors (RRV), in conjunction with an 
appropriate shell-model space and hamiltonian. With this method it 
is possible to calculate average properties of very large spaces with 
well-defined symmetries by averaging the results over a relatively 
few RRV. The demonstration of the statistical formulas of the RRV 
method is given in the next section. In the following section numeri- 
cal results are given for the test case of 5 nucleons in the single- 
particle orbits 1d/sub 5/2/, 2s/sub 1/2/; and 1d/sub 3/2/ (A = 21), 
as well as some results for 12 nucleons in the same orbits plus the 1f/ 
sub 7/2/ orbit (A = 28). With the representative-vector method one 
can evaluate average moments of any operator O that commutes 
with H so long as the application of O to the RRV does not produce 
a new vector which exceeds the memory capacity of the computer. 3 
figures, 5 tables. (RWR) 


2165 (UCRL—83463) Calculation of spin cutoff 

using moment techniques. Grimes, S.M. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). Sep 1979. Contract W-7405- 
ENG-48. 22p. (CONF-790959—3). Dep. NTIS, PC A02/MF AOl. 
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From Conference on theory and applications of moment 
methods in many fermion systems; Iowa City, IA, USA (10 Sep 
1979). 

Spectral distribution methods are often applied to the calcula- 
tion of nuclear level densities. If their distribution in spin is required 
in addition to the total number of levels at each energy, the spin- 
cutoff parameter and its energy dependence must be known. Recent 
calculations of the spin-cutoff eters have shown qualitative 
agreement with data. Reasons for the remaining discrepancies are 
discussed, and proecdures for improving agreement between theory 
and experiment are suggested. 8 figures. 


2166 Interacting boson-fermion model of collective states in 
odd-A nuclei. Iachello, F.; Scholten, O. (Department of Physics, Yale 
University, New Haven, Connecticut 06520). Phys. Rev. Lett.; 43: 
No. 10, 679-682(3 Sep 1979). 

It is suggested that odd-A nuclei be treated as a system of 
interacting bosons and fermions. It is shown that a simple choice for 
the form of the boson-fermion interaction is sufficient to describe the 
variety of observed spectra. 


NUCLEAR MATTER 
REFER ALSO TO CITATION(S) 2176 


2167 (LBL—8151, pp 211-214) Thermodynamic behavior of 
non-strange baryonic matter. Garpman, S.A.; Glendenning, N.K.; 
Karant, Y. 1978. 

In Nuclear science annual report, July 1, 1977-June 30, 1978. 

The equation of state for highly excited nuclear matter must 
reflect properties like binding and short-range repulsion. To the 
Walecka model (which does this) is here added the excitation of the 
baryon resonances, N* and DELTA. The effect is examined of 
including explicit interactions between hadrons, in the mean-field 
approximation, on the dependence of ultrahigh-energy nuclear colli- 
sions on the asymptotic hadron spectrum. All 18 discrete resonances 
are included in the equation of state. Calculated scalar densities and 
nucleon chemical potentials are tabulated, and plots are given of the 
energy density, the pressure, and the entropy per baryon vs the 
compression for three models. A metastable DELTA (1232) state 
persists. 3 figures, 4 tables. (RWR) 


2168 Must ultrabaric matter be superluminal?. Caporaso, G.; 
Brecher, K. (Lawrence Livermore Laboratory, Livermore, Califor- 
nia 94550). Phys. Rev., D; 20: No. 8, 1823-1831(15 Oct 1979). 

We examine the question of whether or not special relativity 
requires that the pressure must be less than the energy density of 
matter. To do this, we study a model of matter consisting of a 
classical one-dimensional lattice of point particles interacting via a 
potential satisfying the three-dimensional Klein-Gordon equation. 
Despite the fact that for this model the pressure p can exceed the 
energy density rhoc?, giving rise to an adiabatic sound speed c/sub 
s/ = (dp/drho)/sup 1/2/ > c, and in the low-frequency limit to a 
group velocity dw/dk > c and phase velocity w/k > c, for this type 
of lattice model, the formally calculated speed c/sub s/ is not a 
signal speed and we find that the true signal propagation speed v/sub 
signal/ < c. Thus special relativity alone does not guarantee that p 
< rhoc* We briefly discuss other constraints on p (rho), none of 
which seem sufficiently rigorous to rule out the possibility that p > 
rhoc? at high densities. The significance of the present result for the 
upper mass limit of neutron stars and the existence of black holes is 
also considered. 


NUCLEAR REACTIONS AND SCATTERING 
REFER ALSO TO CITATION(S) 2070, 2096 


2169 (BNL—26598) Giant resonances excited by heavy-ions. 
Sandorfi, A.M. (Brookhaven National Lab., Upton, NY (USA)). 
1979. Contract EY-76-C-02-0016. 42p. (CONF-790743—6). Dep. 
NTIS, PC A03/MF AOl1. 

From Symposium on heavy ion physics from 10-200 MeV/A; 
Upton, NY, USA (16 Jul 1979). 

The potential of heavy-ion inelastic scattering as a method for 
studying giant resonance spectroscopy is investigated and compared 
to results obtained with the (a,a’) reaction. Optical model calcula- 
tions reveal a strong dependence of the excitation cross sections 
upon bombarding energy. Differences between the backgrounds 
encountered in light and heavy hadron scattering experiments are 
discussed. 35 references. 


2170 (BNL—26606) Nuclear physics with kaons. Dover, C.B. 
(Brookhaven National Lab., Upton, NY (USA)). 1979. Contract EY- 
76-C-02-0016. 8p. (CONF-790847—9). Dep. NTIS, PC A02/MF 
AOl. 

From International conference on high energy physics and 
nuclear structure; Vancouver, Canada (13 Aug 1979). 
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The types of nuclear and elementary particle questions which 
can be addressed by studying kaon-induced reactions in nuclei are 
reviewed. 26 references. 


2171 (LBL—8151, pp 209-211) High energy nuclear collisions 
in the resonance dominated region. Glendenning, N.K.; Karant, Y. 
1978. 

In Nuclear science annual report, July 1, 1977-June 30, 1978. 

The decay of the nuclear fireball produced in a nucleus- 
nucleus collision is modeled. Three flavors (up, down, strange) are 
included. Lorentz-invariant double differential nucleon distributions, 
particle energy spectra, and the energy spectrum ratio of strange 
baryons to nucleons are presented for a symetric A = 50 collision at 
10 GeV/nucleon (c.m.). 3 figures. (RWR) 


2172 (LBL—9611) Topics in relativistic heavy-ion collisions. 
Nagamiya, S. (California Univ., Berkeley (USA). Lawrence Berke- 
ley Lab.). Aug 1979. Contract W-7405-ENG-48. 12p. (CONF- 
790847—7). Dep. NTIS, PC A02/MF AO1. 

From International conference on high energy physics and 
nuclear structure; Vancouver, Canada (13 Aug 1979). 

The activities of the last few years in the field of relativistic 
heavy-ion collisions are reviewed. The current understanding of the 
reaction mechanism is described. Several recent topics are reported. 
48 references. 


2173 (ORO—5126-67) Single determinantal reaction theory: 
asymptoticity, periodicity, time averaging, channel orthogonality, re- 
quantization and gauge invariance. Griffin, J.J.; Dworzecka, M.; Kan, 
K.K.; Lichtner, P.C. (Maryland Univ., College Park (USA). Dept. 
of Physics and Astronomy). Apr 1979. Contract EY-76-S-05-5126. 
llp. Dep. NTIS, PC A02/MF AOl1. 

The TDHF description of continuum reactions can be restuc- 
tured from an initial-value problem into a form analogous to the S- 
matrix version of the Schroedinger theory. The resulting TD-S-HF 
theory involves only self-consistent single determinantal solutions of 
the TDHF equations, and invokes time averaging to obtain a consist- 
ent interpretation of the TDHF analogs of quantities which are 
constant in the exact theory, such as the S-matrix and the asymptotic 
reaction channel labels. Periodic TDHF solutions then play the role 
of stationary eigenstates, in the construction of suitable asymptotic 
reaction channel states. If these periodic channel states occur only at 
discrete energies, then the resulting channels are mutually ortho- 
gonal (on the time average) and the theory exhibits a structure fully 
analogous to the exact theory. In certain special cases where the 
periodic solutions are known to occur as an energy continuum, the 
requirement that the periodicity of the channel solutions be a gauge 
invariant property provides a natural requantization condition, 
which (suggestively) turns out to be identical with the Bohr-Som- 
merfield quantization rule. 11 references. 


2174 (ORO—5126-68) Single determinantal reaction theory as a 
Schroedinger analog: the time-dependent S-matrix Hartree-Fock 
method. Griffin, J.J.; Lichtner, P.C.; Dworzecka, M.; Kan, K.K. 
(Maryland Univ., College Park (USA). Dept. of Physics and Astron- 
omy). 1979. Contract EY-76-S-05-5126. 15p. (CONF-790660—6). 
Dep. NTIS, PC A02/MF AOl1. 

From Conference on large amplitude collective nuclear 
motion; Lake Balaton, Hungary (10 Jun 1979). 

It is suggested that the TDHF method be viewed, not as an 
approximation to but as a model of the exact Schroedinger system; 
that is, as a gedanken many-body experiment whose analysis with 
digital computers provides data worthy in itself of theoretical study. 
From such a viewpoint attention is focused on the structural analo- 
gies of the TDHF system with the exact theory rather than upon its 
quantitative equivalence, and the TDHF many-body system is stud- 
ied as a challenge of its own which, although much simpler than the 
realistic problem, may still offer complexity enough to educate 
theorists in the present state of knowledge. In this spirit, the TDHF 
description of continuum reactions can be restructured from an 
initial-value problem into a form analogous to the S-matrix version 
of the Schroedinger theory. The resulting TD-S-HF theory involves 
only self-consistent single determinantal solutions of the TDHF 
equations and invokes time averaging to obtain a consistent interpre- 
tation of the TDHF analogs of quantities which are constant in the 
exact theory, such as the S-matrix and the asymptotic reaction 
channel characteristics. Periodic solutions then play the role of 
stationary eigenstates in the construction of suitable asymptotic 
reaction channels. If these periodic channel states occur only at 
discrete energies, then the resulting channels are mutually ortho- 
gonal (on the time average) and the theory exhibits a structure fully 
analogous to the exact theory. In certain special cases where the 
periodic solutions are known to occur as an energy continuum, the 
requirement that the periodicity of the channel solutions be gauge 
invariant provides a natural requantization condition which (sugges- 
tively) turns out to be identical with the Bohr-Sommerfeld quantiza- 
tion rule. 11 references. 
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2175 ~ ge ne gt TD-S-HF single determinantal reaction 


theory description of many-body processes, including fission. 
Griffin, J.J.; Lichtner, P.C.; Dworzecka, M.; Kan, K.K. (Maryland 
Univ., College Park (USA). Dept. of Physics and Astronomy). 1979. 
Contract EY-76-S-05-5126. 1lp. (CONF-790507—8). Dep. NTIS, 
PC A02/MF AOl1. 

From IAEA symposium on physics and chemistry of fission; 
Julich, F.R. Germany (14 May 1979). 

The restrictions implied for the time dependent many-body 
reaction theory by the (TDHF) single determinantal assumption are 
explored by constructive analysis. A restructured TD-S-HF reaction 
theory is modelled, not after the initial-value form of the Schroe- 
dinger reaction theory, but after the (fully equivalent) S-matrix form, 
under the conditions that only self-consistent TDHF solutions occur 
in the theory, every wave function obeys the fundamental statistical 
interpretation of quantum mechanics, and the theory reduces to the 
exact Schroedinger theory for exact solutions which are single 
determinantal. All of these conditions can be accomodated provided 
that the theory is interpreted on a time-averaged basis, i.e., physical 
constants of the Schroedinger theory which are time-dependent in 
the TDHF theory, are interpreted in TD-S-HF in terms of their time 
averaged values. The resulting reaction theory, although formulated 
heuristically, prescribes a well defined and unambiguous calcula- 
tional program which, although somewhat more demanding techni- 
cally than the conventional initial-value TDHF method, is neverthe- 
less more consonant with first principles, structurally and mechanis- 
tically. For its physical predictions do not depend upon the precise 
location of the distant measuring apparatus, and are in no way 
influenced by the spurious cross channel correlations which arise 
whenever the description of many reaction channels is imposed upon 
one single-determinantal solution. For nuclear structure physics, the 
TDHF-eigenfunctions provide the first plausible description of exact 
eigenstates in the time-dependent framework; moreover, they are 
unencumbered by any restriction to small amplitudes. 14 references. 


2176 Dynamics of nuclear fluid. V. Extended time-dependent 
Hartree-Fock approximation illuminates the approach to thermal equi- 
librium. Wong, C.; Tang, H.H.K. (Oak Ridge National Laboratory, 
Oak Ridge, Tennessee 37830). Phys. Rev., C; 20: No. 4, 1419- 
1452(Oct 1979). 

In the time-dependent Hartree-Fock approximation, the fer- 
mions are assumed to interact only through the mean field and the 
collisions between particles are neglected. We formulate an extended 
time-dependent Hartree-Fock approximation which incorporates 
particle collisions due to the residual interaction, with the usual time- 
dependent Hartree-Fock approximation as the collisionless limit. It is 
obtained by a truncation of the Martin-Schwinger hierarchy at the 
second level and by using a simple representation of the one-body 
Green's function in terms of time-dependent occupation numbers. 
The final set of coupled equations consists of a modified time- 
dependent Hartree-Fock equation and a master equation for the 
occupation numbers. These results are physically transparent and 
describe properly the physics of the collision process. They may also 
be simple enough to be of practical use to study heavy-ion collisions 
or the dynamics of other fermion systems. Furthermore, as the 
configuration-space analog of the quantum Boltzmann equation, 
many important results concerning statistical dynamics are obtained. 
Concepts such as entropy, temperature, and local and thermal equi- 
librium can be quantitatively introduced. The well-known H theo- 
rem that entropy never decreases can be readily recovered. With the 
collision term explicitly exhibited, the macroscopic equations (equa- 
tions of continuity, momentum flux, and energy) and their associated 
conservation theorems can also be derived. Analytic solutions for 
the master equation for simple cases lead to new “level crossing” 
formulas having characteristics distinctly different from the Landau- 
Zener level-crossing formula and illuminate the salient features as to 
how a nonequilibrium fermion system approaches thermal equilibri- 
um. 


2177 Low-energy pion production at 0° with heavy ions from 125 
to 400 MeV/nucleon. Benenson, W.; Bertsch, G.; Crawley, G.M.; 
Kashy, E.; Nolen, J.A. Jr.; Bowman, H.; Ingersoll, J.G.; Rasmussen, 
J.O.; Sullivan, J.; Koike, M.; Sasao, M.; Peter, J.; Ward, T.E. 
(Cyclotron Laboratory and Physics Department, Michigan State 
University, East Lansing, Michigan 48824). Phys. Rev. Lett.; 43: No. 
10, 683-686(3 Sep 1979). 

The results of a systematic study of 0° pion production by 
heavy ions from 125 to 400 MeV/nucleon are presented. The depen- 
dence of the cross section on the mass number of the target, the 
energy of the beam, and the pion charge and energy are discussed. A 
striking feature of the data is an unexpectedly large 7~/z~ ratio for 
pions of velocity close to the projectile velocity. 


SPONTANEOUS AND INDUCED FISSION 
REFER ALSO TO CITATION(S) 2175 


PHYSICS RESEARCH (CONT.) 


RADIATION AND SHIELDING PHYSICS 


RADIATION PHYSICS 
REFER ALSO TO CITATION(S) 1683, 1997, 2185 


2178 (ORNL/TM—7097) Stability of the mesh-cornered syn- 
thetic method of diffusion acceleration of the DOT-IV transport code. 
Aull, J. (Oak Ridge National Lab., TN (USA)). Oct 1979. Contract 
W-7405-ENG-26. 17p. Dep. NTIS, PC A02/MF AOI. 

Three methods for accelerating the discrete ordinates equa- 
tions using variations of the synthetic method are examined. It is 
found that the use of difference equations written about the mesh 
corners, rather than a specific form of the equations, brings stability. 
These methods are compared with three other methods in test 
problems covering the stability domain of interest. 


2179 (UCRL-Trans—11465) Secondary electron radiation. 
Smirnov, V.V. (ed.). (Radievyj Inst., Leningrad (USSR)). Feb 1979. 
Translation of Vtorichnoe  elektronnoe izluchenie, Leningrad, 
USSR, 1977. (VAAP/SA—79/21). 222p. Dep. NTIS, PC A10/ME 
AOl. 

The collection contains 26 papers on secondary electron 
radiation submitted by November 1, 1975. There are a number of 
reviews and also original articles devoted to theoretical and experi- 
mental studies of the energy and spatial characteristics of secondary 
electrons. Experience with the application of the results of work on 
secondary electron <adiation to the solution of some practical prob- 
lems is described. The principal terms and definitions are given. 


2180 Heavy particle comparative study. I. Depth-dose distribu- 
tions. Raju, M.R. (Los Alamos Scientific Lab., NM); Amols, H.L; 
Dicello, J.F.; Howard, J.; Lyman, J.T.; Koehler, A.M.; Graves, R.; 
Smathers, J.B. Br. J. Radiol.; 51: 699-703(Sep 1978). 

The results of a comparative study of heavy particles of 
interest in radiotherapy, with peaks spread over a depth of 10 cm, 
are reported in four parts. The introduction to this study and the 
depth-dose distributions of the particles, (n, 7~, p, He, C, Ne, and Ar 
ions) are reported herein. The results indicate that protons give the 
best localization of dose. The degree of localization of dose with 
heavy ions is reduced with increasing charge on the ion. For ranges 
less than 15 cm, heavier ions such as neon and argon still have 
favourable dose localization; however, for ranges in excess of 15 cm, 
heavy ions such as argon are unfavorable but superior to fast 
neutrons because penetration can be controlled by modulation of 
energy or range. 


SHIELDING CALCULATIONS AND EXPERIMENTS 
REFER ALSO TO CITATION(S) 1677, 1981, 2182, 2183 


NEUTRON INTERACTIONS WITH MATTER 
REFER ALSO TO CITATION(S) 2087 


2181 (CONF-790877—3(Draft)) Band theoretic interpretation 
of neutron scattering experiments in metallic ferromagnets. Cooke, 
J.F. (Oak Ridge National Lab., TN (USA)). Jul 1979. Contract W- 
7405-ENG-26. 32p. Dep. NTIS, PC A03/MF AO1. 

From International conference on neutron scattering and 
magnetism; Julich, F.R. Germany (29 Aug 1979). 

Magnetic excitations in the 3-d transition metal ferromagnets 
nickel and iron have been found to possess unusual properties not 
found in other magnetic systems. For example, inelastic neutron 
scattering experiments have revealed that spin-waves do not exist at 
wave-vectors above a particular cut-off value while below this cut- 
off point they have been observed well above the Curie temperature. 
This behavior is not consistent with predictions of localized spin 
models but can be explained by the band theoretic, or itinerant 
electron theory. In fact, first principles calculations of the low 
temperature neutron scattering cross-section based on the itinerant 
model have been shown to be in excellent agreement with experi- 
ment. In addition, the prediction of an optical spin-wave mode has 
been recently confirmed. The finite temperature extrapolation of the 
low temperature theory based on the traditional concept of a tem- 
perature-dependent spin-splitting of the electronic energy bands ap- 
pears to be inconsistent with experiment. A more realistic first 
principles approach to develop a correct finite temperature theory is 
under investigation. 


2182 Discrete transfer cross-section expansion for time-depend- 
ent neutron transport. Beranek, F.; Conn, R.W. (Univ. of Wisconsin, 
Madison). Nucl. Sci. Eng.; 71: No. 2, 100-110(Aug 1979). 

A new discrete neutron transfer cross-section technique was 
developed to resolve difficulties found using the traditional Le- 
gendre polynomial expansion for time-dependent problems with 
strong source anisotropy. An important class of such problems is the 
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analysis of blanket performance in inertial confinement fusion (ICF) 
systems. The new technique can be readily incorporated without 
formal changes into existing codes that solve the transport equation. 
A shielding problem and an ICF blanket problem are used as 
examples to illustrate both the difficulties presented by the tradition- 
al approach and the improvements brought about with the new 
method. 10 references. 


2183 Computational efficiency of numerical methods for the 
multigroup, discrete-ordinates neutron transport equations: the slab 
geometry case. Alcouffe, R.E.; Larsen, E.W.; Miller, W.F. Jr.; 
Wienke, B.R. (Los Alamos Scientific Lab., NM). Nucl. Sci. Eng.; 71: 
No. 2, 111-127(Aug 1979). 

A study of spatial discretization schemes for the multigroup 
discrete-ordinates transport equations in slab geometry is described. 
The purpose of the study is to determine the most computationally 
efficient method, defined as the one that produces the minimum 
error for a given cost. Cost is defined as the total amount of 
computer time required to complete one inner iteration, given a limit 
on storage, and three error norms are used to measure the accuracies 
of edge fluxes, cell average fluxes, and integral parameters. Three 
test problems are studied: the first is a model one-group problem 
examined in detail, while the second and third are more realistic 
multigroup problems. One conclusion is that a new method, labeled 
linear characteristic, significantly outperforms all other methods that 
have been implemented up to the present time. 15 references. 


2184 Analysis of error in Monte Carlo transport calculations. 
Booth, T.E.; Cashwell, E.D. (Los Alamos Scientific Lab., NM). 
Nucl. Sci. Eng.; 71: No. 2, 128-142(Aug 1979). 

Equations are presented that allow the efficiencies of Monte 
Carlo techniques (for particle transport problems) to be calculated. 
This theory generalizes the theory of Amster and Djomehri to treat 
time-dependent multiplying systems, even when supercritical. Stand- 
ard variance reducing techniques such as biased kernels, splitting, 
and Russian roulette are included in the theory. As concrete exam- 
ples, the efficiencies of four Monte Carlo techniques for obtaining 
the expected number of collisions a particle makes were analytically 
predicted. These predictions are stated and compared with the 
observed efficiencies obtained by Monte Carlo calculations using 
each of the four techniques. 11 references. 


2185 Class of nonlinear integral equations arising in transport 
theory. Hively, G.A. (Univ. of Kentucky, Lexington). SJAM J. 
Math. Anal.; 9: No. 5, 787-792(Oct 1978). 

For a class of kernels k(x,t), conditions are given for the 
existence and uniqueness of a solution in the unit ball of L'(y) for 
the nonlinear integral equation u(x) = psi(x) + u(x) f 
k(x, grater as Equations of this type arise in the theories of radia- 
tive transfer, neutron transport and in the kinetic theory of gases. 


MEDICAL PHYSICS 


2186 Detectability in computed tomographic images. Hanson, 
K.M. (University of California, Los Alamos Scientific Laboratory, 
Los Alamos, New Mexico 87545). Med. Phys.; 6: No. 5, 441-451(Sep 
1979). 

The detection limitations inherent in statistically limited com- 
puted tomographic (CT) images are described through the applica- 
tion of signal detection theory. The detectability of large-area, low- 
contrast objects is shown to be chiefly dependent upon the low- 
frequency content of the noise power spectral density. For projec- 
tion data containing uncorrelated noise, the resulting ramplike, low- 
frequency behavior of the noise power spectrum of CT reconstruc- 
tions may be conveniently characterized by the number of noise- 
equivalent x-ray quanta (NEQ) detected in the projection measure- 
ments. The NEQ for a given image may be determined either from a 
measurement of the noise power spectrum or from the noise granu- 
larity computed with an appropriate weighting function. A measure 
of the efficiency of scanner dose utilization is proposed which 
compares the average dose to that required by an ideal scanner to 
obtain the same NEQ. 


RADIATION PROTECTION STANDARDS 
REFER ALSO TO CITATION(S) 1872 


RADIATION SOURCE CALIBRATION AND 
STANDARDIZATION 


REFER ALSO TO CITATION(S) 1910, 2149 


DOSIMETRY 
REFER ALSO TO CITATION(S) 2149 
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SOLID STATE PHYSICS 


REFER ALSO TO CITATION(S) 377, 395, 1422, 1483, 2008, 2125 


2187 (BNL—26736) Interaction of superccnducting vortices: 
Canadian 


lectures presented at the Mathematical Society Summer 
Research Institute on gauge theories. Rebbi, C. (Brookhaven National 
Lab., Upton, NY (USA)). Sep 1979. Contract EY-76-C-02-0016. 19p. 
Dep. NTIS, PC A02/MF AOl1. 

Results recently obtained on multi-vortex configurations are 
described. After a brief review of the model, a numerical analysis, 
performed by variational methods, of the interaction between two 
vortices is illustrated. The study, done in collaboration with Laur- 
ence Jacobs, shows that two vortices attract or repel each other 
according to whether a dimensionless coupling constant A , charac- 
terizing the relative strength of the matter self-coupling versus the 
gauge coupling, takes a value smaller or greater than one. (This 
agrees with results previously obtained for asymptotic separations of 
the vortices. For A = 1, in particular, the vortices appear in 
equilibrium at any separation, hinting to the existence of a much 
wider class of solutions to the field equations. In the second lecture, 
the case A = 1 is considered in detail, illustrating analytical results 
which demonstrate that for this special value of the coupling con- 
stant solutions with any number of vortices at arbitrary positions do 
indeed exist. 


2188 pie ph abe ca em )) Fast ion transport in solids: 
electrolytes and el and abstracts. (Argonne Nation- 
al Lab., IL (USA)). 1979. Contract W-31-109-ENG-38. 198p. Dep. 
NTIS, PC A09/MF AOI 

From Fast ion transport in solids-electrode and electrolytes 
conference; Lake Geneva, WI, USA (21 May 1979). 

Abstracts for the 47 invited papers and 111 contributed papers 
(presented in poster sessions) are given in this publication, along 
with the program schedule. Papers deal with both basic research and 
applications, the most important of the latter being electric batteries. 


2189 First-order phase transitions and the three-state Potts 
model. Bloete, H.W.J.; Swendsen, R.H. (University of Rhode Island, 
Kingston, Rhode Island 02881). Phys. Rev. Lett; 43: No. 11, 799- 
802(10 Sep 1979). 

We have used the Monte Carlo renormalization-group 
method to study the three-state Potts model in three and four 
dimensions. In both cases, we find a first-order transition without an 
associated discontinuity fixed point. The transition in three dimen- 
sions is “almost second order” in the sense that some evidence was 
found for the existence of second-order fixed points associated with 
singularities in the metastable region just beyond the first-order 
transition. 


2190 Critical behavior of the three-dimensional Ising model. 
Bloete, H.W.J.; Swendsen, R.H. (University of Rhode Island, Kings- 
ton, Rhode Island 02881). Phys. Rev., B: Condens. Matter; 20: No. 5, 
2077-2079(1 Sep 1979). 

The simple-cubic Ising model has been investigated with the 
Monte Carlo renormalization-group method. The results are found 
to be consistent with the critical exponents obtained from series and 
€ expansions. 


2191 Monte Carlo renormalization-group studies of the d=2 
Ising model. Swendsen, R.H. (Brookhaven National Laboratory, 
Upton, New York 11973). Phys. Rev., B: Condens. Matter; 20: No. 5 
2080-2087(1 Sep 1979). 

A Monte Carle renormalization-group method is described 
and illustrated by application to the two-dimensional Ising model 
using several different renormalization-group transformations. 


2192 Monte Carlo calculation as an aid in teaching solid-state 
diffusion. Murch, G.E. (Argonne National Lab., Argonne, IL). Am. 
J. Phys.; 47: No. 1, 78-80(Jan 1979). 

A simple Monte Carlo method is used to simulate an atomistic 
model of solid-state diffusion. This approach illustrates some of the 
principles of diffusion and in particular verifies a solution to Fick's 
second law. The role and calculation of the diffusion correlation 
factor is also discussed. 


2193 Combinatorial structure of the faces of the n-cube. Me- 
tropolis, N. (Los Alamos Scientific Lab., NM); Rota, G.C. SIAM J. 
Math. Anal.; 35: No. 4, 689-694(Dec 1978). 

This paper contains two results: (1) an algebraic characteriza- 
tion of the lattice of faces of the n-cube, based upon axioms inde- 
pendent of the dimension n. The resulting algebraic structure is 
suited for application to synthesis problems for Boolean functions; 
(2) explicit construction of the partition of the lattice of faces of the 
cube into a minimal number of chains, based upon a new bracketing 
algorithm. 
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2194 Introduction. Chapter 1. Ruby, S.L. (Argonne National 
Lab., IL (USA)). pp 1-14 of Moessbauer isomer shifts. Shenoy, G.K. 
(Argonne National Lab., IL (USA)); Wagner, F.E. (Technische 
Univ. Muenchen (Germany, F.R.)) (eds.). Amsterdam, Netherlands; 
North-Holland (1978). 

A brief indication of the theory and applications of Moess- 
bauer spectroscopy is given. The interaction of the nucleus with 
electromagnetic fields and the origin of the Moessbauer isomer shift 
are summarised and the way in which Moessbauer data relate to 
other experimental data is discussed. Some comments on the present 
and future applications of Moessbauer spectroscopy are made. 


2195 Measurement of isomer shifts. Chapter 3. Shenoy, G.K.; 
Wagner, F.E.; Kalvius, G.M. (Argonne National Lab., IL (USA)). 
pp 49-110 of Moessbauer isomer shifts. Shenoy, G.K. (Argonne 
National Lab., IL (USA)); Wagner, F.E. (Technische Univ. Muen- 
chen (Germany, F.R.)) (eds.). Amsterdam, Netherlands; North-Hol- 
land (1978). 

This chapter is concerned with the experimental problem of 
determining the isomer shift of a Moessbauer resonance. Various 
Moessbauer spectrometer designs are described and the techniques 
used in processing the data are outlined. 


2196 Energy equivalents of one mm/sec. Appendix II. Shenoy, 
G.K.; Dunlap, B.D. (Argonne National Lab., IL (USA)). pp 877-880 
of Moessbauer isomer shifts. Shenoy, G.K. (Argonne National Lab., 
IL (USA)); Wagner, F.E. (Technische Univ. Muenchen (Germany, 
F.R.)) (eds.). Amsterdam, Netherlands; North-Holland (1978). 

Energy equivalents of one mm/sec are tabulated for isotopes 
used in Moessbauer studies. The energy equivalents are given in 
units of ergs, eV, MHz and mK. 


2197 Anisotropic, long-range elastic interaction between ada- 
toms. Lau, K.H. (Argonne National Lab., IL). Solid State Commun.; 
28: 757-762(1978). 

The interaction between two adatoms mediated by the elastic 
distortion of the substrate is calculated using the Green's functions 
derived by Maradudin et al. for semi-infinite hexagonal and cubic 
crystals. For a substrate with hexagonal symmetry with the surface 
parallel to the basal plane, the interaction energy is isotropic over 
the substrate surface, and varies as R~* with the separation R of the 
adatoms, as in the case of an elastically isotropic substrate. The 
interaction between adatoms on the (100) face of cubic crystal also 
varies as R~*, but is anisotropic. In many cases, the interaction 
between identical adatoms is attractive along the cube axes and 
repulsive along directions at 45° to the axes. 


2198 Molecular dynamical study of the equation of state of 
solids at high temperature and pressure. Welch, D.O.; Dienes, G_J. 
(Brookhaven National Lab., Upton, NY). J. Phys. Chem. Solids; 39: 
No. 6A, 589-603(1978). 

The molecular dynamics method of computer simulation was 
used to study the pressure and energy as a function of volume and 
temperature for foc neon with 6-12 Lennard-Jones interatomic forces 
and for bec iron with Morse interatomic forces. A self-consistent cell 
model was used to derive analytical formulae which describe the 
results of the computer experiments. A method for correcting the 
inherently classical results of the molecular dynamics calculations 
for the effect of quantum statistics is proposed. The results of the 
calculations are compared with experimental data and with various 
approximate methods for calculating the Grueneisen constant. 


2199 Kinetic energy and temperature profiles of shockwaves in 
solids. Paskin, A. (Queens College, Flushing, NY); Gohar, A.; 
Dienes, G.J. Solid State Phys.; 11: L857-L861(1978). 

In response to a critical analysis of a molecular dynamic 
simulation of shockwave propagation, the calculation of kinetic 
energy is shown to be correct and the definition of temperature is 
shown to be reasonable. When there is a variation in the planar 
velocity, the Tsai-MacDonald local kinetic temperature is neither 
equal to the local kinetic energy (expressed as temperature) nor does 
it have the characteristics of temperature. 


2200 Computer simulation of the correlation factor for impurity 
diffusion. Murch, G.E.; Thorn, R.J. (Argonne National Lab., IL). 
Philos. Mag., A; 38: No. 2, 125-130(1978) 

A Monte Carlo method for calculating the correlation factor 
for impurity diffusion is described. Specific application is made to 
impurity diffusion via the vacancy mechanism in the face-centred- 
cubic lattice. Following the five-frequency model of Manning 
(1964), we assume that vacancy jumps not involving nearest neigh- 
bours of the impurity are unaffected by the impurity, but impurity/ 
vacancy associative and dissociative jumps, which do involve near- 
est neighbours of the impurity, are affected. Computer simulated 
results for the impurity correlation factor are in excellent agreement 
with the analytical equation derived by Manning (1964). 


PHYSICS RESEARCH (CONT.) 


SOLID STATE PLASMA 
REFER ALSO TO CITATION(S) 1522 


SUPERCONDUCTIVITY 


ACOUSTIC, ELECTRIC, MAGNETIC, OPTICAL, AND 
THERMAL PHENOMENA 


REFER ALSO TO CITATION(S) 1351, 1422, 1427, 1467 


2201 (BNL—26655) Development of magnetic order in super- 
conducting systems. Moncton, D.E.; Shirane, G.; Thomlinson, W. 
(Bell Labs., Murray Hill, NJ (USA); Brookhaven National Lab., 
Upton, NY (USA)). Aug 1979. Contract EY-76-C-02-0016. 23p. 
(CONF-790877—2). Dep. NTIS, PC A02/MF AO1 

From International conference on neutron scattering and 
magnetism; Julich, F.R. Germany (29 Aug 1979). 

Two different classes of rare-earth (RE) ternary superconduc- 
tors (RERh,B, and REMos¢Ss, X=S, Se) have provided the first 
instances in which chemically ordered sublattices of magnetic ions 
exist in superconductors. Neutron scattering studies show that 
simple, conventional antiferromagnetism coexists with superconduc- 
tivity in a number of systems, while destruction of superconductivity 
occurs with the onset of ferromagnetism. The magnetic structural 
details are summarized for the coexistent antiferromagnets, and 
review measurements on the superconducting — ferromagnetic tran- 
sition in ErRh,B,. 


2202 (CALT—822-110) Influence of magnetic ordering on the 
superconducting properties of (Zr/sub 1-x/Er/sub x/)s;Rh 
alloys. Johnson, W.L. (California Inst. of Tech., Pasadena (USA). 
W.M. Keck Lab. of Engineering Materials). Aug 1979. Contract EY- 
76-C-03-0822. 2ip. Dep. NTIS, PC A02/MF AO1. 

The effect of Er impurities on the superconducting properties 
of an amorphous ZrsRh alloy has been studied. The Er impurities 
are found to exhibit magnetic behavior characteristic of a free Er** 
ion in a weak crystal field. Magnetic ordering of the Er moments is 
observed to occur at a temperature T/sub M/ which is proportional 
to the Er concentration. This ordering strongly influences supercon- 
ductivity as evidenced by anomalous behavior in the concentration 
dependence of T/sub c/. For concentrations near the critical Abri- 
kosov-Gor’kov value superconductivity appears to be induced by 


magnetic ordering. The superconducting critical field H/sub c2/(T) 
is strongly effected by magnetic ordering and can be used to deduce 
information concerning the nature of the ordering. The results are 
analyzed in terms of theoretical models. 


2203 (CALT—822-111) Superconducting properties of rapidly 
quenched and heat treated Zr-V and Hf-V foils. Tenhover, M. (Cali- 
fornia Inst. of Tech., Pasadena (USA). W.M. Keck Lab. of Engi- 
neering Materials). Sep 1979. Ccatract EY-76-C-03-0822. 18p. Dep. 
NTIS, PC A02/MF A0Ol1. 

The results of rapid quenching and subsequent heat treat- 
ments on the superconducting properties of the Zr-V and Hf-V 
binary systems are presented. Metallic glasses can be prepared in 
these systems which have very attractive properties for practical 
application. The existence of a flexible glassy phase raises the pros- 
pect of alternative methods for the construction of superconducting 
devices. As-quenched, partially crystalline material is characterized 
by small critical currents, yet relatively large upper critical fields and 
transition temperatures. Heat treatments considerably enhance the 
current carrying capability. 


2204 Study of cuprous chloride under , on, Cw. 
(Houston Univ., TX (USA)); Early, S.; Geballe, T.H. (Stanford 
Univ., CA (USA)); Huang, C.Y. (Los Alamos Scientific Lab., NM 
(USA)). J. Less-Common Met.; 62: 463-467(Nov-Dec 1978). 

Observations of large diamagnetic anomalies in rapidly 
warmed freshly prepared samples of CuC! under moderately high 
hydrostatic pressure are summarized and compared with the results 
of Brandt et al (1978). The observations cannot be accounted for 
quantitatively in any simple way without assuming the existence of 
some new cooperative state. The possibility of the formation of fine- 
scaled metal-dielectric interfaces is considered. Proof of the exist- 
ence or absence of superconductivity requires further experimenta- 
tion. 


2205 (CONF-790815—31) Transient magnetization in practical 
composite su uctors. Shen, S.S. (Oak Ridge National Lab., TN 
(USA)). 1979. Contract W-7405-ENG-26. 16p. Dep. NTIS, PC A02/ 
MF AOl. 

From Cryogenic engineering conference; Madison, WI, USA 
(21 Aug 1979). 

This paper presents detailed magnetization measurements as 
well as analysis on typical cryostable NbTi composite conductors (1- 
mm diameter and Cu/SC ratio of 6:5) with filaments nonuniformly 
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distributed in both circular and rectangular cross sections (aspect 
ratio ~ 2:1). As a result of the excellent agreement between the 
measurements and a previously reported transformer model, both 
transient magnetization and losses incurred in each sample can be 
described by functions of a unique time constant taue which depends 
strongly on the shape of the cross section. Other prominent features 
of the measurement results such as the deduction of values of J/sub 
c/ and matrix resistivity are demonstrated. In an exponentially 
decaying field from 2T to 0, J/sub c/ is 4.5 x 10° A/m? at 1.5T, and 
the average matrix resistivity is 2.73 x 10~'° Q-m. Saturation effects 
were also observed for field decaying time constant tau comparable 
with tauo. 


2206 Microwave-induced effects on superconductors. Dahlberg, 
E.D.; Orbach, R.L.; Schuller, I. (Physics Department, University of 
California at Los Angeles, Los Angeles, California). J. Low Temp. 
Phys.; 36: No. 3, 367-380(1 Aug 1979). 

We have studied the effects of microwave radiation on super- 
conducting tunnel junctions and on the critical currents of supercon- 
ducting strips at 2.0 and 10.0 GHz. In the tunnel junctions both 
quantum mechanical and classical effects (photon-induced tunneling 
and classical rectification, respectively), were observed, but not gap 
enhancement. The application of microwave radiation on long, 
superconducting, thin-film bridges was found to increase their criti- 
cal current. The microwave magnetic field was found to couple 
more efficiently to the superconductor. The increase in the critical 
current was found to be proportional to the square root of the 
incident power. 


THEORETICAL PHYSICS 


CLASSICAL AND QUANTUM MECHANICS 
REFER ALSO TO CITATION(S) 2168 


2207 (ORO—3992-366) Modification of quantum mechanics at 
short distances: a simple approach to confinement and asymptotic 
freedom. Mahajan, S.M.; Qadir, A.; Valanju, P.M. (Texas Univ., 
Austin (USA). Center for Particle Theory). Jul 1979. Contract EY- 
76-S-05-3992. 36p. Dep. NTIS, PC A03/MF AOl. 

To make quantum mechanics a suitable description of short- 
distance (= 10~'* cm) physics, a spatial variation of Planck’s con- 
stant anti h is introduced. It is shown that the new theory implies 
asymptotic freedom and quark confinement in a simple way. 10 
references. 


2208 Quantum mechanical implications of classical ergodicity. 
Stratt, R.M.; Handy, N.C.; Miller, W.H. (Department of Chemistry 
and Materials and Molecular Research Division of the Lawrence 
Berkeley Laboratory, University of California, Berkeley, California 
94720). J. Chem. Phys.; 71: No. 8, 3311-3322(15 Oct 1979). 

The concept of quantum ergodicity is examined empirically 
through a quantitative study of the eigenfunctions of both the 
Barbanis and Casati—Ford potentials. By considering the behavior 
of the nodes of the wave functions and by employing a combination 
of natural orbital and spectral analyses, many of the higher eigen- 
States can apparently be classified as ergodic. These particular states 
seem to correspond quite well not only to classical ergodic trajector- 
ies but also to (currently) unquantizable semiclassical wave func- 
tions. The relationship between this quantal ergodicity and its classi- 
cal equivalent is discussed. 


2209 Semi-classical spectrum of the continuous Heisenberg spin 
chain, Jevicki, A.; Papanicolaou, N. (The Institute for Advanced 
Study, Princeton, New Jersey 08540). EY-76-S-02-2220. Ann. Phys. 
(N. Y.); 120: No. 1, 107-128(Jul 1979). 

We develop a path integral formalism that allows for semi- 
classical quantization of systems with spin degrees of freedom. We 
apply it to study the continuous Heisenberg spin chain, which has 
been known to possess interesting classical solutions. The calculated 
semi-classical spectrum turns out to be essentially exact. We also 
construct a new infinite series of conservation laws that are nonlocal 
generalizations of the spin. 


RELATIVITY AND GRAVITATION 
REFER ALSO TO CITATION(S) 2168 


2210 Self-dual solutions to Euclidean gravity. Eguchi, T.; 
Hanson, A.J. (Stanford Linear Accelerator Center, Stanford Univer- 
sity, Stanford, California 94305). EY-76-C-03-0515. Ann. Phys. 
(N. Y.); 120: No. 1, 82-106(Jul 1979). 

Recent work on Euclidean self-dual gravitational fields is 
reviewed. We discuss various solutions to the Einstein equations and 
treat asymptotically locally Euclidean self-dual metrics in detail. 
These latter solutions have vanishing classical action and nontrivial 
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topological invariants, and so may play a role in quantum gravity 
resembling that of the Yang-Mills instantons. 


OPTICS 


2211 Local image restoration by a least-squares method. Lahart, 
M.J. (University of California, Los Alamos Scientific Laboratory, 
Los Alamos, New Mexico 87545). J. Opt. Soc. Am.; 69: No. 10, 1333- 
1339(Oct 1979). 

Restoration of individual image points by the method of least 
squares is investigated. We show that restorations computed point by 
point appear the same as global restorations produced by Fourier 
techniques. Moreover, parameters that are related to noise, point- 
spread functions, or object texture can be varied easily from pixel to 
pixel, allowing a flexibility that is achieved only with computational 
difficulty in global restoration techniques. To restore individual 
pixels, only a few points in their neighborhood need to be consid- 
ered, and the matrices that must be inverted are small enough for 
practical computation. The sizes of these matrices can be reduced 
especially if the blurring point-spread function has symmetries. 


2212 Birefringent polarization-independent beam splitter. 
Frank, A.M. (University of California, Lawrence Livermore Labo- 
ratory, Livermore, California 94550). Appi. Opt.; 18: No. 18, 3111- 
3113(15 Sep 1979). 

By adjusting both the thickness and angle of the incidence of 
a birefringent channeled spectrum plate, the extraordinary and ordi- 
nary reflectivities can be equalized, thereby providing a polarization- 
independent beam splitter. 


2213 Minimal dispersion refractive index profiles. Feit, M.D. 
(University of California, Lawrence Livermore Laboratory, Liver- 
more, California 94550). Appl. Opt.; 18: No. 17, 2927-2929(1 Sep 
1979). 

The analogy between optics and quantum mechanics is ex- 
ploited by considering a 2-D quantum system whose Schroedinger 
equation is closely related to the wave equation for light propagation 
in an optical fiber. From this viewpoint, Marcatili’s condition for 
minimal-dispersion-refractive-index profiles, and the Olshansky- 
Keck formular for rms pulse spreading in an a-profile fiber may be 
derived without recourse to the WKB approximation. Besides af- 
fording physical insight into these results, the present approach 
points out a posible limitation in their application to real fibers. 


2214 Calculation of dispersion in graded-index multimode fibers 
by a propagating-beam method. Feit, M.D.; Fleck, J.A. Jr. (Universi- 
ty of California, Lawrence Livermore Laboratory, Livermore, Cali- 
fornia 94550). Appl. Opt.; 18: No. 16, 2843-2851(15 Aug 1979). 

Methods are developed for extracting from a numerical pro- 
gagating-beam solution of a scalar wave equation the information 
necessary to compute the impulse-response function and the pulse 
dispersion for a multi-mode graded-index fiber. It is shown that the 
scalar Helmhotlz equation and the parabolic wave equations have 
the same set of eigenfunctions in common and that the eigenvalues 
for the two equations are simply related. Thus one can work 
exclusively with the simpler parabolic equations. Both the mode 
eigenvalues (propagation constants) and mode weights, which are 
necessary for determining the impulse response, can be obtained 
with high accuracy from a numerical Fourier transform of the 
complex field-correlation function by the use of digital-filtering 
techniques. It is shown how a solution obtained in the absence of 
profile dispersion can be simply corrected for the presence of profile 
dispersion. In an illustrative example a graded-index fiber with a 
central dip in its profile is considered. 


STATISTICAL PHYSICS AND THERMODYNAMICS 


2215 Euclidean group as a dynamical symmetry of surface fluc- 
tuations: The planar interface and critical behavior. Wallace, D.J.; 
Zia, R.K.P. (Physics Department, The University, Southampton 
SO9 5NH, England). Phys. Rev. Lett.; 43: No. 12, 808-812(17 Sep 
1979). 

The statistical mechanics of the interface between two dis- 
crete thermodynamic phases is studied in terms of a field f which 
describes the deviation of the interface from planar. Exploiting the 
dynamical Euclidean invariance of the Hamiltonian of the field f, we 
construct € expansions for Ising-like critical behavior in 1+ € dimen- 
sions, with a critical temperature of order €. Scaling functions for the 
interface profile and width in a pinning potential are obtained. 


2216 Comments Simplification of thermodynamic calculations 
through dimensionless entropies. Pitzer, K.S.; Brewer, L. (Materials 
and Molecular Research Division, Lawrence Berkeley Laboratory 
and Department of Chemistry, University of California, Berkeley, 
California 94720). J. Phys. Chem. Ref. Data; 8: No. 3, 917-920(Jul 
1979). 

The advantages of using thermodynamic quantities divided by 
the gas constant (H/R, G/R, etc,) in calculations are described. It is 
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reconuine1dcd that thermodynamic tables be presented in this form, 
so that the entries are either dimensionless or in units of kelvins. 


ELECTRICITY AND MAGNETISM 


2217 Energy exchange between free electrons and light in 
vacuum. Edighoffer, J.A.; Pantell, R.H. (Department of Electrical 
Engineering, Stanford University, Stanford, California 94305). J. 
Appl. Phys.; 50: No. 10, 6120-6122(Oct 1979). 

Momentum is exchanged between free electrons and light 
when the interaction length is limited. An analysis and a computer 
simulation determine the characteristics of this energy transfer. Pos- 
sible experimental schemes at optical and infrared wavelengths are 
explored 


MATHEMATICAL PHYSICS 
REFER ALSO TO CITATION(S) 2027, 2164 


2218 (LF—60(12-78), pp 119-121) Hazard-function method of 
r: 3olving monotonic radiation dose-response relationships. Scott, B.R. 
Dec 1978. 

In Inhalation Toxicology Research Institute. Annual report, 
1977-1978. 

A method of resolving monotonic radiation dose-response 
relationships is presented which does not require combining into the 
same group members that are affected by different radiation doses. 
For this reason, the method is useful in inhalation studies involving 
radioactive substances, as only a few exposed members are likely to 
accumulate the same dose. The method is referred to as the hazard- 
function methods (or hazard method). The hazard method involves 
the use of several mathematical functions that describe the distribu- 
tion of radiation doses that cause a specific biological effect. These 
mathematical functions are analogous to the distribution function, 
probability density function, hazard function and cumulative hazard 
function that are used to characterize the distribution of survival 
times (or distribution of times to failure) for members of a popula- 
tion. Equations are given that can be used to assign uncertainty to 
the dose-response curve. 


2219 Simple soliton solutions. Hansen, P.J.; Nicholson, D.R. 
(Department of Physics and Astronomy, The University of Iowa, 
Iowa City, Iowa 52242). Am. J. Phys.; 47: No. 9, 769-771(Sep 1979). 

Solutions to linear wave equations can always be expressed as 
a superposition of special solutions called plane waves. Some solu- 
tions to an important class of nonlinear wave equations can be 
thought of as a superposition of special solutions called solitons. In 
this paper, we present a simple method for generating these special 
soliton solutions. 


2220 Queer differential equations for adiabatic compression of 
plasma. Vigfusson, G. Bull. Am. Math. Soc.; 1: No. 5, 778-781(Sep 
1979). 


Microcanonical averages and their derivatives are studied for 
nonlinear differential- functional equations of the form 
Apsi=F(v,psi,psi’,psi”). (AIP) 


FUSION ENERGY 


2221 (KFTI—77-46) Bibliographic index on the magnetic hy- 
drodynamics and related questions. No 1. (1-500 items). Polovin, R.V. 
(AN Ukrainskoj SSR, Kharkov. Fiziko-Tekhnicheskij Inst.). 1977. 
3p. (In Russian, English). Dep. NTIS (US Sales Only), PC A03/ 
MF AOl. 

The first bibliography issue, containing 500 references on 
native and foreign papers and covering the time period from 1958 up 
to 1974 is presented. Some references are given with short annota- 
tions. There are subject and author indices. 


PLASMA RESEARCH 


PLASMA CONFINEMENT AND HEATING 
REFER ALSO TO CITATION(S) 2258, 2328 


2222 (DOE/ET—0112, pp 53p, Paper 1) Summary of EBT-I 
experimental results. Aug 1979. 

From EBT transport workshop; Gaithersburg, MD, USA (7 
May 1979). 

Experiments in the ELMO Bumpy Torus (EBT-I) are de- 
scribed which demonstrate that plasma currents produced by micro- 
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wave heated, hot-electron annuli can produce macroscopically stable 
plasma confinement in a steady-state bumpy torus. The diagnostic 
developments which provide the array of tools required to docu- 
ment the plasma properties are described. The toroidal plasma 
parameters were measured over a modest range of operating condi- 
tions and are categorized by the theoretically relevant parameter v/ 
0, where v is the electron collision frequency and 2 is the average 
electron precession frequency about the toroidal axis. The relevance 
of the theoretical transport model is discussed in a comparison with 
the data. 


2223 (NRL-MR—4028) Theory of electron cyclotron resonance 
heating of tokamak plasmas. Ott, E.; Hui, B.; Chu, K.R. (Naval 
Research Lab., Washington, DC (USA)). 19 Sep 1979. Contract EY- 
76-A-34-1006. 70p. Dep. NTIS, PC A04/MF AOI 
A theoretical study of tokamak plasma heating by the elec- 
tron cyclotron resonance is presented. The density limitations im- 
sed by accessibility are first reviewed. Then the predictions of 
linear theory (including relativistic effects on the wave absorption) 
are examined via solutions of the ray equations in a toroidal tokamak 
equilibrium. These solutions indicate quite favorable characteristics 
for large tokamaks. Finally, the possibilities of scattering of the 
incident heating wave by existing drift-wave-type fluctuations and of 
parametric instability are examined; it is tentatively concluded that 
parametric instabilities and wave scattering should not be important 
in typica! situations of interest. 


2224 (PPPL—1593) Plasma heating by externally launched ion 
Bernstein waves. Ono, M. (Princeton Univ., NJ (USA). Plasma 
Physics Lab.). Oct 1979. Contract EY-76- C-02-3073. 17p. Dep. 
NTIS, PC A02/MF AO1. 

Externally launched ion Bernstein waves are shown to pro- 
vide highly effective means for heating reactor plasmas. In a high 
density plasma (m = 10'*cm™*), an ion Bernstein wave with a 
parallel index of refraction n/sub parallel/ = O (1) is mode-trans- 
formed into a high-density ion Bernstein wave with electron Landau 
damping several orders of magnitude smaller than that of the origi- 
nal ion Bernstein wave. Because of this reduced damping, an exter- 
nally launched ion Bernstein wave with n/sub parallel/ = 6 can 
penetrate to and deposit most of its wave power in the core of even a 
reactor-grade plasma (no= 3 x 10'*cm~*, T/sub e0/ = T/sub io/ = 
7 keV, Bo = 60 kG). 


2225 (UCID—18239) Formation of toroidal plasma confinement 
configurations by using hot electrons. Hartman, C.W. (California 
Univ., Livermore (USA). Lawrence Livermcre Lab.). 9 Aug 1979. 
Contract W-7405-ENG-48. 15p. Dep. NTIS, PC A02/MF AOl 

Two possible means are described for producing closed, 
toroidal pinch-like configurations with hot electrons starting from a 
microwave-heated, hot electron plasma confined in open fields. The 
final configurations are directiy related to Spheromak and Tormac. 


2226 (UCID—18274) Small-scale experimental tests of tandem 
mirror machines with thermal barriers. Drake, R.P. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). Sep 1979. Contract 
W-7405-ENG-48. 33p. Dep. NTIS, PC A03/MF A0O1. 

A summary is given of current physical understanding of 
tandem mirrors with thermal barriers. Physicists who understand 
tandem mirrors can use this document as a preliminary guide to the 
physical issues and experimental problems involved. This report will 
focus upon the issues that can be tested experimentally, and on the 
areas needing experimental and theoretical inventions. The next 
section discusses the plasma potentia!s and plasma confinement 
which correspond to a tandem mirror with thermal barriers, assum- 
ing the barriers exist in steady-state. The creation of a barrier is 
discussed, i.e., the natural tendency of the barrier cell to fill with 
plasma must be countered by pumping ions out of the barrier. The 
design of a barrier-pumping experiment for TMX is described 


2227 Confinement of fusion-produced tritium in the Princeton 
Large Torus. Colestock, P.; Strachan, J.D.; Ulrickson, M.; Chrien, R. 
(Plasma Physics Laboratory, Princeton University, Princeton, New 
Jersey 08544). Phys. Rev. Lett.; 43: No. 11, 768-772(10 Sep 1979). 

Tritium is produced in deuterium discharges in the Princeton 
Large Torus by the reaction D(d,p)T. These tritons undergo reac- 
tions D(t,n)*He creating 14-MeV neutrons which have been detect- 
ed by two independent techniques at a level of 1% of the 2.5-MeV 
neutrons from the reaction D(d,n)*He. The magnitude of the 14- 
MeV neutron emission is consistent with finite banana width, neo- 
classical predictions for the confinement of the energetic tritons. 


PLASMA DIAGNOSTICS 
REFER ALSO TO CITATION(S) 2252 


2228 (COO—2387-111) Vacuum ultraviolet spectroscopic study 
of plasma impurities in the Tokapole II poloidal divertor experiment. 
Groebner, R.J. (Wisconsin Univ., Madison (USA)). May 1979. Con- 
tract EY-76-S-02-2387. 23lp. Dep. NTIS, PC All/MF A0l. 
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The main diagnostics were two vacuum ultraviolet spectrom- 
eters, which were used to identify impurities, observe impurity 
behavior, and measure the line radiated power. Impurity concentra- 
tions and the effects of impurities on gross plasma characteristics 
were determined with an impurity doping technique. The electron 
temperature was estimated by a time dependent coronal model 
describing the time history of the oxygen ions, and the ion tempera- 
ture was obtaind from Doppler broadening measurements. Energy 
loss processes were studied with a power balance analysis. 


2229 (I[AE—2908) Determination of ion temperature from the 
spectra of neutral-particle charge exchange. Dnestrovskii, Yu.N.; 
Kostomarov, D.P.; Lysenko, S.E. ge rags Komitet po 
Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. Atomnoj 
Ehnergii). 1977. 20p. (In Russian). Dep. NTIS (US Sales Only), PC 
A02/MF A0O1. 

The density and spectrum of neutrals are calculated with the 
aim of determining the ion temperature of optically thick plasma 
from the charge exchange of the neutrals at the centre of a plasma 
filament. The effect of the following factors on the spectrum of the 
emerging neutrals was taken into account: 1) the neutrals density at 
the centre of the filament is much less (by 3-4 orders) than on the 
periphery, and when the optical thicknesses are large it is determined 
by recombination; 2) even energetic neutrals with an energy of 5-10 
keV experience several charge exchanges in their flight from the 
filament centre to the boundary and emerge from plasma with an 
altered energy. The asymptotic formulas for model problems were 
obtained, and the results of numerical calculations for experiments 
on the T-10 and “Alcator” devices are presented. The calculated 
corrections to the ion temperature measured are 10-15% at neutrals 
energies of approximately 8 keV. The recombination effect substan- 
tially increases the neutrals density in the central layers of plasma. 
The algorithms proposed for processing experimental spectra make 
it possible to restore the temperature profile from the spectrum of 
the charge-exchange neutrals and to take into account the finite 
optical thickness of plasma, and also to use the information contained 
in the low-energy part of the spectrum. 


2230 (IAE—3000) Effect of runaway electrons on the impurity 
ion multiplicity distribution in a high-temperature plasma on the Joule 
heating. Marchenko, V.S.; Yakovlenko, S.I. (Gosudarstvennyj Ko- 
mitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Moscow. Inst. 
Atomnoj Ehnergii). 1978. 17p. (In Russian). Dep. NTIS (US Sales 
Only), PC A02/MF AO1. 

Investigated is the influence of non-maxwell energy distribu- 
tion function of electrons on ionization state of impurities (i.e. 
impurity ion distribution according to ionization multiplicity) and on 
the luminescence intensities of impurity ion resonance lines. Re- 
cieved was the simple model function of electron distribution in the 
completely ionized plasma placed in the uniform electric field to 
average the ionization sections. Revealed were the values of electric 
field strength at which the non-maxwellness of distribution fucntion 
changes essentially the multiplicity distribution of ions. Stated is the 
possibility of appearing of some errors during the diagnosis of the 
concentration of impurities and their fluxes, due to the fact that the 
Maxwell distribution electron disturbances are not taken into ac- 
count. 


2231 (INIS-mf—4717, pp 321-325) Spectra of neutrons and 
fusion charged products produced in a dense laser plasma. Burtsev, 
V.A.; Dyatlov, V.D.; Krzhizhanovskii, R.E.; Levkovskii, A.A. 
(Nauchno-Issledovatel’skij Inst. Ehlektrofizicheskoj Apparatury, 
Leningrad (USSR)). 1977. (In Russian). 

From 4. all-union conference on neutron physics; Kiev, 
USSR (18 Apr 1977). 

The possibility of laser-produced plasma diagnostics has been 
investigated by measuring spectra of neutrons and alpha particles 
produced in the T(d,n)*He reaction. Using the Monte Carlo method 
the spectra have been calculated for nine states of the deuterium- 
tritium plasma with the temperature of 1;5 and 10 keV and the 
density of 0.2; 1 and 10 g/cm® respectively. The initial radius of the 
target was assumed to be 0.01 cm at the density of 0.2 g/cm*. It is 
shown that the neutron and alpha spectra can serve as plasma 
diagnostics parameters in laser fusion. 


2232 (LBL—9696) Comparison of spectral data from Tormac T 
IV-a and T IV-c. Shaw, R.S.; Myers, B.R.; Vella, M.C. (California 
Univ., Berkeley (USA). Lawrence Berkeley Lab.). Sep 1978. Con- 
tract W-7405-ENG-48. 80p. Dep. NTIS, PC A0S/MF AO1. 

Representative spectral data from T IV-a are compared with 
data from T IV-c obtained under similar conditions; i.e., 15 kV cusp 
bank voltage, 30 kV preionizer bank voltage, 2 kV bias bank voltage 
and 50 m Torr gas fill pressure. Two spectral lines, Hell 4686 A and 
DB 4861 A are studied. Line of sight data from the two devices, 
taken using a light pipe and mirror arrangement, are compared. The 
data were also used as inputs to a computer assisted tomogrphic 
reconstruction, the results of which are discussed. Comparison was 
made on the basis of the intensity and shape of the spectral lines as 
functions of position and time. 
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2233 (ORNL/TM—7015) Multichannel submillimeter interfer- 
ometer for tokamak density measurements. Hutchinson, D.P.; Staats, 
P.A.; Vander Sluis, K.L.; Wilgen, J.B. (Oak Ridge National Lab., 
TN (USA)). Sep 1979. Contract W-7405-ENG-26. 18p. Dep. NTIS, 
PC A02/MF AOl1. 

A two-channel, submillimeter (SMM) laser, electron-density 
interferometer has been operated successfully on the ISX tokamak. 
The interferometer is the first phase of a diagnostic system to 
measure the tokamak plasma current density using the Faraday 
rotation of the polarization vector of SMM laser beams. Deuterated 
formic acid lasers (A = 0.381 mm) have produced cw power of 10 
mW. The interferometer has performed ey for line-aver- 
aged electron densities as high as 8 x 10'*cm7~*. 


2234 Compact, pulsed low-pressure far infrared laser for use in 
plasma diagnostics. Grossman, J.G.; Peebles, W.A.; Luhmann, N.C. 
Jr.; Semet, A. (Department of Electrical Sciences and Engineering, 
School of Engineering and Applied Science, University of Califor- 
nia, Los Angeles, California 90024). Rev. Sci. Instrum.; 50: No. 11, 
1341- 1343(Nov 1979). 

The operation of a pulsed, watt-level, low-pressure far in- 
frared (FIR) ort is described. Single mode output powers of 0.1—1 
W are obtained from several molecular gases in the 300—1200 um 
region. Plasma diagnostic applications are discussed. 


2235 —— and spatial measurement of rf electric field in a 
magnetized plasma using an emissive probe. Tang, J.T.; Kim, C.; 
Stenzel, R.; Higgins, L. L. (TRW ain Redondo Beach, Califor- 
nia 90278). Rev. Sci. Instrum.; 50: No. 11, 1458-1460(Nov 1979). 

rf electric field in the ion cyclotron frequency range (10 
kHz—1 MHz) is measured directly in the plasma using an emissive 
probe operated in a novel manner. 


2236 Multichannel neutral-particle analyzer system. Nexsen, 
W.E. Jr.; Turner, W.C.; Cummins, W.F. (Lawrence Livermore 
Laboratory, University of California, Livermore, California 94550). 
Rey. Sci. Instrum.; 50: No. 10, 1227-1235(Oct 1979). 

A multichannel neutral-analyzer system developed for the 
analysis of charge-exchange flux from magnetically confined plasma 
is described. The system uses tandem magnetic—electrostatic deflec- 
tion of ions produced from neutrals stripped in a gas cell to obtain 
the energy spectra of specific charge-to-mass-ratio species. The 
analyzer is collimated with a spatial resolution of 2 cm FWHM at 
the plasma and is movable so that radial scans of charge-exchange 
flux can be made. Data are recorded digitally, allowing frequency 
response of fluctuations in charge-exchange flux up to 50 kHz. The 
calibration procedure employs an auxiliary single-channel analyzer 
calibrated over the full energy range of the multichannel instrument 
with an atomic-beam setup. Typical data obtained from the 2XIIB 
neutral-beam-injected mirror machine are briefly presented. 


PLASMA KINETICS - GENERAL 


2237 (FEI—789) Negative atomic and positive molecular ions in 
low-temperature plasma. Cherkovets, V.E. (Gosudarstvennyj Komi- 
tet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, Obninsk. Fiziko- 
Ehnergeticheskij Inst.). 1977. 16p. (In Russian). Dep. NTIS (US 
Sales Only), PC A02/MF AO1. 

The composition of thermodynamically equilibrium plasma is 
investigated. The densities of negative atomic (a) and positive 
molecular (m* ) ions of cesium plasma depending on the temperature 
and pressure in the near-electrode space are determined. It was 
established that with increasing pressure and decreasing temperature 
the following components predominate in succession: electrons and 
atomic positive ions, electrons and positive molecular ions, positive 
molecular and negative atomic ions. From the point of view of 
reduction of losses ion production, realization of the second type of 
composition for (e,m* ) is advantageous. The expressions for a near- 
electrode potenti.al jump both in the case of thermodynamic equilib- 
rium and during current passage were obtained with due regard for 
m* and a. On the basis of the peculiarities of the temperature 
dependence of the potential jump it appears to be possible to 
determine the work function of the electrode and some energy 
characteristics of atoms and molecules. 


PLASMA KINETICS - EXPERIMENTAL 


2238 (CONF-790860—1) Theory of recombination processes. 
Bottcher, C. (Oak Ridge Nationa! Lab., TN (USA)). 1979. Contract 
W-7405-ENG-26. 46p. Dep. NTIS, PC A03/MF AO1. 

From NATO advanced study institute on atomic and molecu- 
lar processes in controlled thermonuclear fusion; Toulouse, France 
(13 oY 

he theory is devoted to the following three processes: (1) 
radiative recombination, (2) dissociative recombination, and (3) 
three-body recombination. (MOW) 


2239 (EUR-CEA-FC—919) Vacuum ultra-violet spectroscopy 
on high-temperature T.F.R. Tokamak plasmas. (Association Euratom- 





JANUARY 15, 1980 


CEA sur la Fusion, Centre d'Etudes Nucleaires de Fontenay-aux- 

Roses, 92 (France). Dept. de Physique du Plasma et de la Fusion 

pa aga Sep 1977. 26p. Dep. NTIS (US Sales Only), PC A03/ 
AOl. 

Spectroscopic measurements, in the range 5 to 2000 A, on 
T.F.R. are presented. At the temperatures (kTsub(e) approximately 
2keV) and the densities Nsub(e) approximately 8 10’*cm™*) existing 
in the machine, the contaminants of the working gas (H2 or D2) are 
either fully ionized (light impurities, O, C, N) or stripped to high 
degrees of ionization (heavy elements, Mo, Fe). Unknown spectra of 
highly charged molybdenum ions are studied in the range 5 - 100 A; 
spatio-temporal behavior of the various impurity ions are studied 
between 100 and 2000 A. Radiances (Watts cm~? sr~") are interpret- 
ed in terms of ions densities through models all based on ihe coronal 
approximation either at equilibrium (central part of the plasma 
during current plateau) or in the transient regime (beginning of the 
discharge and petipherai zone of ihe plasma). Total radiation losses 
are deduced. The role of impurities in the eleciron power balance is 
discussed. Within the experimental errors in the different terms, the 
power balance, apart from large radii, is not far from being com- 
pletely accounted for. 


2240 (IPP—III/46) Observation of internal modes in the elec- 
tron density in the pulsator tokamak. Gottardi, N. (Max-Planck- 
Institut fuer Plasmaphysik, Garching (Germany, F.R.)). Jul 1978. 
llp. Dep. NTIS (US Sales Only), PC A02/MF AO1. 

A set of preliminary experimental results of the investigation 
of fast density variations in Pulsator by means of interferometric 
measurements shows the presence of internal modes in the electron 
density as well as in soft X-ry emission. 


PLASMA KINETICS - THEORETICAL 
REFER ALSO TO CITATION(S) 2220 


2241 (COO—2387-107) Ambipolar electric fields and turbu- 
lence studies in the Wisconsin levitated toroidal octupole. Armentrout, 
C.J. (Wisconsin Univ., Madison (USA)). 1977. Contract EY-76-S-02- 
2387. 383p. Dep. NTIS, PC A17/MF AO1. 

Thesis. 

Detailed studies of hot ion plasmas (T/sub i/ > T/sub e/) in 
the poloidal field octupole show that the ambipolar electric field 
which is perpendicular to the flux surfaces is well explained by the 
observed properties of the microturbulence structures in the plasma. 
The turbulence structure has been measured by correlation tech- 
niques which are carefully described. In these experiments, signals 
were studied which are aperiodic in time and space, short lived 
compared to the decay times of the bulk plasma parameters, short 
ranged compared to the machine size, and are therefore classified as 
microturbulence structures. The resulting spatial and temporal corre- 
lation functions (CFs) are well fitted to a Gaussian function and the 
associated correlation lengths or times are the half width at half 
maximum of the CFs. The correlation length is measured to be the 
ion gvro radius for the hot hydrogen plasma and somewhat less for 
the helium plasma. 


2242 (COO—3463-52) Theory of heavy ion collisions. Annual 
progress report. Sperber, D. (Rensselaer Polytechnic Inst., Troy, NY 
(USA). Dept. of Physics). Aug 1979. Contract EY-76-S-02-3463. 
22p. Dep. NTIS, PC A02/MF AOI1. 

Theoretical work has focused on heavy ion collisions. A 
classical model was developed in order to study heavy ion reactions 
in different energy regimes. In the low energy regime, the analysis 
dealt with fusion excitation functions and strongly damped collisions. 
In the intermediate range, the transport coefficients were studied. In 
the high energy regime, pion emission in relativistic heavy ion 
induced reactions was studied. (MOW) 


2243 (COO—4259-T1) Progress in application of hybrid nu- 
merical simulation methods to magnetic confinement systems. Annual 
report. Morse, R.L. (Arizona Univ., Tucson (USA). Dept. of Nucle- 
ar Engineering). Jun 1979. Contract EG-77-S-02-4259. 27p. Dep. 
NTIS, PC A03/MF AOl. 

Hybrid codes have been developed to siinulate high density, 
high 8 confined plasmas. The major areas of application have been 
end plugging and heating of linear confinement systems. In particu- 
lar, significant progress has been made in understanding the role of 
line and recombination radiation in recent experiments which 
showed large increases in energy confinement times from the use of 
solid end plugs. Another accomplishment is the conception and 
theoretical analysis of an efficient, low frequency, axial heating 
method which we believe could significantly increase the attractive- 
ness of linear systems as reactors. 


2244 (IAE—2918) Two-dimensional flows of relativistic elec- 
trons. Gordeev, A.V. (Gosudarstvennyj Komitet po Ispol’zovaniyu 
Atomnoj Ehnergii SSSR, Moscow. Inst. Atomnoj Ehnergii). 1977. 
13p. (In Russian). Dep. NTIS (US Sales Only), PC A02/MF AOI1. 
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A set of two-dimensional equations describing the flow of 
relativistic electrons in a cylindrical geometry with azimuthal sym- 
metry was obtained within the framework of the hydrodynamic 
approximation. The equations obtained hold both for electron flows 
in vacuum coaxial lines and during propagation of electron beams 
through plasma under conditions of electric neutralization. In the 
latter case, partial magnetic neutralization associated with variation 
in a magnetic field due to finite conductivity is also taken into 
consideration. 


2245 (IAE—2960) Effect of the Coulomb collisions on — 
ear relaxation of a fast ion beam in a tw 

Gureev, K.G.; Mikha lovskii, A.B.; Cheremnykh, O.K. Paso secon 
vennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
Moscow. Inst. Atomnoj Ehnergii). 1978. 12p. (In Russian). Dep. 
NTIS (US Sales Only), PC A02/MF AO1. 

Theoretically investigated is the effect of the Coulomb colli- 
sions on quasilinear relaxation of a fast ion beam in a two-component 
tokamak. It is supposed that the beam moves along a toroidal 
magnetic field, and quasilinear relaxation is conditioned by the 
Alfven waves excited by beam ions owing to the beam-alfven 
instability considered earlier. It is shown that while analyzing the 
quasilinear relaxation, the Coulomb collisions are necessary to be 
taken into account, if the duration of beam injection is comparable or 
greAter than characteristic time of such collisions. The quality 
factor of a two-component tokamak is calculated with an allowance 
of both quasilinear and the C oulomb effects. It is shown that the 
beam-alfven instability should lead to an appreciable decrease of the 
quality factor of a two-component tokamak, and therefore it must be 
taken into account while calculating energy balance of thermonucle- 
ar reactors based on the principle of a two-component tokamak. 


2246 (PPPL—1566) Guiding-center Hamiltonian for large gyr- 
oexcursion particles in mirror configurations. Mynick, H.E. (Prince- 
ton Univ., NJ (USA). Plasma Physics Lab.). Oct 1979. Contract EY- 
76-C-02-3073. 39p. Dep. NTIS, PC A03/MF A0O1. 

An explicit expression is derived for the guiding-center Ha- 
miltonian K, valid for particles having gyroexcursion rho compara- 
ble to the system size, such as the high-energy ring particles in the 
Berta experiment at Cornell. The form of K is quite simple. It 
depends on the magnetic field strength B and its radial derivatives, 
evaluated at an average radius of the particle from the symmetry 
axis, and allows for a slow but otherwise arbitrary variation of B 
along the axis. The adiabatic invariant of the gyromotion is related 
not to the particle's full kinetic energy normal to the field, as is p 
identical with (1/2 mv/sub perpendicular to/?/B in small-rho the- 
ories, but rather to the small additional kinetic energy due to the 
radial wobble of the particle about a constant-radius orbit. 


2247 (PPPL-AF—839) Self-consistent kinetic stochas- 
ticity. Krommes, J.A. (Princeton Univ., NJ (USA). Plasma Physics 
Lab.). Aug 1979. Contract EY-76-C-02-3073. iS5p. (CONF- 
7906106—2). Dep. NTIS, PC A02/MF A0O1. 

From International workshop on intrinsic stochasticity in 
plasmas; Cargese, Corsica, France (18 Jun 1979). 

It is argued that renormalized kinetic theory is the appropri- 
ate tool with which to study macroscopic properties of stochastic 
systems. Functional techniques are described which afford a self- 
consistent description of nonlinear excitation, propagation, and di- 
electric response of fluctuations in the stochastic regime. 


2248 (UCRL—82882) Anomalous transport in mirror systems. 
Post, R.F. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 20 Aug 1979. Contract W-7405-ENG-48. 25p. (CONF- 
790866— 1). Dep. NTIS, PC A02/MF AOl1. 

From International school of plasma physics course and 
workshop; Varenna, Italy (28 Aug 1979) 

As now being explored for fusion applications confinement 
systems based on the mirror principle embody two kinds of plasma 
regimes. These two regimes are: (a) high-beta plasmas, stabilized 
against MHD and other low frequency plasma instabilities by mag- 
netic-well fields, but characterized by non-Maxwellian ion distribu- 
tions; (b) near-Maxwellian plasmas, confined electrostatically (as in 
the tandem mirror) or in a field-reversed region within the mirror 
cell. Common to both situations are the questions of anomalous 
transport owing to high frequency instabilities in the non-maxwellian 
portions of the plasmas. This report will summarize the status of 
theory and of experimental data bearing on these questions, with 
particular reference to the high temperature regimes of interest for 
fusion power. 


2249 Radial transport in ELMO bumpy torus with constant 
edge neutral flux. Jaeger, E.F.; Hedrick, C.L.; Ard, W.B. (Oak Ridge 
National Laboratory, Oak Ridge, Tennessee 37830). Phys. Rev. Lett.; 
43: No. 12, 855-858(17 Sep 1979). 

One-dimensional radial transport equations for the ELMO 
bumpy torus are solved numerically assuming a constant flux of cold 
neutrals at the plasma edge. With this boundary condition, thermal 
stability of numerical solutions is achieved, for the first time, in the 
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collisionless electron regime using a fully classical transport model. 
Results show a parametric dependence on edge neutral pressure in 
the collisionless regime which is similar to that observed in experi- 
ments. 


2250 Mathematical simulation of equilibrium plasma configura- 
tions and power supply operating conditions in tokamak-type devices. 
Bondarchuk, E.N.; Doinikov, N.IL; Mingalev, B.S. (Nauchno- 
Issledovatel’skij Inst. Ehlektrofizicheskoj Apparatury, Leningrad 
(USSR)). pp 455-459 of Fusion reactor design concepts. Vienna; 
IAEA (1978). 

From IAEA conference and workshop on fusion reactor 
design; Madison, WI, USA (12 Oct 1977). 

A computer programme has been developed which deter- 
mines the currents and power supply requirements for the poloidal 
field windings in tokamaks which are necessary to give plasma 
equilibrium when an ion core is driven into saturation. A set of 
subprogrammes analyzes MHD equilibria for tokamak discharges 
with superconducting shells, determines the magnetic field distribu- 
tions of the control windings, and selects the required currents 
through a summation of flux linkages on the plasma surface which 
minimizes deviations from a magnetic surface. A special subpro- 
gramme calculates changes in the magnetic field at the wall as a 
function of displacements of a plasma column. 


2251 Ohm's law in turbulent plasmas and beta limitations by 
anomalous diffusion. Borrass, K. (Max-Planck-Institut fuer Plasma- 
physik, Garching (Germany, F.R.)). pp 461-469 of Fusion reactor 
design concepts. Vienna; [AEA (1978). 

From IAEA conference and workshop on fusion reactor 
design; Madison, WI, USA (12 Oct 1977). 

For axisymmetric diffusive equilibria a condition is derived by 
means of a generalized Ohm’s law. It relates some effective outward 
particle flux to the toroidal current density. An approximate version 
of it requires that the corresponding effective diffusion velocity 
Vsub(D)sup(*) must not exceed the poloidal magnetic diffusion 
velocity Vsub(m). The simple version of Ohm's law as used in 
transport calculations only applies if Vsub(D)sup(*)< <Vsub(m). A 
preliminary discussion is performed for the case of anomalous diffu- 
sion due to trapped particle instabilities. 


PLASMA PRODUCTION 


2252 (COO—4631-7) Experimental test of resonant absorption 
theory. Progress report, April 1-June 30, 1979. Yablonovitch, E. 
(Harvard Univ., Cambridge, MA (USA)). Jul 1979. Contract ED-78- 
S-02-4631. 18p. Dep. NTIS, PC A02/MF AOl1. 

New results are reported on the angular and energy spectrum 
of resonantly accelerated electrons from a shock front as measured 
by a miniature B-ray spectrometer. A multichannel electron collec- 
tor based on printed circuit board technology has been developed. It 
has been multiplexed into a fast os 'loscope to provide a complete 
absolute spectrum on a single laser t. 


2253 (NRL-MR—4083) Theory of anomalous absorption, 
backscatter, and flux limitation in laser-produced plasmas. Colombant, 
D.G.; Manheimer, W.M. (Naval Research Lab., Washington, DC 
(USA)). 11 Oct 1979. Contract ES-77-A-01-6021. 65p. Dep. NTIS, 
PC A04/MF AOI. 

Fluid simulations of laser light absorption and backscatter are 
presented for various laser irradiances, wavelengths, target materials, 
laser pulse lengths, and simulated prepulse conditions. Physical 
processes included in the model are inverse bremsstrahlung, resonant 
absorption, absorption by ion-acoustic fluctuations, and Brillouin 
backscatter. For the anomalous processes, self-consistent transport 
coefficients are derived and used throughout the time-dependent, 
one-dimensional code. Flux limitation is thus taken into account as a 
result of the physical processes included. Interplay between the 
various absorption mechanisms and backscatter are uncovered in this 
study. Comparisons with experiments are presented and suggestions 
for further experiments are made 


2254 (PLF—10) Reflectance measurements on laser produced 
plasmas at different wavelengths. Maaswinkel, A.G.M.; Eidmann, K.; 
Sigel, R. (Max-Planck-Gesellschaft zur Foerderung der Wissenschaf- 
ten e.V., Garching (Germany, F.R.). Projektgruppe fuer Laserfors- 
chung). Aug 1978. Ilp. Dep. NTIS (US Sales Only), PC A02/MF 
AOl 

Total reflectance measurements have been made with 1.06 
pm and 0.53 um laser pulses of 30 ps duration with emphasis on 
identical experimental conditions. The measurements were made at a 
power of 10 GW on massive copper targets. We varied the intensity 
(10''-10'* W/cm?), direction of polarization and angle of incidence 
(0-70°). At both wavelengths resonance absorption at oblique inci- 
dence appears to be an important absorption mechanism. Different 
absorption factors at 1.06 um and 0.53 ym are attributed to classical 
absorption, in addition nonlinear effects may play a role. 
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PLASMA INSTABILITIES 


2255 (CONF-790902—2) Realistic 3D resistive MHD calcula- 
tions on the CRAY-1. Hicks, H.R.; Carreras, B. (Oak Ridge National 
Lab., TN (USA)). 1979. Contract W-7405-ENG-26. 6p. Dep. NTIS, 
PC A02/MF AOI. 

From Impact of advanced systems on scientific computations; 
Livermore, CA, USA (12 Sep 1979) 

CPU times for nonlinear resistive MHD calculations are very 
strongly dependent on the input variables. — some regions of 
parameter space can be studied very cheaply, the conditions that 
correspond to Tokamak plasmas are extremely time consuming to 
study. Unfortunately, it is not possible to extrapolate reliably from 
the easy cases to the interesting regime. In recent years we have 
improved the efficiency of our codes by two orders of magnitude. 
As a result it is now feasible for us to run some realistic Tokamak 
cases on a CDC 7600. An additional factor of four reduction in run 
time is obtained by going to the CRAY-1 where the most time 
consuming routines are vectorized. This last factor makes a program 
of systematic studies feasible. 


2256 (IAE—3008) Kinetic method of drift effect investigation in 
MHD-modes of tokamak. Mikhailovskii, A.B.; Suramlishvili, G.l. 
(Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow. Inst. Atomnoj Ehnergii). 1978. 8p. (In Russian). 
Dep. NTIS (US Sales Only), PC A02/MF AO1. 

Plasma kinetic description was proposed to elucidate the role 
of drift effects in the tokamak MHD-modes, which is of importance 
for the regimes of rare collisions characteristic for thermonuclear 
tokamaks. Investigated were the kinetic drift instabilities, connected 
with the Sidem disturbances under the conditions when MHD 
instability of these disturbances is suppressed by the effect of the 
Larmour finite radius of ions. Such kinetic instabilities are shown to 
take place at v < O and v > 2/3, where v--deltalnTsub(o)/ 
deltalnnsub(o) Tsub(o) and nsub(o) being plasma temperature and 
density. 


2257 (ORNL/TM—7019) Stability of beam-induced tensor 
pressure tokamaks. Cooper, W.A.; Nelson, D.B.; Bateman, G.; Kam- 
mash, T. (Oak Ridge National Lab., TN (USA)). Oct 1979. Contract 
W-7405-ENG-26. 18p. Dep. NTIS, PC A02/MF AO1. 

Necessary and sufficient criteria are obtained for the high 
toroidal mode number stability of a guiding center plasma in low 
aspect ratio, D-shaped, beam-induced tensor pressure tokamaks. The 
difference between the two criteria is significant for interchange 
stability, while the difference is small for ballooning stability. The 
critical B value imposed by stability to ballooning modes is higher 
for perpendicular than for parallel beam injection. 


2258 (PPPL—1585) Effect of finite beta on drift wave turbvu- 
lence and particle confinement. Hasegawa, A.; Okuda, H.; Wakatani, 
M. (Princeton Univ., NJ (USA). Plasma Physics Lab.). Oct 1979. 
Contract EY-76-C-02-3073. 15p. Dep. NTIS, PC A02/MF AOI. 

It is predicted that if the plasma beta exceeds the square of the 
inverse — ratio, (a/R)*, the cross magnetic field diffusion is 
greatly enhanced due to the appearance of convective cells even in 
the presence of magnetic shear. The prediction is based on the 
structure of the mode coupling equations. 


2259 (UCRL—83332) Linear and non-linear calculation of re- 
sistive magnetohydrodynamic instabilities. Killeen, J.; Schnack, D.D.; 
Shestakov, A.I. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). Sep 1979. Contract W-7405-ENG-48. 2Ip. 
(CONF-791201—1). Dep. NTIS, PC A02/MF AO1. 

From 4. IRIA international symposium on computing meth- 
ods in applied science and engineering; Versailles, France (10 Dec 
1979). 

The time-dependent, linear and non-linear, resistive 
magneiohydrodynamic, numerical models that have been developed 
at MFECC are reviewed. The purpose of these codes is to compute 
growth rates, mode structure and saturation of tearing, rippling, and 
interchange modes in fusion experiments. Cartesian, cylindrical, heli- 
cal, and toroidal geometries are used in the applications. The numeri- 
cal methods are described and applications to reversed field configu- 
rations are presented. 


2260 Nonlinear stabilization of the ion-beam—cyclotron insta- 
bility. Myra, J.R.; Liu, C.S. (Department of Physics and Astronomy, 
University of Maryland, College Park, Maryland 20742). Phys. Rey. 
Lett.; 43: No. 12, 861-864(17 Sep 1979). 

The nonlinear evolution of a single, coherent, electrostatic, 
ion-cyclotron wave driven unstable by a cold-ion beam directed 
along the magnetic field is studied. When the beam energy density is 
large compared to the thermal energy density of the background 
plasma, saturation occurs by the nonlinear ion gyrofrequency shift of 
the background ions. Saturation amplitudes are estimated and nonlin- 
ear oscillations and solitons are shown to occur. 


2261 Shape optimization of tokamak plasmas to localized 
magnetohydrodynamic modes. Miller, R.L.; Moore, R.W. (General 
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Atomic Company, San Diego, California 92110). Phys. Rev. Lett.; 43: 
No. 11, 765-768(10 Sep 1979). 

We employ a numerical technique to optimize the shape of 
tokamak plasmas to achieve maximum stable volume-averaged B 
with respect to ballooning modes. We have ex d dee 
with moderately peaked current profile, poloidal B=1, and R/ 
a=2.76. The optimal shape is a strongly modified dee with a large 
indentation on "ibe inside edge of the plasma. Maximum beta in- 
creases with elongation and exceeds 14% when b/a=3. 





PLASMA WAVE PHENOMENA 
REFER ALSO TO CITATION(S) 2260 


2262 (IPP—4/169) Lower-hybrid wave absorption in the pres- 
ence of simultaneous density and magnetic field gradients. Puri, S. 


(Max-Planck-Institut fuer Plasmaphysik, Garching (Germany, 
F.R.)). Jun 1978. 26p. Dep. NTIS (US Sales Only), PC A03/MF 
AOl. 


It is shown that for the lower-hybrid wave (the slower of the 
two cold-plasma modes propagating at an angle to the static magnet- 
ic field), the WKB requirements are satisfied in almost the entire 
region from the antenna upto and including the ion-cyclotron- 
harmonic resonance. Expressions for the electric field and the 
energy density in the WKB approximation are derived. Both the 
collisionless and collisional damping become significant near the 
resonance and the wave attenuation due to the two processes is 
estimated. From the differential equation for the electric field valid 
near the resonance, it is found that the wave energy would be 
completely absorbed even in the absence of a damping mechanism. 
The effect of impurities, although negligible near the plasma edge, 
becomes important following wave conversions and a significant 
fraction of the wave energy may end up heating the impurity ions in 
the plasma interior. The implications of using the ‘local’ dielectric 
tensor approximation in the above context are examined. 


2263 (UCRL—83149) Theory and simulation of laser plasma 
coupling. Kruer, W.L. (California Univ., Livermore (USA). Law- 
rence Livermore Lab.). 9 Aug 1979. Contract W-7405-ENG-48. 84p. 
Dep. NTIS, PC A05/MF AOl1. 

The theory and simulation of these coupling processes are 
considered. Particular emphasis is given to their nonlinear evolution. 
First a brief introduction to computer simulation of plasmas using 
particle codes is given. Then the absorption of light via the genera- 
tion of plasma waves is considered, followed by a discussion of 
stimulated scattering of intense light. Finally these calculations are 
compared with experimental results. 


2264 Valid approximations of the dispersion equation. Cayton, 
T.E. (Los Alamos Scientific Laboratory, University of California, 
Los Alamos, New Mexico 87545). Am. J. Phys.; 47: No. 9, 760- 
765(Sep 1979). 

The problem of deriving accurate long-wavelength approxi- 
mations of a particular dispersion equation for electromagnetic 
waves in a magnetized plasma is examined. Because the dispersion 
equation includes dependence upon external parameters, the approxi- 
mation obtained by straightforward expansion is invalid in certain 
cases. An accurate approximation is derived in these cases by a 
modified expansion socal. Although only one specific practical 
problem is studied here, this example involves and exhibits general 
techniques that have broad application in related problems. Some 
features of long-wavelength low-frequency waves in a magnetized 
high-temperature plasma are illustrated. 


FUSION POWER PLANT TECHNOLOGY 
REFER ALSO TO CITATION(S) 1166, 2087 


2265 (CONF-790912—6) Scaling in ELMO Bumpy Torus 
(EBT). Baity, F.W.; Carpenter, K.H.; Cobble, J.A. (Oak Ridge 
National Lab., TN (USA); Rensselaer Polytechnic Inst., Troy, NY 
(USA); General Atomic Co., San Diego, CA (USA); Nagoya Univ. 
(Japan). Inst. of Plasma Physics; TRW Defense and Space Systems 
Group, Redondo Beach, CA (USA)). 1979. Contract W-7405-ENG- 
26. 6p. Dep. NTIS, PC A02/MF AO1. 

From 9. European conference on controlled fusion and 
plasma physics; Oxford, UK (17 Sep 1979). 

Basic operational principies of EBT are described. The scal- 
ing laws along with radial transport calculations are briefly dis- 
cussed. (MOW) 


2266 (UCID—18078) Interim report on the tandem mirror 
hybrid design study. Moir, R.W. (ea.). (California Univ., Livermore 
(USA). Lawrence Livermore Lab.; General Electric Co., Schenec- 
tady, NY (USA); General Atomic Co., San Diego, CA (USA); 
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Bechtel National, Inc., San Francisco, CA (USA)). 1 Aug ‘1979. 
Contract W-7405-ENG-48. 496p. Dep. NTIS, PC A21/MF AOl1. 
The initial phase of a 2-year design study of a tandem mirror 
fusion reactor is presented. The following chapters are included: (1) 
chanical design of the plant; (2) plasma physics; (3) blanket 
design; (4) magnet design; (5) injector design; (6) direct convertor 
design; (7) balance of plant design; (8) fission burner reactor; (9) 
environment and safety; and (10) economic analysis. (MOW) 


2267 (UCID—18275) Status of the mirror-next-step (MNS) 
study. Damm, C.C.; Doggett, J.N.; Bulmer, R.H. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). Sep 1979. Contract 
W-7405-ENG-48. 28p. Dep. NTIS, PC A03/MF AO1. 

A study was made to define the features of the experimental 
mirror fusion device - the Mirror Next Step, or MNS - that will 
bridge the gap between present mirror confinement experiments and 
a power-producing reactor. The project goals and organization of 
the study are outlined, some initial device parameters are described, 
and the technological requirements are related to ongoing develop- 
ment programs. 


2268 (UCRL—83305) Progress in mirror machine research. 
Fowler, T.K.; Coensgen, F.H. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 11 Sep 1979. Contract W-7405-ENG-48. 
12p. (CONF-790912—7). Dep. NTIS, PC A02/MF AO1. 

From 9. European conference on controlled fusion and 
plasma physics; Oxford, UK (17 Sep 1979). 

The Mirror Fusion Program in the US is now focused on two 
concepts that can obtain high values of the power gain factor Q. 
These are the tandem mirror and field reversed mirror concepts. A 
new facility called TMX has been constructed to test the principles 
of the tandem mirror. A further attempt to create field reversal is 
being carried out in the 2XIIB facility (renamed Beta II) with 
neutral beam injection into a reversed-field target plasma to be 
created by a magnetized coaxial gun. During the next 5 years, the 
main mirror facilities in the US will be the TMX, Beta II, and a large 
mirror device called MFTF scheduled to operate by 1982. The 
program based on these facilities will be outlined and initial experi- 
mental results from TMX will be discussed. 


_ (WFPS-TME—79-012) Scoping and sensitivity analyses 

‘or the Demonstration Tokamak Hybrid Reactor (DTHR). Sink, D.A.; 
Ay G. (Westinghouse Electric Corp., Pittsburgh, PA (USA). 
Fusion Power Systems Dept.). Mar 1979. Contract EG-77-C-02- 
4544. 99p. Dep. NTIS, PC A05/MF AOl1. 

The results of an extensive set of parametric studies are 
presented which provide analytical data of the effects of various 
tokamak parameters on the performance and cost of the DTHR 
(Demonstration Tokamak Hybrid Reactor). The studies were cen- 
tered on a point design which is described in detail. Variations in the 
device size, neutron wall loading, and plasma aspect ratio are pre- 
sented, and the effects on direct hardware costs, fissile fuel produc- 
tion (breeding), fusion power production, electrical power consump- 
tion, and thermal power production are shown graphically. The 
studies considered both ignition and beam-driven operations of 
DTHR and yielded results based on two empirical scaling laws 
presently used in reactor studies. Sensitivity studies were also made 
for variations in the following key parameters: the plasma elonga- 
tion, the minor radius, the TF coil peak field, the neutral beam 
injection power, and the Z/sub eff/ of the plasma. 


2270 Impact of major design parameters of the economics of 
tokamak power plants. Abdou, M.A.; Ehst, D.; Maroni, V.; Stacey, 
W.M. Jr. (Argonne National Lab., IL (USA)). pp 673-699 of Fusion 
reactor design concepts. Vienna; [AEA (1978). 

From IAEA conference and workshop on fusion reactor 
design; Madison, WI, USA (12 Oct 1977). 

A parametric systems studies program is now in an active 
stage at Argonne National Laboratory. This paper presents a sum- 
mary of results from this systems analysis effort. The impact of 
major design parameters on the economics of tokamak power plants 
is examined. The major parameters considered are: (1) the plant 
power rating; (2) toroidal-field strength; (3) plasma Bsub(t); (4) 
aspect ratio; (5) plasma elongation; (6) inner blanket/shield thickness; 
and (7) neutron wall load. The performance characteristics and 
economics of tokamak power plants are also compared for two 
structural materials (stainless steel and a vanadium alloy). 


2271 Fusion energy. Commercialization issues. Amherd, N.A. 
(Electric Power Research Inst., Palo Alto, CA (USA)). pp 745-756 
of Fusion reactor design concepts. Vienna; IAEA (1978). 

From IAEA conference and workshop on fusion reactor 
design; Madison, WI, USA (12 Oct 1977). 

A description is given of the Electric Power Research Insti- 
tute program in fusion R and D. Selected results are discussed 
relative to the utility industry use of fusion energy, the status of 
fusion research and future R and D directions. A methodology for 
effectively leading to commercialization of fusion energy and an 
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illustration of some of the technology deployment possibilities also 
are discussed. 


2272 Mirror hybrid (fusion-fission) reactor. Bender, D.J.; Lee, 
J.D.; Neef, W.S. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). pp 439-451 of Fusion reactor design concepts. 
Vienna; IAEA (1978). 

From IAEA conference and workshop on fusion reactor 
design; Madison, WI, USA (12 Oct 1977). 

A reference design for the mirror hybrid is being completed 
and is intended to be an early commercial facility demonstrating the 
characteristics of a reactor with near-term physics and technology. 


2273 JET design: prototype and construction work relevant to 
the next generation of tokamak experiments and possibly to fusion 
reactor concepts. Bertolini, E. (UKAEA, Abingdon. Culham Lab.). 
pp 55-65 of Fusion reactor design concepts. Vienna; IAEA (1978). 

From IAEA conference and workshop on fusion reactor 
design; Madison, WI, USA (12 Oct 1977). 

The paper describes some of the technical problems encoun- 
tered in the design and construction of Large Experimental Fusion 
Devices”. The emphasis is on the development of relevant technol- 
ogies of the vacuum vessel, toroidal field coils and remote handling. 


2274 Field reversed mirror reactor. Carlson, G.A.; Condit, 
W.C.; Devoto, R.S.; Neef, W.S. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). pp 253-265 of Fusion reactor 
design concepts. Vienna; IAEA (1978). 

From IAEA conference and workshop on fusion reactor 
design; Madison, WI, USA (12 Oct 1977). 

The parametric analysis and preliminary conceptual design 
for a multicell field reversed mirror reactor (FRM) are described. 


2275 High-field ignition test reactor (HFITR). Cohn, D.R.; 
Williams, J.E.C.; Bromberg, L.; Kreischer, K.; Montgomery, D.B.; 
Parker, R.R. (Massachusetts Inst. of Tech., Cambridge (USA). Fran- 
cis Bitter National Magnet Lab.). pp 113-118 of Fusion reactor 
design concepts. Vienna; IAEA (1978). 

From IAEA conference and workshop on fusion reactor 
design; Madison, WI, USA (12 Oct 1977). 

High magnetic field operation (12-14T on axis) is utilized to 
design a compact ignition test reactor (R approximately 2.0). The 
reactor is operated at high density (n(o) approximately 10'°cm~*) 
and relatively modest beta (<@sub(t)> =2.5-3%). An LNe2 cooled 
reinforced copper magnet is used to provide the toroidal field. 
Neutral beams are employed for auxilary heating. 


2276 High-field, high-density tokamak power reactor. Cohn, 
D.R.; Cook, D.L.; Hay, R.D.; Kaplan, D.; Kreischer, K.; Lidsky, 
L.M.; Stephany, W.; Williams, J.E.C. (Massachusetts Inst. of Tech., 
Cambridge (USA). National Magnet Lab.); Jassby, D.L.; Okabaya- 
shi, M. (Princeton Univ., NJ (USA). Plasma Physics Lab.). pp 219- 
235 of Fusion reactor design concepts. Vienna; IAEA (1978). 

From IAEA conference and workshop on fusion reactor 
design; Madison, WI, USA (12 Oct 1977). 

A conceptual design of a compact (Rsub(o)=6.0m) high 
power density (average Psub(f)=7.7MW/m*) tokamak demonstra- 
tion power reactor has been developed. High magnetic field 
(Bsub(t)=7.4T) and moderate elongation (b/a=1.6) permit oper- 
ation at the high density (n(0) approximately 5x10'*cm~*) needed 
for ignition in a relatively small plasma, with a spatially-averaged 
toroidal beta of only 4%. A unique design for the NbsSn toroidal- 
field magnet system reduces the stress in the high-field trunk region, 
and allows modularization for simpler disassembly. The modest 
value of toroidal beta permits a simple, modularized plasma-shaping 
coil system, located inside the TF coil trunk. Heating of the dense 
central plasma is attained by the use of ripple-assisted injection of 
120-keV D®° beams. The ripple-coil system also affords dynamic 
control of the plasma temperature during the burn period. A 
FLIBE-lithium blanket is designed especially for high-power-density 
operation in a high-field environment, and gives an overall tritium 
breeding ratio of 1.05 in the slowly pumped lithium. 


2277 Conceptual design studies of experimental and demonstra- 
tion fusion reactors. pp 97-112 of Fusion reactor design concepts. 
Vienna; IAEA (1978). 

From IAEA conference and workshop on fusion reactor 
design; Madison, WI, USA (12 Oct 1977). 

Since 1973 the FINTOR Group has been involved in concep- 
tual design studies of TOKAMAK-type fusion reactors to precede 
the construction of a prototype power reactor plant. FINTOR 1 was 
the first conceptual design aimed at investigating the main physics 
and engineering constraints on a minimum-size (both dimensions and 
thermal power) tokamak experimental reactor. The required plasma 
energy confinement time as evaluated by various power balance 
models was compared with the values resulting from different trans- 
port models. For the reference design, an energy confinement time 
ten times smaller than neoclassical was assumed. This also implied a 
rather high (thermally stable) working temperature (above 20 keV) 
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for the reactor. Other relevant points of the design were: circular 
plasma cross section, single-null axisymmetric divertor; lithium 
breeder, stainless steel structures, helium coolant; modular blanket 
and shield structure; copper-stabilized, superconducting Nb-Ti toroi- 
dal field and divertor coils; vertical field and transformer coils inside 
the toroidal coils; vacuum-tight containment vessel. Solutions in- 
volving air and iron transformer cores were compared. These as- 
sumptions led to a minimum size reactor with a thermal power of 
about 100MW and rather large dimensions (major radius of about 
9m) similar to those of full-scale power reactors considered in other 
—— studies. The FINTOR-1 analysis was completed by the 
end of 1976. In 1977 a conceptual design of a Demonstration Power 
Reactor Plant (FINTOR-D) was started. In this study the main 
working assumptions differing from those of FINTOR-1 are: non- 
circular plasma cross section; plasma confinement compatible with 
trapped ion instabilities; cold (gas) blanket sufficient for wall protec- 
tion (no divertor); wall loading between 1-3MW/m? and thermal 
power of a few GW. 


2278 Fusion reactor design-II. Report on the second IAEA 
technical committee meeting and workshop, Madison, Wisconsin, 
USA, 10-21 October 1977. Conn, R.W.; Kulcinski, G.L. (Wisconsin 
Univ., Madison (USA)); Frank, T.G. (Los Alamos Scientific Lab., 
NM (USA)); Hancox, R. (UKAEA, Abingdon. Culham Lab.); 
Schmitter, K.H. (Max-Planck-Institut fuer Plasmaphysik, Garching 
(Germany, F.R.)); Stacey, W.M. Jr. (Georgia Inst. of Tech., Atlanta 
(USA)). pp 1-2 of Fusion reactor design concepts. Vienna; IAEA 
(1978). 

From IAEA conference and workshop on fusion reactor 
design; Madison, WI, USA (12 Oct 1977). 


2279 Conceptual design of a compact tokamak-reactor. Foer- 
ster, S.; Brockmann, H.; Clermont, H.; Darvas, J.; Kleemann, M.; 
Sack, B. (Kernforschungsanlage Juelich G.m.b.H. (Germany, F.R.). 
Inst. fuer Reaktorentwicklung; Association Euratom-KFA, Juelich 
(Germany, F.R.)); Kupschus, P.; Meixner, C.N. (Kernforschungsan- 
lage Juelich G.m.b.H. (Germany, F.R.). Inst. fuer Plasmaphysik; 
Association Euratom-KFA, Juelich (Germany, F.R.)). pp 185-217 of 
Fusion reactor design concepts. Vienna; IAEA (1978). 

From IAEA conference and workshop on fusion reactor 
design; Madison, WI, USA (12 Oct 1977). 

Both economics and easy maintenance of a Tokamak reactor 
require a design aiming at a compact machine with rather high 
power density and high wall loading. A conceptual engineering 
approach for a compact Tokamak fusion reactor is outlined. A total 
thermal power of SOOOMW and an overall wall loading of 7,3MW/ 
m? are chosen for reference. The design is based on plasma data 
derived in a consistent way from simple formulae. Main emphasis is 
given to the blanket and the shield regions. The engineering implica- 
tions of pulsed reactor operation and of components, like plasma 
heating, refuelling, exhaust and plasma control are left open in this 
study. The torus is divided into 24 segments, each comprising 
blanket, shield and a toroidal field coil. It is suggested to use the 
shield as support for the blanket and for the coils. The blanket is 
designed for low tritium inventory and complete disassembly. It has 
a cellular structure, with tritium breeding essentially accomplished 
by the ®Li-reaction, enhanced by the neutron multiplying effect of 
beryllium. The blanket is cooled with helium. The ducts supplying 
helium to the blanket are accomodated in the shield. For the blanket 
and the shield the thermal power balance is evaluated, accounting 
also for the neutron losses through the spacings between blanket 
cells. Materials for the reactor structure are chosen to be best 
compatible with the radiation exposure, with the temperatures, with 
the tritium permeability required for effective tritium containment, 
and with the corrosion properties versus the coolant and the breed- 
ing material. In the frame of this study, the typical design features 
and the disassembly techniques are explained. Materials composition 
and weights of the blanket and of the shield are given. 


2280 Toroidal fusion reactor based on the reversed-field pinch 
(RFP). Hagenson, R.L.; Krakowski, R.A. (Los Alamos Scientific 
Lab., NM (USA)); Thomassen, K.I. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). pp 337-355 of Fusion reactor 
design concepts. Vienna; [AEA (1978). 

From IAEA conference and workshop on fusion reactor 
design; Madison, WI, USA (12 Oct 1977). 

The toroidal reversed-field pinch achieves gross equilibrium 
and stability with a combination of high shear and wall stabilization, 
rather than the imposition of tokamak-like q-constraints. Conse- 
quently, confinement is provided primarily by poloidal magnetic 
fields, poloidal betas as large as approximately 0.58 are obtainable, 
the high ohmic-heating (toroidal) current densities promise a sole 
means of heating a D-T plasma to ignition, and the plasma aspect 
ratio is not limited by stability/equilibrium constraints. A reactor- 
like plasma model has been developed in order to quantify and to 
assess the general features of a power system based upon RFP 
confinement. An “operating point” has been generated on the basis 
of this plasma model and a relatively detailed engineering energy 
balance. A conceptual engineering model for the RFP reactor 
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(RFPR) that incorporates all major subsystems is presently being 
evolved; interim results are presented from this continuing engineer- 
ing design study. 


2281 600 MW(e) reversed field pinch reactor study. Hancox, R. 
(Euratom/UKAEA Fusion Association, Abingdon (UK). Culham 
Lab.); Bagatin, M. (Padua Univ. (Italy)); Baker, L.J. (UKAEA, 
Harwell. Atomic Energy Research Establishment). pp 319-336 of 
Fusion reactor design concepts. Vienna; IAEA (1978). 

From IAEA conference and workshop on fusion reactor 
design; Madison, WI, USA (12 Oct 1977). 

The Reversed Field Pinch is an axisymmetric toroidal mag- 
netic system in which the stable confinement of high 8B plasma has 
already been demonstrated experimentally. This study has reviewed 
the plasma physics relevant to a reactor based on the Reversed Field 
Pinch, defined a possible set of reactor parameters and undertaken a 
preliminary consideration of the mechanical and electrical engineer- 
ing problems of this system. The design assumes pulsed operation 
without refuelling during the burn, ignition by ohmic heating alone, 
and the use of normal (i.e. not superconducting) magnetic field 
windings. For the chosen net output of 600 MW(e) and mean 
neutron wall loading of 1.5MW/m? the plasma minor and major 
radii are 1.75m and 16m respectively. The energy multiplication 
factor Q of the system is 5.9. 


2282 Doublet tokamak devices: TNS to DEMO. Harder, C.R.; 
Kearney, D.W.; Purcell, J.R. (General Atomic Co., San Diego, CA 
(USA)). pp 155-170 of Fusion reactor design concepts. Vienna; 
IAEA (1978). 

From IAEA conference and workshop on fusion reactor 
design; Madison, WI, USA (12 Oct 1977). 

A series of D-T burning tokamak devices, which range from 
an ignition test reactor (ITR) for the next step (TNS) to a demon- 
stration power reactor (DPR), have been studied at the General 
Atomic Company. The conceptualized series of devices have the 
Doublet plasma shape in common and consequently illustrate a 
complete and orderly evolution of a reactor system concept, inclu- 
sive of all applicable subsystems. This paper summarizes the refer- 
ence design of each device including an intermediate upgradable 
ITR design which contains many aspects of an experimental power 
reactor. Emphasis in these design efforts has been placed on close 
integration of physs and engineering considerations. Each device 
design cited extends the level of performance and technology appli- 
cation in a manner consistent with a timely and vigorous R and D 
program. 


2283 Concept of JAERI's D-T burning test facility. Hiraoka, T.; 
Sugihara, M.; Mori, S. (Japan Atomic Energy Research Inst., Tokai, 
Ibaraki. Tokai Research Establishment); Kasai, M. (Mitsubishi 
Atomic Power Industries Inc., Japan). pp 77-93 of Fusion reactor 
design concepts. Vienna; IAEA (1978). 

From IAEA conference and workshop on fusion reactor 
design; Madison, WI, USA (12 Oct 1977). 

JAERI is going to start design study of a D-T burning ‘est 
facility as the next step of JT-60. It is a full-scale D-T burning 
tokamak machine to examine the self-ignition condition and to 
perform the integrated test of the reactor plasma engineering. Basic 
philosophies for its concepts are presented from the various view 
points of the present circumstances. 


2284 ~ Small-aspect-ratio torus for demonstrating thermonuclear 
ignition. Jassby, D.L. (Princeton Univ., NJ (USA). Plasma Physics 
Lab.). pp 119-129 of Fusion reactor design concepts. Vienna; IAEA 
(1978). 

From IAEA conference and workshop on fusion reactor 
design; Madison, WI, USA (12 Oct 1977). 

A tokamak with 2.6-m major radius and aspect ratio of 2.0 is 
proposed for demonstrating thermonuclear ignition in deuterium- 
tritium. The 6-MA plasma current is established in part by co- 
injection only of 40MW of 80-keV neutral beams (inducing approxi- 
mately 2MA at low density) and in part by the flux swing of the 
equilibrium-field system (inducing approximately 4MA as the plasma 
pressure is increased) - there is no central current transformer and no 
poloidal-field coils inboard of the plasma. The core of the device 
consists simply of a 1.9-m-diameter steel-reinforced conducting trunk 
formed by coalescence of the inner legs of the toroidal-field coils. 
With a tensile stress at the copper trunk of 1000kg/cm?, correspond- 
ing to 11T, the plasma density is sufficiently large to provide a 
comfortable safety margin for achieving ignition conditions. 


2285 Fusion power from fast imploding liners. Krakowski, 
R.A.; Moses, R.W.; Miller, R.L.; Gerwin, R.A. (Los Alamos Scien- 
tific Lab., NM (USA)). pp 357-368 of Fusion reactor design con- 
cepts. Vienna; [AEA (1978). 

From IAEA conference and workshop on fusion reactor 
design; Madison, WI, USA (12 Oct 1977). 

An approach to fusion power is described which proposes 
magnetically driving a thin metal shell at high velocity (approxi- 
mately 10‘m/s) onto a warm (200-500 eV), dense (107*-10>m~*) 
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plasma. A description of the plasma/liner interaction by several 
analytic and numerical models is given. On the basis of theoretical 
scaling predictions, the advantages, disadvantages and uncertainties 
associated with a high-efficiency (recirculating power fraction ap- 
sar yee ng <0.2) Fast-Liner Reactor (FLR) are described, quanti 
ied when possible, and summarized. The FLR approach is c 

terized by i) a thin cylindrical nonrotating liner that would be 
magnetically accelerated by axial currents driven through the liner 
(no external coils or magnets), ii) axial and radial energy confine- 
ment would be provided by an azimuthal magnetic field associated 
either with axial currents driven through a hard core or through the 
plasma, iii) the plasma particle pressure would be supported directly 
by the liner surface and material end plugs, and iv) the liner and a 
portion of associated support structure would be destroyed at each 
implosion. A preliminary assessment of the technological implica- 
tions of blast confinement, materials destruction and loss, energy 
transfer and storage requirements, and possible modes of FLR 
operation is presented. 


2286 Advanced-fuel fusion systems: The D-*He satellite ap- 
proach (the ILB reactors). Miley, G.H.; Southworth, F.H.; Choi, 
C.K.; Gerdin, G.A. (Illinois Univ., Urbana (USA)); Blum, A.S.; 
Moir, R.W. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.); Powell, J.R.; Fillo, J.A.; Usher, J.L. (Brookhaven 
National Lab., Upton, NY (USA)). pp 709-719 of Fusion reactor 
design concepts. Vienna; IAEA (1978). 

From IAEA conference and workshop on fusion reactor 
design; Madison, WI, USA (12 Oct 1977). 

The system of *He-generator - D-*He satellite fusion power 
plants is proposed. Either high-breeding-ratio D-T reactors or D-D 
reactors would serve as generators while several different concepts 
(D-*He fueled tokamaks, bumpy tori, and field-reversed mirrors) are 
considered for satellites in order to offer satellite power levels 
ranging from approximately 3GW(e) to 1OMW(e). The satellites, as 
reactors for commercial applications, could be located, due to their 
relative cleanliness and flexibility in size, near the user while gener- 
ators would be in more remote “parks.” This requires shipment of 
’He, but this appears to be safe and straightforward. The freedom to 
design the satellite blanket without concern for tritium breeding 
while providing multistaged energy conversion makes simplifications 
possible which are essential for small plants where the "economy of 
size” no longer applies. 


2287 Optimization of tokamak reactor geometry. Popkov, G.N. 
(Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii 
SSSR, Moscow. Inst. Atomnoj Ehnergii). pp 655-671 of Fusion 
reactor design concepts. Vienna; [AEA (1978). 

From IAEA conference and workshop on fusion reactor 
design; Madison, WI, USA (12 Oct 1977). 

The effect on Tokamak reactor parameters of geometrical 
factors, permissible plasma pressure and energy confinement time 
described by different formulae is considered. The optimum value of 
the aspect ratio is established. It is shown that the parameters of a 
future reactor will be greatly affected by the nature of the depen- 
dence of tausub(E) on temperature and the nature of the distribution 
of the plasma parameters over the cross-section. The optimum 
plasma parameters are determined as a function of the reactor 
parameters Hsub(Z), R, a, q and Bsub(phi). 


2288 Economic evaluation of tokamak power plants. Reid, R.L.; 
Steiner, D. (Oak Ridge National Lab., TN (USA)). pp 757-774 of 
Fusion reactor design concepts. Vienna; IAEA (1978). 

From IAEA conference and workshop on fusion reactor 
design; Madison, WI, USA (12 Oct 1977). 

In this study we determine the impact of plasma operating 
characteristics, engineering options, and technology on the capital 
cost trends of tokamak power plants. Tokamak power systems are 
compared to other advanced energy systems and found to be eco- 
nomically competitive. A three-phase strategy for demonstrating 
commercial feasibility of fusion power, based on a common-site 
multiple-unit concept, is presented. 


2289 Development of the TNS design space. Roberts, M.; Peng, 
Y.K.M.; Shannon, T.E. (Oak Ridge National Lab., TN (USA)); 
Becraft, W.R. (General Electric Co., USA); Flanagan, C.A.; Varl- 


jen, T.C. (Westinghouse Electric Corp., USA). pp 33-47 of Fusion 


reactor design concepts. Vienna; IAEA (1978). 

From IAEA conference and workshop on fusion reactor 
design; Madison, WI, USA (12 Oct 1977). 

Exploration of the possible design choices for The Next Step 
(TNS) in the Tokamak Fusion Program after TFTR is discussed in 
this report. Each of the elements of our interrelated, three-part 
approach - plasma engineering, engineering design, and program 
planning - is highlighted. Plasma engineering activities that reduce 
technological requirements for reactor core performance are de- 
scribed. The engineering design study comparing q:~ntitatively var- 
ious technical options for TF coils is outlined with summarized 
findings. The findings of the draft program planning exercise are alsc 
presented 
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2290 Problems in the design of JAERI experimental fusion 
reactor (JXFR). Sako, K.; Tone, T.; Seki, Y. Japan Atomic Energy 
Research Inst., Tokai, Ibaraki. Tokai Research Establishment). pp 
471-498 of Fusion reactor design concepts. Vienna; IAEA (1978). 

From IAEA conference and workshop on fusion reactor 
design; Madison, WI, USA (12 Oct 1977). 

First preliminary design of a tokamak experimental fusion 
reactor to be built in the near future has been completed (1,2). This 
design covers overall reactor system including plasma characteris- 
tics, reactor structure, blanket neutronics, shielding, superconducting 
magnets, neutral beam injector, electric power supply system, fuel 
recirculating system, reactor cooling and tritium recovery system 
and maintenance scheme. By this reactor design, we found out many 
design problems to be overcome. We present in this paper the 
general description of the design and the problems and tasks. 


2291 ORNL fusion power demonstration study. Shannon, T.E.; 
Steiner, D. (Oak Ridge National Lab., TN (USA)). pp 171-181 of 
Fusion reactor design concepts. Vienna; IAEA (1978). 

From IAEA conference and workshop on fusion reactor 
design; Madison, WI, USA (12 Oct 1977). 

In this paper, we review the design approach developed in 
the ORNL Fusion Power Demonstration Study [1]. The major 
emphasis of this study is in the application of current and near-term 
technology as the most logical path to near-term demonstration of 
tokamak fusion power. In addition we are pursuing a number of 
concepts to simplify the tokamak reactor to be more acceptable to 
the utility industry as a future source of energy. The discussion will 
focus on the areas having the greatest overall impact on reactor 
feasibility: 1) overall size and power output, 2) remote maintenance 
considerations, 3) electrical power supplies, 4) blanket design; and 5) 
economics. The tokamak device, by nature of its configuration and 
pulsed operation, is an exceptionally complex engineering design 
problem. We have concluded that innovative design concepis are 
essential to cope with this basic complexity. We feel that the 
feasibility of tokamak fusion power has been significantly improved 
by these design approaches. 


2292 Coast code for the costing and sizing of D-T burning 
tokamaks. Sink, D.A.; Iwinski, E.M.; Chapin, D.L.; Gibson, G. 
(Westinghouse Electric Corp., Pittsburgh, PA (USA)). pp 701-706 of 
Fusion reactor design concepts. Vienna; IAEA (1978). 

From IAEA conference and workshop on fusion reactor 
design; Madison, WI, USA (12 Oct 1977). 

The FORTRAN code COAST (COsting And Sizing of To- 
kamaks) is used to evaluate the costs and performance parameters for 
D-T burning reactors. The models include mechanical, electrical, 
thermal, nuclear, chemical and plasma considerations of tokamaks. A 
point of normalization has been successfully established by applying 
the code to TFTR. 


2293 Tokamak experimental power reactor. Stacey, W.M. Jr.; 
Abdou, M.A.; Brooks, J.N. (Argonne National Lab., IL (USA)) (and 
others). pp 131-153 of Fusion reactor design concepts. Vienna; 
IAEA (1978). 

From IAEA conference and workshop on fusion reactor 
design; Madison, WI, USA (12 Oct 1977). 

A tokamak experimental power reactor has been designed 
that is capable of producing net electric power over a wide range of 
possible operating conditions. A net production of 81IMW of elec- 
tricity is expected from the design reference conditions that assume a 
value of 0.07 for beta-toroidal, a maximum toroidal magnetic field of 
9T and a thermal conversion efficiency of 30%. Impurity control is 
achieved through the use of a low-Z first wall coating. This ap- 
proach allows a burn time of 60 seconds without the incorporation 
of a divertor. The system is cooled by a dual pressurized water/ 
steam system that could potentially provide thermal efficiencies as 
high as 39%. The first surface facing the plasma is a low-Z coated 
water cooled panel that is attached to a 20cm thick blanket module. 
The vacuum boundary is removed 22cm from the plasma, thereby 
minimizing the amount of radiation damage in this vital component. 
It is estimated that the total system could be built for less than 550 
million dollars. 


2294 ELMO Bumpy Torus (EBT) Reactor. Uckan, N.A.; 
Dandl, R.A.; Hedrick, C.L.; Bettis, E.S.; Santoro, R.T.; Watts, H.L.; 
Yeh, H.T. (Oak Ridge National Lab., TN (USA)); Lidsky, L.M. 
(Massachusetts Inst. of Tech., Cambridge (USA)); McAlees, D.G. 
(Exxon Nuclear Co., Inc., Richland, WA (USA)). pp 369-387 of 
Fusion reactor design concepts. Vienna; IAEA (1978). 

From IAEA conference and workshop on fusion reactor 
design; Madison, WI, USA (12 Oct 1977). 

The ELMO Bumpy Torus (EBT) concept has many encour- 
aging and attractive features as a fusion reactor system. These 
include a high beta, magnetohydrodynamically stable equilibrium; 
absence of parallel currents; a large aspect ratio; the modular nature 
of individual sectors; no interlinking coils; ease of maintenance; 
steady-state operation; and economic potential. The first EBT reac- 
tor study was initiated in 1976 and provided the required starting 
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point for continued assessment of the validity of the concept. Major 
refinements in plasma physics and design engineering have now 
resulted in a revised system description. A new design based on the 
present physics, practical design, and present and near-term technol- 
ogies has been established. This paper discusses the details of key 
design elements and critical scientific and technological factors 
which are substantially different from other fusion reactor ap- 
proaches. The paper also provides a useful summary of where the 
EBT program is, where it is going, and why these efforts are, in fact, 
self-consistent, with a motivation toward potential reactor applica- 
tion of EBT’s. 


2295 Fusion-fission hybrid tokamak reactor for the production 
of fissile fuel and electric energy. Velikhov, E.P.; Glukhikh, V.A.; 
Gur'ev, V.V. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj 
Ehnergii SSSR, Moscow. Inst. Atomno}j re pp 403-417 of 
Fusion reactor design concepts. Vienna; IAEA (1978). 

From IAEA conference and workshop on fusion reactor 
design; Madison, WI, USA (12 Oct 1977). 

A Se =” is presented of a 6900MW fusion-fission 
hybrid tokamak reactor, FFHR, which will produce approximately 
4200kg of plutonium per year as fissile fuel for thermal reactors. The 
required plasma characteristics are not much extrapolated beyond 
those in existing or projected tokamak facilities. In addition, the 
necessary level of the engineering technologies of the electromagnet- 
ic systems and injectors will be achieved in the near future. The 
parameters of FFHR have, therefore, been chosen to reduce the 
unknown factors and to simplify the construction of the first experi- 
mental-commercial hybrid reactor. 


2296 Progress in fusion reactor design and technology. Wil- 
liams, J.M. (Department of Energy, Washington, DC (USA). Div. of 
Magnetic Fusion Energy). pp 5-30 of Fusion reactor design con- 
cepts. Vienna; IAEA (1978). 

From IAEA conference and workshop on fusion reactor 
design; Madison, WI, USA (12 Oct 1977). 

The progress that has been made since the 1974 Culham 
IAEA Workshop on Fusion Reactor Design Problems are discussed 
in the areas of fusion reactor design and fusion engineering and 
technology development. The key accomplishments are reported 
which emphasize the exciting progress today. 


2297 Fusion energy. Utility requirements and economics. De- 
Freece, D.A. (McDonnell Douglas Astronautics Co., St. Louis, MO 
(USA)). pp 735-743 of Fusion reactor design concepts. Vienna; 
International Atomic Energy Agency (1978). 

From IAEA conference and workshop on fusion reactor 
design; Madison, WI, USA (12 Oct 1977). 

The design-dependent features of tokamak fusion power reac- 
tors, that are of primary importance to the utilities, are addressed. 
These include unit size, availability, maintenance provisions, grid 
compatibility, environmental influences, lead time, and costs. The 
major drivers of cost of electricity are identified and the cost 
sensitivity to each of these parameters is shown. 


BLANKET ENGINEERING 
REFER ALSO TO CITATION(S) 2182 


2298 Compact poloidal divertor reference design for TNS. Yang, 
T.F.; Lee, A.Y.; Ruck, G.W.; Lange, W.J. (Westinghouse Electric 
Corp., Pittsburgh, PA (USA)). pp 49-53 of Fusion reactor design 
concepts. Vienna; IAEA (1978). 

From IAEA conference and workshop on fusion reactor 
design; Madison, WI, USA (12 Oct 1977). 

A viable poloidal divertor concept has been developed for 
TNS which allows for the use of solid metal collectors and makes 
most economical use of the space inside the TF coils. The divertor 
can be implemented in the system without major impact on the 
overall size and cost. 


MAGNET COILS AND FIELDS 
REFER ALSO TO CITATION(S) 1625, 1627, 1628, 2250 


2299 (CONF-790947—1) Transient eddy current in magnet 
structure members. Yeh, H.T. (Oak Ridge National Lab., TN 
(USA)). 1979. Contract W-7405-ENG-26. 17p. Dep. NTIS, PC A02/ 
MF AOl. 

From Symposium on eddy current characterization of materi- 
als and structures; Gaithersburg, MD, USA (5 Sep 1979). 

A computer program was developed to model transient eddy 
current in thin, connected plates. Eddy current is deduced from the 
solution of an equivalent-network problem. Loop currents are intro- 
duced by a transformation as the unknown variables of the network 
equations (Kirchoff's laws). The network equations are solved nu- 
merically by the Runge-Kutta method. This program is quite effi- 
cient, allows for holes and multiple materials, and has built-in rota- 
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tional symmetry options. For cases with known solutions, the model 
has been checked for both spatial and temporal profiles of the eddy 
current. Results are given for eddy current soutie and eddy current 
loss in the magnet case, support plate, and several other magnet 
structure members. 


2300 (INIS-mf—4718, pp 9-19) Some problems in large super- 
conducting system development. Ivanov, D.P.; Keilin, V.E.; Kili. 
menko, E.Yu.; Nikulin, A.D.; Panov, D.A.; Samoilov, B.N.; Cherno- 
plekov, N.A. 1977. (In Russian). 

From Conference on technical applications of superconducti- 
vity; Alushta, USSR (16 Sep 1975). 

The experience in developments of large superconducting 
magnetic systems (SMS) for investigations into controlled fusion, 
accumulated in the Kurchatov Institute of Atomic Energy, is ana- 
lyzed. The early operating SMS of the immersion and circulation 
type are described. The specifications of SMS being developed are 
presented. The advantages of circulation-type devices over the im- 
mersion-type ones are demostrated. The prospects for use of SMS on 
multistrand intermetallic materials are briefly outlined. 


2301 (NITEFA-B—0374) Shielding effect estimation of a toroi- 
dal magnetic field winding on a control magnetic field in tokamaks. 
Puzynovich, Yu.T. (Nauchno-Issledovatel’skij Inst. Ehlektrofiziches- 
koj Apparatury, Leningrad (USSR)). 1978. 19p. (In Russian). Dep. 
NTIS (US Sales Only), PC A03/MF AOI. 

The possibility of distortion of controlling (vertical) magnetic 
field in tokamaks due to the shielding effect of the winding of 
longitudinal (toroidal) field at the disposition of current-carrying 
“controlling” turns outside of the longitudinal field winding is inves- 
tigated. The extreme case is considered. It is supposed that the 
normal component of the controlling field in the vicinity of the 
longitudinal winding conductor surface is completely compensated 
by the field of induced eddy currents, i.e. normal component of the 
composite field is equal to zero. So the problem is to determine the 
~ current field with further determination of the composite field. 

roblem is solved by the method of successive approximations, 
i. “ e solutions of the auxilary external Neuman problems are 
found. On the basis of this method, a calculation program for the 
BESM-6 computer is written, and the calculations are made for the 
tokamak model with the longitudinal field winding, consisting of 24 
sections of toroidal configuration. The big radius of the winding 
Rsub(o) was supposed to be equal to 250 cm, | and a were equal to 
130 cm and 13 cm, respectively. The external controlling magr etic 
field antiBsub(o) was taken to be uniform. It is clear from the 


calculation results that in the range of R change, where the longitu- 
dinal winding is situated (150-320 cm), the magnetic field B is 6%- 
2% weaker than the magnetic field Bsub(o), but it surpass Bsub(o), 
outside of these limits (< 150 and > 320 cm). 


2302 (NIIEFA-B—0378) Experimental study results of the 
stressed-strained state of the forced frame for the toroidal field wind- 
ing in the “Tokamak-10". Karnaukh, V.A.; Semenov, O.V.; Spir- 
chenko, Yu.V. (Gosudarstvennyj Komitet po Ispol’zovaniyu Atom- 
noj Ehnergii SSSR, Moscow; Nauchno-Issledovatel’skij Inst. Ehlek- 
trofizicheskoj Apparatury, Leningrad (USSR)). 1978. 9p. (In Rus- 
sian). Dep. NTIS (US Sales Only), PC A02/MF AO1. 

The object of the tests is the main frame of the winding unit 
of the Tokamak-10 toroidal field. The tests were carried out for the 
purpose of determining the stress-strain state of the main frame 
under the effect of ponderomotive forces acting in the plane of the 
winding unit, at ST magnetic fields on the torus axis. The tempera- 
ture of the main frame of the winding unit varied in the range from 
25+-10 C to 80 deg C. It was established that the stresses obtained at 
the sites of location of strain gauges differ from the calculated ones 
by less than 20%. The experiment on determining the stress-strain 
state of the main frame of the winging unit of the toroidal field 
showed that the applied method of analytical calculation makes it 
possible to determine, with a sufficient degree of accuracy, the 
operability of this element in tokamaks. 


2303 (NITEFA-LM—0402) Rod method of strength and rigidity 
calculation for a tokamak elctromagnet system. Eliseev, V.V.; Zhilin, 
P.A.; Pal’'mov, V.A.; Spirchenko, Yu.V.; Chvartatskii, R.V. 
(Nauchno-Issledovatel’skij Inst. Ehlektrofizicheskoj Apparatury, 
Leningrad (USSR)). 1978. 9p. (In Russian). Dep. NTIS (US Sales 
Only), PC A02/MF AOl. 

The rod calculation method based on the refined theory 
taking into account the rod axis extension and shearing strain is 
developed for electromagnet systems EMS) of tokamaks The prob- 
lem is solved by means of the asymptotic method of integration of 
the elasticity theory equations in coinbination with variational meth- 
ods. Results of this calculation as applie i to the design of the T-20 
EMS are given. Analysis of the resu.ts presented leads to the 
following conclusions: 1. Account of the shearing in the rod calcula- 
tion of EMS at relatively short rods is neccssaiy. In the considered 
EMS of the T-20 installation it refines the results of calculation of 
the extra unknown quantities at 10-20%, and at the calculation of 
stresses in rods at 5-10%. These figures may be higher at another 
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ratios of the EMS rod sizes. It is necessary to note that the consider- 
ation of the shearing practically does not complicate the calculation 
algorithm. 2. In composite rods of EMS “nonclassical” sigmasub(af) 
stresses arise, operating on the areas, paralle! to the rod axis. They 
do not practically affect the rod stiffness, but should be taken into 
consideration while analyzing the strength of insulation layers. It is 
shown that the use of the developed method refines considerably the 
results in comparison with classical solution based on the Kirchgoff- 
Klebsh hypothesis. 


2304 (ORNL/TM—6968) Eddy current heating of irregularly 
shaped plates by slow ramped fields. Dresner, L. (Oak Ridge National 
Lab., TN (USA). Sep 1979. Contract W-7405-ENG-26. 49p. Dep 
NTIS, PC A03/MF AOI. 

Eddy current heating of thin conducting plates of various 
shapes by a perpendicular field is studied, assuming that the magnet- 
ic field created by the eddy currents is negligible in comparison with 
the external field. The method is to introduce the stream function of 
the eddy currents, which is shown to satisfy Poisson’s equation, and 
then employ a pair of complementary variational principles (i.e., a 
minimum principle and a maximum principle), the extrema of which 
equal the eddy current heating. Two such complementary principles 
give not only an estimate of the eddy current heating, but a bound 
on the error of the estimate as well. 


2305 (UCRL—83485) Field reversed mirrors. Berk, H.L. (Cali- 
fornia Univ., Livermore (USA). Lawrence Livermore Lab.). 15 Oct 
1979. Contract W-7405-ENG-48. 19p. Dep. NTIS, PC A02/MF 
AOl. 

This review covers the various approaches that have utilized 
the reversed-field concept. Its possible use in a working reactor is 
discussed. (MOW) 


2306 Toroidal magnet design for a tokamak experimental fusion 
reactor (JXFR). Asami, N.; Ioki, K. (Mitsubishi Atomic Power 
Industries, Inc., Ohimiya, Saitama, Japan); Satow, T.; Tanaka, M.; 
Ogino, O. (Mitsubishi Electric Corp., Tokyo (Japan)); Sako, K. 
(Japan Atomic Energy Research Inst., Tokai, Ibaraki. Tokai Re- 
search Establishment). pp 603-619 of Fusion reactor design concepts. 
Vienna; IAEA (1978). 

From IAEA conference and workshop on fusion reactor 
design; Madison, WI, USA (12 Oct 1977). 

Design study on the superconducting toroidal field magnet 
for a Tokamak experimental fusion reactor has been carried out, 
based on the 100MWsub(t) EPR concept. This study covers the 
design of a conductor, coil structure, support structure, cryostat, 
refrigeration system and power supply system, and analysis of mag- 
netic field, magnetic forces and stress distribution. The maximum 
toroidal field at the coil is 12.0T, providing 6.0T at the plasma 
center. The coil bore is 7.3x11.2m, and the coil shape is modified 
constant tension D-shape. 16 coils design was chosen, considering 
the necessity for good access for evacuation ports and support legs 
of the blanket and shield. The maximum field ripple in the plasma 
region is 0.47%. The operational current is 25,100 Amperes, and 
cryogenic stabilization is fulfilled. NbsSn superconductor was 
chosen in spite of its britteleness, to attain a toroidal field of 12T. 
Necessity for the development program on large NbsSn coil technol- 
ogy should be emphasized to realize a economic fusion power 
reactor. 


2307 High-density tokamak design studies for TFTR-II. Jassby, 
D.L.; Furth, H.P.; Reardon, PJ. (Princeton Univ., NJ (USA). 
Plasma Physics Lab.); Cohn, D.R.; Williams, J.E.C. (Massachusetts 
Inst. of Tech., Cambridge (USA)). pp 67-75 of Fusion reactor design 
concepts. Vienna; IAEA (1978). 

From IAEA conference and workshop on fusion reactor 
design; Madison, WI, USA (12 Oct 1977). 

A joint Princeton-M.1.T. design program for large tokamak 
devices is examining possible configurations for a copper-coil Igni- 
tion Test Reactor (ITR) and a superconducting-coil Long Pulse 
Experiment (LPX), two machines whose combined performance will 
provide the plasma physics and technology bases for an optimal 
experimental power reactor. The basic features of the ITR and LPX 
design approaches are described. 


2308 Some remarks on technology-constrained scaling of con- 
ceptual tokamak reactors. Knobloch, A. (Max-Planck-Institut fuer 
Plasmaphysik, Garching (Germany, F.R.)). pp 639-645 of Fusion 
reactor design concepts. Vienna; IAEA (1978) 

From IAEA conference and workshop on fusion reactor 
design; Madison, WI, USA (12 Oct 1977). 

Although uncertainties exist in plasma confinement physics, 
some of the likely requirements in future magnets for fusion reactors 
are derived. A partially optimized simple scaling of tokamak reactors 
gives an upper feasible toroidal magnetic field limit of about 12 T. 
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POWER SUPPLIES, ENERGY STORAGE 


2309 (PPPL—1590) Digital computer simulation method for 
complex converter systems. Neumeyer, C.; Karady, G.; Bronner, G.; 
Murray, J. (Princeton Univ., NJ (USA). Plasma Physics Lab.). Oct 
1979. Contract EY-76-C-02-3073. 10p. Dep. NTIS, PC A02/MF 
AOl. 

This paper presents a new calculation approach along with 
typical results obtained from a computer program which implement- 
:d the method to simulate a 24 pulse rectifier/inverter system. The 
iescribed program was found to have advantges over other methods 
n terms of the scope of the problem which may be simulated as well 
is the computational efficiency. The flexibility inherent in the com- 
yuter model format permits the representation of basic variations of 
he ac and de circuit configurations so that design alternatives may 
xe studied without major code modification. 


1310 Energy storage and transfer systems for tokamak reactors. 
Custom, R.L.; Fuja, R.E.; Brooks, J.N. (Argonne National Lab., IL 
USA)). pp 499-504 of Fusion reactor design concepts. Vienna; 
AEA (1978). 

From IAEA conference and workshop on fusion reactor 
lesign; Madison, WI, USA (12 Oct 1977). 

Trade-off studies have been undertaken on energy driving 
ystems for an 8.0m, 1000MW electrical commercial tokamak reac- 
or. Four different types of energy storage and transfer combinations 
vere compared. The configuration using a homopolar generator to 
iatch the OH coil resulted in the most economical system. 


1OOLING SYSTEMS 


311 (ORNL/TM—6907) Forces on liquid lithium modules in a 
okamak blanket due to the pulsed poloidal magnetic field. Walker, 
S.; Wells, W.M. (Oak Ridge National Lab., TN (USA); Illinois 
Jniv., Urbana (USA)). Sep 1979. Contract W-7405-ENG-26. 66p. 
Yep. NTIS, PC A04/MF AO1. 

This paper treats cylindrical modules filled with liquid lithium 
1 the presence of a steady toroidal magnetic field and a time- 
ependent poloidal field. Solutions for liquid lithium flows and 
ormulas for the forces on the modules are presented for both axial 
nd transverse poloidal fields. Numerical examples are presented for 
he design in the ORNL/Westinghouse Tokamak Blanket Study. 
“he initial analysis ignores the ends of the modules and treats 
afinitely long pipes, but the effects of the ends are also treated. 
Salculations and conclusions based on the solutions for infinitely 
ong pipes are not significantly altered by end effects. 


'312 Gas-cooled blanket for a fusion-fission reactor: possible 
lesigns and heat flow diagrams. Gornostaev, B.D.; Gur'ev, V.V.; 
ipinat’ev, A.M. (Gosudarstvennyj Komitet po Ispol’zovaniyu 
\tomnoj Ehnergii SSSR, Moscow. Inst. Atomnoj Ehnergii) (and 
thers). pp 529-535 of Fusion reactor design concepts. Vienna; 
AEA (1978). 

From IAEA conference and workshop on fusion reactor 
lesign; Madison, WI, USA (12 Oct 1977). 

The design of a gas-cooled blanket for a fusion-fission hybrid 

$ proposed using He, CO: or steam as coolant. Thermohydraulic 
ind cost calculations are performed to determine the optimum 
lesign and cost characteristics as a function of coolant. It is shown 
hat helium is the most efficient in cooling the uranium zone of the 
ylanket and requires a steam generator of lowest cost. The thermal 
_fficiency of the reactor is estimated at 28% including the use of 
ow-grade heat. Preliminary cost estimates are made of the blanket 
iystem, including the shields, leads, gas blowers and steam gener- 
itors. 


2313 Thermal stress and creep fatigue limitations in first wall 
lesign. Majumdar, S.; Misra, B.; Harkness, S.D. (Argonne National 
Lab., IL (USA)). pp 549-560 of Fusion reactor design concepts. 
Vienna; IAEA (1978) 

From IAEA conference and workshop on fusion reactor 
jesign; Madison, WI, USA (12 Oct 1977). 

The thermal-hydraulic performance of a lithium cooled cylin- 
jrical first wall module has been analyzed as a function of the 
ncident neutron wall loading. Three criteria were established for the 
ourpose of defining the maximum wall loading allowable for mod- 
ales constructed of Type 316 stainless steel and a vanadium alloy. Of 
the three, the maximum structural temperature criterion of 750°C for 
vanadium resulted in the limiting wall loading value of 7MW/m?* 
The second criterion limited thermal stress levels to the yield 
strength of the alloy. This led to the lowest wall loading value for 
the Type 316 stainless steel wall (1.7MW/m?). The third criterion 
required that the creep-fatigue characteristics of the module allow a 
lifetime of 1OMW-yr/m*. At wall temperatures of 600°C, this life- 
time could be achieved in a stainless steel module for wall loadings 
less than 3.2MW/m?, while the same lifetime could be achieved for 
much higher wall loadings in a vanadium module. 
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HEATING AND FUELING SYSTEMS 


2314 (CONF-790912—8) High power neutral beam experiments 
on ISX-B. Swain, D.W.; Bates, S.C.; Bush, C.E. (Oak Ridge National 
Lab., TN (USA)). 1979. Contract W-7405-ENG-26. 3p. Dep. NTIS, 
PC A02/MF AOl1. 

From 9. European conference on controlled fusion and 
plasma physics; Oxford, UK (17 Sep 1979). 

The results are presented of neutral beam injection experi- 
ments carried out on an almost circular plasma (elongation = 1.1- 
1.2) with neutral beam power of up to 1 MW using gas puffing for 
density control. Volume averaged beta values (including the calcu- 
lated fast ion component from neutral beam injection) of up to 1.8% 
were obtained. Peak beta values of 8 to 10% have been achieved. 
The relatively peaked pressure profile observed gives an rms of 
B(=V <B2>) = 3% (the parameter of interest for reactor design 
because burn rate is approximately proportional to pressure squared). 
Poloidal beta (8/sub p/) values > 3.0 have been obtained. We have 
not seen evidence of a beta limit caused by ballooning or other 
instabilities. 


2315 (ORNL/TM—6731) Oak Ridge TNS program: low densi- 
ty ignition scenarios using injection heating. Holmes, J.A.; Rome, 
J.A.; Peng, Y.K.M.; Houlberg, W.A.; Lynch, S.J. (Oak Ridge Na- 
tional Lab., TN (USA)). Aug 1979. Contract W-7405-ENG-26. 39p. 
Dep. NTIS, PC A03/MF AOl1. 

Plasma heating and ignition by neutral injection have been 
studied using a Monte Carlo neutral injection computer code coup- 
led to a single fluid, one-dimensional (1-D) transport code and a two- 
dimensional (2-D) flux conserving equilibrium code. It is shown that, 
by taking advantage of central a heating, profile effects, and flux 
surface shifts in elongated plasmas, it is possible to ignite a modeled, 
prototypical reactor plasma using 45 to 30 MW of 100 to 150 keV 
(D* ) neutral beams. To do this, the plasma is started at full bore but 
low density. The density is then increased by peripheral fueling so 
that the central core begins to ignite before the time when the 
neutral beams no longer penetrate to this region. The fusion a 
particles take over the heating requiremeits in the core region. 
Because of the decreasing beam line efficiency with increasing 
energy, it is found that a nearly constant extracted power of about 85 
to 95 MW is needed for ignition in the range studied. There is thus 
little economic difference in this energy range. However, higher 
energy._beams around 150 keV imply fewer injectors and perhaps 
lower impurity production rates during heating to ignition. 


2316 (ORNL/TM—7016) D-D neutron measurements on a 40- 
kV, 60-A neutral beam test facility. Kim, J.; Mihalczo, J.T. (Oak 
Ridge National Lab., TN (USA)). Oct 1979. Contract W-7405-ENG- 
26. 23p. Dep. NTIS, PC A02/MF AO1. 

Neutron production rates from deuterium-deuterium (D-D) 
reactions are measured during deuterium beam operation on a 40- 
kV, 60-A prototype neutral beam line developed for fusion research. 
The neutral detection system consists of a *°U fission chamber, a 
%He proportional counter, and thermoluminescent dosimeters 
(TLDs). Measured neutron yields were lower by a factor of 4 than 
theoretical values for steady-state, drive-in targets. Measured neu- 
tron intensities per unit ampere of beam current at 40 keV ranged 
between 4 x 10° and 7 x 10%sec™'. Variation in neutron intensity is 
investigated as a function of beam energy (25 to 40 keV), beam 
current (30 to 60 A), and beam pulse length (100 to 200 msec). 


2317 Application of fueling by neutral gas in the JAERI experi- 
mental fusion reactor. Yamato, H. (Tokyo Shibaura Electric Co. 
Ltd., Kawasaki, Kanagawa (Japan). Research and Development 
Center). pp 505-511 of Fusion reactor design concepts. Vienna; 
IAEA (1978). 

From IAEA conference and workshop on fusion reactor 
design; Madison, WI, USA (12 Oct 1977). 

Several problems are discussed when fuel is supplied by 
neutral gas surrounding the plasma in the JAERI Experimental 
Fusion Reactor. The required neutral gas density is determined 
solving diffusion equations in a cylindrical plasma model. As one of 
the most important problems, the rate of impurities produced by 
charge-exchange neutrals and charged -particles at the first wall and 
the limiter is estimated. The methods to control impurities and a- 
particles in the plasma are also discussed. 


2318 (IPPJ-DT—55) High speed puff and automatic pressure 
control system in JIPP T-2 facility. Tomita, T.; Ono, Y.; Nishikimi, 
A.; Tanahashi, S.; Ito, T. (Nagoya Univ. (Japan). Inst. of Plasma 
Physics). [nd]. 22p. (In Japanese). Dep. NTIS (US Sales Only), PC 
A03/MF AOI. 

To increase plasma density, the method of gas injection if 
being considered at the JIPP T-2 facility in Nagoya University. A 
system for the automatic control of hydrogen pressure was devised. 
The system uses the piezo-valve, the response time of which is less 
than 2 msec, to achieve quick response. The gas flow through the 
piezo-valve is controlled by adjusting both the applied voltage and 
the time during which the value is open. The operating principle of 
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this system is explained in the first pact. The second part explains the 
electric circuit which comprises electric source, pulse generator, 
puff, automatic pressure controller, and relay circuit. The structure 
of the total system is explained in the third part. Technical problems 
and the results of operation tests are summarized in the fourth part. 
Finally, the instruction manual for this system for users is provided. 
It contains descriptions about wire connections, procedure of manual 
operation, and the method of adjustments. 


TRITIUM PROCESSING, ENVIRONMENT AND SAFETY 
REFER ALSO TO CITATION(S) 1493 


2319 (UCRL—82320) Fire hazard analysis for fusion energy 
experiments. Alvaies, N.J.; Hasegawa, H.K. (California Univ., 
Livermore (USA). Lawrence Livermore Lab.). 1979. Contract W- 
7405-ENG-48. 45p. (CONF-7905115—1). Dep. NTIS, PC A03/MF 
AOl. 

From International symposium on fire risk evaluation in in- 
dustry; Stockholm, Sweden (7 May 1979). 

The 2XIIB mirror fusion facility at Lawrence Livermore 
Laboratory (LLL) was used to evaluate the fire safety of state-of- 
the-art fusion energy experiments. The primary objective of this 
evaluation was to ensure the parallel development of fire safety and 
fusion energy technology. Through fault-tree analysis, we obtained a 
detailed engineering description of the 2XIIB fire protection system. 
This information helped us establish an optimum level of fire protec- 
tion for experimental fusion energy facilities as well as evaluate the 
level of protection provided by various systems. Concurrently, we 
analyzed the fire hazard inherent to the facility using techniques that 
relate the probability of ignition to the flame spread and heat-release 
potential of construction materials, electrical and thermal insulations, 
and dielectric fluids. A comparison of the results of both analyses 
revealed that the existing fire protection system should be modified 
to accommodate the range of fire hazards inherent to the 2XIIB 
facility. 


2320 Impact of plasma performance parameters upon the 
vacuum and tritium system design requirements for near-term tokamak 
reactors. Clemmer, R.G. (Argonne National Lab., IL (USA)). pp 
537-546 of Fusion reactor design concepts. Vienna; IAEA (1978). 

From IAEA conference and workshop on fusion -—reactor 
design; Madison, WI, USA (12 Oct 1977). 

Systematic analyses of tritium processing and torus evacua- 
tion requirements are carried out for two near-term tokamak-type 
fusion reactors. A global tritium systems code (TCODE) has been 
developed for performing parametric sensitivity studies. 


2321 Considerations on the minimum size of a tritium burning, 
preferably self-sustaining tokamak with a breeding blanket. Darvas, J.; 
Kupschus, P.H.; Meixner, Ch.N. (Association Euratom-KFA, Jue- 
lich (Germany, F.R.)). pp 647-654 of Fusion reactor design concepts. 
Vienna; IAEA (1978). 

From IAEA conference and workshop on fusion reactor 
design; Madison, WI, USA (12 Oct 1977). 

A D.-T plasma experiment is described as a test facility for 
tritium technology, including “in situ” breeding and recovery of 
tritium. 


INERTIAL CONFINEMENT TECHNOLOGY 


REFER ALSO TO CITATION(S) 1637, 1638, 1639, 1640, 1641, 
1642, 1643, 2263, 2340, 2343, 2346 


2322 (DOE/TIC—10260) Heavy ion fusion program, Argonne 
National Laboratory. Annual progress report, fiscal year 1978. (Ar- 
gonne National Lab., IL (USA)). 1978. Contract W-31-109-ENG-38. 
36p. Dep. NTIS, PC A03/MF AOI1. 

This report contains the following sections: (1) overview of 


the ANL program, (2) design activities, (3) ion sources, preaccelera- 
tor, and low-beta linac, (4) 1978 HIF Workshop at ANL, and (5) FY 
1978 heavy ion fusion reports. (MOW) 


2323 (LA-UR—79-1804) Hierarchical tree-structured control 
network for the Antares laser facility. McGirt, F. (Los Alamos 
Scientific Lab., NM (USA)). 1979. Contract W-7405-ENG-36. 4p. 
(CONF-791104—4). Dep. NTIS, PC A02/MF AO1. 

From 1. international micro and mini computer conference 
and exposition; Houston, TX, USA (14 Nov 1979). 

The design and implementation of a distributed, computer- 
based control system for the Antares 100-kJ gas laser fusion facility 
is presented. Control system requirements and their operational 
interrelationships that consider both integrated system control and 
individual subsystem control are described. Several configurations of 
minicomputers are established to provide direct control of sets of 
microcomputers and to provide points of operator-laser interaction. 
Over 100 microcomputers are located very close to the laser device 
control points or sources of data and perform the real-time functions 
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of the control system, such as data and control signal multiplexing, 
stepping motor control, and vacuum and gas system control. These 
microcomputers are designed to be supported as an integral part of 
the control network and to be software compatible with the larger 
minicomputers. 


2324 (RL—79-003) Notes of a symposium on heavy ion fusion, 
held at the Cosener’s House, Abingdon on 16 June 1978. Gray, D.E. 
(ed.). (Science Research Council, Chilton (UK). Rutherford Lab.). 
Jan 1979. 32p. Dep. NTIS (US Sales Only), PC A03/MF AOI. 

This Symposium on Heavy Ion Fusion was held to inform the 
relevant University Departments and other interested organisations 
of the developments and prospects in this field, and to encourage 
them to take up problems relevant to their research fields. Three 
papers were presented, on ‘The Heavy Ion Fusion Concept’, ‘Target 
Design for Heavy Ion Fusion’, and ‘Problem Areas in Heavy Ion 
Fusion’, with open discussion after each presentation. The meeting 
ended with a final period of discussion, several University groups 
expressing their interest in pursuing some of the problems outlined. 


2325 (SAND—79-1673) Production and post-acceleration of in- 
tense ion beams in magnetically insulated gaps. Humphries, S. Jr.; 
Freeman, J.R.; Greenly, J.; Kuswa, G.W.; Mendel, C.W.; Poukey, 
J.W.; Woodall, D.W. (Sandia Labs., Albuquerque, NM (USA); 
Cornell Univ., Ithaca, NY (USA). Lab. of Plasma Studies; New 
Mexico Univ., Albuquerque (USA). Dept. of Chemical and Nuclear 
Engineering). Aug 1979. Contract EY-76-C-04-0789. 119p. Dep. 
NTIS, PC A06/MF AO1. 

Experiments are described pertaining to the development of 
very high current pulsed linear ion accelerators utilizing electron 
neutralization. These have application as inertial fusion drivers with 
intermediate mass ion beams of greatest interest. Progress has been 
made in a number of areas. A novel magnetically insulated gap using 
radial magnetic fields has been tested. It provides stable electron 
cloud confinement over microsecond time scales with no detectable 
leakage current. The gap can act as an ion injector when used in 
conjunction with a plasma source. Control of the electron cloud 
dynamics allows the injector to operate in an enhanced current 
density mode (10 to 50 times the Child-Langmuir limit) with high 
efficiency and with plasma source control of the current flow. 
Currents up to 20 kA at 100 kV applied voltage resulted when using 
a light ion flashboard. Carbon beams were produced by extraction 
from a flowing plasma from a gun array. 


2326 (UCRL—82426(Rev.1)) Physics of inertial confinement 
pellets. Mead, W.C. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). 9 Jul 1979. Contract W-7405-ENG-48. 70p. 
(CONF-790393—1). Dep. NTIS, PC A04/MF A0O1. 

From American Physical Society meeting; Chicago, IL, USA 
(19 Mar 1979). 

An overview of inertial confinement fusion pellet physics is 
given. A discussion is presented of current estimated ICF driver 
requirements and a couple of pellet examples. The physics of driver/ 
plasma coupling for two drivers which are being considered, namely 
a laser driver and a heavy ion accelerator driver, is described. 
Progress towards inertial confinement fusion that has been made 
using laser drivers in target experiments to date is discussed. 


2327 (UCRL—82771) Measurements required to construct the 
Shiva laser fusion facility. Rien, H.J. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). 28 Aug 1979. Contract W-7405- 
ENG-48. 32p. (CONF-791110—1). Dep. NTIS, PC A03/MF AO!. 

From Measurement science conference; San Luis Obispo, 
CA, USA (30 Nov 1979). 

The construction of a large laser fusion system involves all 
aspects of metrology. This report covers some of the technical 
problems encountered and how the science of weights and measures 
was used to identify and solve them. The techniques used range from 
very simple and inexpensive handheld equipment to sophisticated 
scientific apparatus costing thousands of dollars. The success of the 
30 trillion watt Shiva laser system would not have been possible 
without reliable and accurate measurements. 


2328 Enhancement of stimulated Brillouin scattering due to 
reflection of light from plasma critical surface. Randall, C.J ; Thom- 
son, J.J.; Estabrook, K.G. (University of California, Lawrence 
Livermore Laboratory, Livermore, California 94550). Phys. Rev. 
Lett.; 43: No. 13, 924-927(24 Sep 1979). 

We consider the effect of light reflected from the plasma 
critical surface on stimulated Brillouin scattering. For an expanding 
plasma, there will be a certain Mach number where the reflected 
light acts as a noise source for stimulated—Brillouin-scattering ex- 
ponentiation. We show calculations and plasma simulations that 
exhibit significantly enhanced levels of scattering. 


2329 Wave-front shearing interferometer for cryogenic laser- 
fusion targets. Tarvin, J.A.; Sigler, R.D.; Busch, GE. (KMS Fusion, 
Inc., Ann Arbor, Michigan 48106). Appi. Opr.; 18: No. 17, 2971- 
2974(1 Sep 1979). 
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The operating principles of a wave-front shearing interfero- 
meter designed by Murty are described. The interferometer has 
simple, independent adjustment for both phase and shear and is 
stable mechanically. It has been used to assess the quality of cryo- 
genic laser-fusion targets immediately prior to their irradiation by a 
high-power laser. It has also been used to study the changes in 
cryogenic targets caused by energy emitted by the high-power laser 
prior to the main pulse. 


2330 Scaling laws for structural material requirements in iner- 
tial confinement reactors. Bohachevsky, 1.0.; Frank, T.G. (Los 
Alamos Scientific Lab., NM (USA)). pp 629-635 of Fusion reactor 
design concepts. Vienna; IAEA (1978). 

From IAEA conference and workshop on fusion reactor 
design; Madison, WI, USA (12 Oct 1977). 

Analytic expressions are presented that describe the depen- 
dencies of structural loads and stresses on fusion pellet microexplo- 
sion and reactor vessel parameters. These analytic expressions are 
useful scaling laws for parameterizing the results of detailed stress 
analyses of conceptual reactor designs. 


2331 SOLASE laser fusion reactor design and its technological 
implications. Conn, R.W.; Abdel-Khalik, S.I.; Moses, G.A.; Cooper, 
G.W.; Howard, J.E.; Larsen, E.M.; Sviatoslavsky, I.N.; Wolfer, 
W.G. (Wisconsin Univ., Madison (USA). Dept. of Nuclear Engi- 
neering). pp 269-298 of Fusion reactor design concepts. Vienna; 
IAEA (1978). 

From IAEA conference and workshop on fusion reactor 
design; Madison, WI, USA (12 Oct 1977). 

A conceptual laser fusion reactor has been designed to eluci- 
date the technological problems posed by inertial confinement fusion 
reactors. A general description of the reactor concept is presented 
and the major technological implications of the study are summa- 
rized. Results from experiments over the next five to seven years 
taken together with the findings of studies such as SOLASE will 
provide the basis for determining if an ambitious engineering-orient- 
ed program aimed at reactor development is warranted. 


2332 Design studies of a laser fusion power plant. Maniscalco, 
J.A.; Meier, W.R.; Monsler, M.J. (California Univ., Livermore 
(USA). Lawrence Livermore Lab.). pp 299-315 of Fusion reactor 
design concepts. Vienna; IAEA (1978). 

From IAEA conference and workshop on fusion reactor 
design; Madison, WI, USA (12 Oct 1977). 

The conceptual design of a laser fusion power plant has been 
undertaken to exploit recent developments in target design. Ad- 
vanced high-gain targets which have been developed make it possi- 
ble to significantly relax the laser and optical system requirements. 
The power plant design features a reactor concept which utilizes a 
thick falling region of liquid lithium to protect the first-wall from the 
neutrons, X-rays, and charged particles that are produced in the 
thermonuclear microexplosion. The lithium water-fall has also been 
designed to be thick enough to significantly reduce the effects of 14 
MeV neutrons and cyclical stresses on the blanket structure; thereby 
allowing us to consider smaller blanket structures which could last 
the lifetime of the plant. Fusion targets producing 700 MJ of 
thermonuclear energy are ignited by a 2% efficient, 1 MJ laser 
system at the rate of 1.4 Hz. Schemes for protecting the final 
focusing optics are described which are both compatible with this 
reactor system, and show promise of surviving a full year in order to 
minimize costly downtime 


2333 Parametric analysis of conceptual E-beam fusior reactors. 
Mitchiner, J.L.; Varnado, S.G. (Sandia Labs., Albuquerque, NM 
(USA)). pp 389-399 of Fusion reactor design concepts. Vienna; 
IAEA (1978). 

From IAEA conference and workshop on fusion reactor 
design; Madison, WI, USA (12 Oct 1977). 

A relativistic electron beam (REB) hybrid reactor concept is 
modeled. A system utilizing low gain pellets (<20) and a low gain 
blanket is shown to be economically feasible because of the high 
efficiency associated with the REB driver. This concept is particu- 
larly interesting because the components are expected to be available 
in the intermediate term. 


2334 Tandem Mirror Reactor. Moir, R.W.; Barr, W.L.; Carl- 
son, G.A. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.) (and others). pp 239-251 of Fusion reactor design con- 
cepts. Vienna; IAEA (1978). 

From IAEA conference and workshop on fusion reactor 
design; Madison, WI, USA (12 Oct 1977). 

A parametric analysis and a preliminary conceptual design for 
a 1000 MWe Tandem Mirror Reactor (TMR) are described. The 
concept is sufficiently attractive to encourage further work, both for 
. pure fusion TMR and a low technology TMR Fusion-Fission 

ybrid. 


2335 Concepts for final optics for laser fusion power plants. 
Monsler, M.J.; Maniscalco, J.A. (California Univ., Livermore 
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(USA). Lawrence Livermore Lab.). pp 623-628 of Fusion reactor 
design concepts. Vienna; IAEA (1978). 

From IAEA conference and workshop on fusion reactor 
design; Madison, WI, USA (12 Oct 1977). 

A simple optical system is recommended for the interface 
between the reactor chamber, the target factory and the laser of a 
laser-fusion power plant. The nuclear environment is defined and the 
potential damage mechanisms and options for protecting optical 
elements against damage are identified. 


COMPONENT DEVELOPMENT AND MATERIALS TESTING 
REFER ALSO TO CITATION(S) 1352, 1497 


2336 (ANL—79-22, pp 132-140) Magnetic fusion energy re- 
search. Jun 1979. 

In Chemical gonna > J Division research highlights, 1978. 

Some recent accomplishments in the following areas are 
summarized: (1) development of technology for handling and proc- 
essing liquid lithium under conditions anticipated in blanket applica- 
tions, (2) hydrogen permeation characteristics of candidate structural 
metals and alloys, and (3) neutron dosimetry and damage analysis. 
(MOW) 


2337 (COO—4184-7) Developing maintainability for fusion 
power systems. Progress report, April 1, 1979-June 30, 1979. Zahn, 
H.S. (McDonnell Douglas Astronautics Co., St. Louis, MO (USA)). 
Jun 1979. Contract EG-77-C-02-4184. 58p. Dep. NTIS, PC A04/MF 
AOl. 

The Tandem Mirror Reactor (TMR) reference system select- 
ed is that defined by the Lawrence Livermore Laboratory in 1977. 
Some elaboration of this design is necessary to enable the definition 
of maintenance scenarios and downtime estimates. This work is 
continuing as the scenarios for additional maintenance actions are 
defined. The tokamak system selected for comparison with the TMR 
is the tokamak Improved Maintenance System defined in earlier 
maintainability studies under this contract. These reactor concepts 
both produce 1000 MWe. The reactor concepts have been examined 
and potentially critical maintenance actions have been selected for 
further analysis. 


2338,.., . (HEDL-SA—1734) Fusion materials irradiation test fa- 
cility at Hanford. Pottmeyer, E.W. Jr. (Westinghouse Hanford Co., 
Richland, WA (USA); Hanford Engineering Development Lab., 
Richland, WA (USA)). 15 Apr 1979. Contract EY-76-C-14-2170. 4p. 
(CONF-790125—81). Dep. NTIS, PC A02/MF AOl1. 

From 1. topical meeting on fusion reactor materials; Miami 
Beach, FL, USA (29 Jan 1979). 

The Fusion Materials Irradiation Test Facility (FMIT) is a 
high-energy, high-flux neutron source for fusion materials develop- 
ment. The FMIT linear accelerator will produce a 35 MeV beam of 
deuterons that generates high-energy neutrons by a nuclear stripping 
reaction with flowing liquid lithium targets. The targets will be 
located in two identical irradiation test cells, either of which will 
provide an irradiation volume of 10 cm’ at a neutron flux of 10'* n/ 
cm?-s and 500 cm® at a flux of 10'* n/cm?-s. FMIT has been 
authorized by the US Congress and will be constructed and operated 
by the Hanford Engineering Development Laboratory (HEDL) at 
Richland, Washington, in collaboration with the Los Alamos Scien- 
tific Laboratory (LASL) which is providing the accelerator design. 
The project is currently entering the detailed design phase, targeting 
for start of construction in early 1980 and operaion in 1983-84. 
Research and development programs are underway at both HEDL 
and LASL to resolve uncertainties in the lithium target and accelera- 
tor designs. 


2339 (LA-UR—79-2449) Characterization for fusion first-wall 
damage studies of using tailored D-T neutron fields. Dierckx, R.; 
Emigh, C.R. (Los Alamos Scientific Lab., NM (USA)). 1979. Con- 
tract W-7405-ENG-36. 10p. Dep. NTIS, PC A02/MF AOI1. 

The approximation required to apply the Bullough-Haynes 
results to the present calculations is somewhat crude and may imply 
that the details of the results contain considerable error. However, 
when the results for each neutron source are viewed in a relative 
context, several valid and important observations can be made. The 
almost identical swelling results obtained for the intense neutron 
source (INS) with a standard blanket and the fusion first wall are 
most striking. A further comparison with a fusion reactor shows that 
even the spatial and energy distributions of the neutron flux are 
similar. In both the INS with blanket and at the first wall of a fusion 
reactor, there is a radial source flux component of 14-MeV neutrons 
and a more or less isotropic flux component of low energy (< 14- 
MeV) neutrons. One must therefore conclude that from the point-of- 
view of neutron radiation damage, the INS with a blanket, unlike all 
other types of neutron sources, is not a simulation environment. It is, 
in fact, a small scale fusion device, and data obtained from INS 
irradiation —— would represent fusion reactor results. Such 
data could then be used to develop correlative procedures for 





JANUARY 15, 1980 


applying data obtained from other simulation sources to fusion 
reactor conditions. 


2340 (LA-UR—79-2535) Design and operational characteristics 
of the cryopump high-vacuum system for the 25000-liter target cham- 
ber of the Helios laser facility. Wilson, N.G.; Watts, K.N. (Los 
Alamos Scientific Lab., NM (USA); Rockwell ‘International Corp., 
Canoga Park, CA (USA). Rocketdyne Div.). 1979. Contract W- 
7405-ENG-36. 17p. (CONF-791013—6). Dep. NTIS, PC A02/MF 
AOl. 

From 26. national vacuum symposium; New York, NY, USA 
(2 Oct 1979). 

A vacuum system utilizing two 25000 liter/second (H2O) 
helium refrigerator cryopumps and a 1500 liter/second turbomolecu- 
lar pump has been provided for a 25000-liter volume stainless steel 
chamber as a part of the Helios laser facility. Design goals for the 
performance of the vacuum system are to produce a chamber 
pressure of less than 1 x 10~® torr after two hours aoe a from 
atmospheric pressure. Details of the vacuum system configuration, 
typical operating conditions, and observations on the characteristics 
of the cryopumps as utilized in this large chamber will be described. 


2341 (NITEFA-LM—0403) Algorithm for study of a stress- 
strained state of a fusion reactor outer chamber. Eliseev, V.V.; Zhilin, 
P.A.; Pal’mov, V.A.; Spirchenko, Yu.V.; Chvartatskii, R.V. 
(Nauchno-Issledovatel’skij Inst. Ehlektrofizicheskoj Apparatury, 
Leningrad (USSR)). 1978. 9p. (In Russian). Dep. NTIS (US Sales 
Only), PC A02/MF AO1. 

The stress-strained state of an outer chamber i.e. one of the 
main elements of fusion reactors is studied. The problem is solved by 
the asymptotic methods of the elasticity theory using the regulariza- 
tion methods of divergent integrals. Based on the solution of this 
problem a formula is derived describing radial motion in a smooth 
torus under pressure, and a simple algorithm is constructed for 
studying the stress-strained state of a double torus-like shell fastened 
with stiffness ribs. Numerical results for the chamber with the T-20 
device geometrical parameters are given. The analysis of the numeri- 
cal results permits to make the following conclusions: 1. Meridional 
stresses reach their highest value in the maximum approach points to 
the torus rotation axis. Circuit stresses in these points have the 
minimum values. From the point of view of the strength theory it is 
favourable, because equivalent stresses appear to be distributed-rela- 
tively uniformly. 2. In the points of fastening of stiffness ribs suffi- 
cient increase of local stresses is observed. These stresses are higher 
on the inner torus than on the outer one, whereas the main stresses 
on the inner torus less than on the outer one. That also leads to the 
leveling of the general stressed state. 3. In the whole, stiffness rings 
increase the constructiion supporting power and, in particular, in- 
crease its stability. 


2342 (SAND—79-1743C) Low energy ion erosion studies of 
machine faceted stainless steel. Panitz, J.K.G.; Sharp, D.J. (Sandia 
Labs., Albuquerque, NM (USA)). 1°79. Contract EY-76-C-04-0789. 
19p. (CONF-791013—5). Dep. NTIS, PC A02/MF AOI. 

From 26. national vacuum symposium; New York, NY, USA 
(2 Oct 1979). 

Type 304 annealed stainless steel substrates with a variety of 
machine faceted surface finishes have been eroded by low energy 
(250 to 1000 eV) hydrogen, and argon ion beams. The dimensions of 
the machine faceted features studied range from that of the annealed 
crystalline grain size (approximately 0.0125 cm) to 0.25 cm macro- 
structures. Relative erosion rates have been measured and analyzed 
as a separable function of angular dependent sputtered particle 
emission and particle recapture. It was found that the formation of a 
faceted topography on the surface of components exposed to low 
energy, light-ion erosion can significantly reduce the effective ion 
erosion yield. 


2343 Response of first walls in inertial confinement reactors to 
thermonuclear radiation. Hunter, T.O. (Sandia Labs., Albuquerque, 
NM (USA)); Abdel-Khalik, S.I.; Kulcinski, G.L. (Wisconsin Univ., 
Madison (USA)). pp 561-571 of Fusion reactor design concepts. 
Vienna; IAEA (1978). 

From IAEA conference and workshop on fusion reactor 
design; Madison, WI, USA (12 Oct 1977). 

A self consistent analysis of the temperature and displacement 
histories of inertial confinement fusion reactors first walls was per- 
formed. The output spectra from two specific pellets were consid- 
ered: a bare DT pellet and a structured pellet with a mercury shell 
surrounding the DT fuel. Results for molybdenum and carbon are 
presented. Temperature excursions of 2000°K and displacement 
rates as high as 30dpa/sec are observed at the front surface of the 
Mo first wall over a period of 10-20 microseconds following each 
microexplosion. 


2344 Progress in materials research for fusion reactors. Kul- 
cinski, G.L. (Wisconsin Univ., Madison (USA)). pp 573-599 of 
Fusion reactor design concepts. Vienna; IAEA (1978). 
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From IAEA conference and workshop on fusion reactor 
design; Madison, WI, USA (12 Oct 1977). 

The advance since 1974 in material technology for fusion 
reactors is discussed in the areas of structural metals, non-metals and 
radiation environment. Specific examples cre given illustrating the 
degree of progress and the new ideas which have been proposed for 
their solution. Observations are also made on the use of scarce 
materials in high-powered reactor designs. 


2345 Aspects of TFTR relevant to future fusion reactors. Wake- 
field, K.E. (Princeton Univ., NJ (USA). Plasma Physics Lab.). pp 
513-526 of Fusion reactor design concepts. Vienna; International 
Atomic Energy Agency (1978). 

From IAEA conference and workshop on fusion reactor 
design; Madison, WI, USA (12 Oct 1977). 

The TFTR is not only a plasma physics device designed to 
demonstrate theoretical concepts of performance predictions essen- 
tial to the realization of fusion power, but it is a forerunner of 
operational fusion reactors that may be used in the early years of the 
next century. A number of engineering developr 2nts are found 
necessary, the solution of which may have a decisive impact on the 
direction and duration of the effort towards future fusion power 
plants. Two main subjects are discussed: a) the remote handling and 
maintenance and b) problems in vacuum vessel design. 


GENERAL AND MISCELLANEOUS 


(PPPL—1583) Interstellar propulsion using a pellet 
stream for momentum er. Singer, C.E. (Princeton Univ., NJ 
(USA). Plasma Physics Lab.). Oct 1979. Contract EY-76-C-02-3073. 
20p. Dep. NTIS, PC A02/MF AOl1. 

A pellet-stream concept for interstellar propulsion is de- 
scribed. Small pellets are accelerated in the solar system and accu- 
rately guided to an interstellar probe where they are intercepted and 
transfer momentum. This propulsion system appears to offer orders- 
of-magnitude improvements in terms of engineering simplicity and 
power requirements over any other known fe asible system for trans- 
port over interstellar distance in a time comparable to a human 
lifespan. 


2347 (SAND—79-0489) Terrain effects on line of sight (ground- 
to-air) in the Fulda Gap area. Lin, Y.T. (Sandia Labs., Albuquerque, 
NM (USA)). Jul 1979. Contract EY-76-C-04-0789. 41p. Dep. NTIS, 
PC A03/MF AOI. 

Probability on line-of-sight detection from the ground to 
aircraft at various heights was estimated using Defense Mapping 
Agency's digitized terrain data of the Fulda Gap area of West 
Germany. Effects of forests on the line of sight are included. 
Analysis of line-of-sight visibility on the road is discussed, and an 
example using probability of line of sight is presented. 22 figures. 


2348 (SAND—79-1075) Theory of small helical magnetic flux 
compression amplifiers. Stuetzer, O.M. (Sandia Labs., Albuquerque, 
NM (USA)). Sep 1979. Contract EY-76-C-04-0789. 29p. Dep. NTIS, 
PC A03/MF AOl1. 

A linear theory is presented of closely wound, helical, mag- 
netic flux compression transducers; the theory is based on an equiva- 
lent circuit model. Load inductance, load resistance, and eight basic 
ma‘crials and design parameters are taken into account; capacitances 
are neglected. It was necessary to introduce two parameters which 
are not well understood, but it can be proven that varying them 
causes Only minor changes in the results. The primary conclusion 
reached is that device performance is limited by both flux loss and 
flux remaining in the generator after compression. 


MANAGEMENT 
REFER ALSO TO CITATION(S) 307, 1248 


2349 (DOE/AD—0010) Selected DOE headquarters publica- 
tions. (Department of Energy, Washington, DC (USA)). Jul 1979. 
133p. Dep. NTIS, PC A07/MF AO1. 

Selected DOE Headquarters Publications provides cumula-" 
tive listings, from October 1, 1977 onward, of two groups of publica- 
tions issued by headquarters organizations of the Department of 
Energy, and an index to their title keywords. The two groups consist 
of publications assigned a DOE/XXX-type report number code and 
headquarters contractor publications, prepared by contractors (and 
published by DOE) to describe research and development work they 
have performed for the Department. Publications such as pamphlets, 
fact sheets, bulletins, newsletters, and telephone directories, are 
omitted, as are publications issued under the DOE-tr, CONF, DOE/ 
JPL, and DOE/NASA codes. (RWR) 
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2350 (DOE/EIA—0149/2) EIA Publications Directory Supple- 
ment. (Department of Energy, Washington, DC (USA). Energy 
Information Administration). Jul 1979. 72p. Dep. NTIS, PC A04/ 
MF AOI. 

This publication is a Supplement to the January 1979 EIA 
Publications Directory. Arranged according to originating office, 
the 65 publications issued between January 1, 1979, and June 30, 
1979, are described and indexed in this report. Publications described 
in January 1979 EIA Publications Directory are listed in a separate 
section of this Supplement. 


2351 (DOE/PE—0014) Annual report to Congress, October 1, 
1977-September 30, 1978. (Department of Energy, Washington, DC 
(USA). Office of Policy and Evaluation). 1978. 191p. Dep. NTIS, 
PC A09/MF AOl. 

The first annual report of the Department of Energy (DOE) 
(October 1, 1977-September 30, 1978) covers all elements of the 
DOE except the independent Federal Energy Regulatory Commis- 
sion. The goals and progress of the Department are summarized 
briefly. Chapters of the report deal with energy legislation and the 
organization of DOE, support operations, energy research, energy 
technology, resource applications, conservation and solar applica- 
tions, environmental impacts and control technologies, economic 
regulation, intergovernmental and institutional relations, internation- 
al affairs, defense programs, and energy information. Appendixes are 
presented on the following topics: foreign direct investments in US 
energy sources and supplies, exports of energy resources by foreign 
companies, major recipients of DOE funding, actions taken regard- 
ing disclosure of energy assets by DOE employees, financial assist- 
ance programs for alternative fuel demonstration facilities, and 1978 
budget summary. 23 figures, 39 tables. (RWR) 


2352 (K/OP—268) Utilization of probabilistic network analyses 
in planning long-range engineering projects. Swindle, D.W. Jr.; Gift, 
E.H.; Bustamante, F.M. (Oak Ridge Gaseous Diffusion Plant, TN 
(USA)). 6 Sep 1979. Contract W-7405-ENG-26. 10p. (CONF- 
791207—1). Dep. NTIS, PC A02/MF AO1. 

From Winter simulation conference; San Diego, CA, USA (3 
Dec 1979). 

The application of the GERT (Graphical Evaluation and 
Review Technique) probabilistic network analysis technique and the 
results obtained from a program analysis using GERT is discussed. 
A historical summary of decision analysis techniques leading to the 
development and application of GERT is included. Discussion is 


provided on the GERT methodology, study rationale, and results of 
an analysis examining the Receiving and Storage Task at the Oak 
Ridge National Laboratory. Long-range program planning advan- 
tages using GERT are identified and discussed as relates to the 
methodology’s decision analysis capability. 


2353 (ORAU--156) Oak Ridge Associated Universities institu- 
tional plan: FY 1980 to FY 1985. (Oak Ridge Associated Universities, 
Inc., TN (USA)). Jun 1979. Contract EY-76-C-05-0033. 54p. Dep. 
NTIS, PC A04/MF AOI1. 

Overviews of the Oak Ridge Associated Universities are 
given, including historical development, institutional relations, and 
future trends. Program activities are described in the areas of envi- 
ronment, intergovernmental and institutional relations, energy re- 
search, energy technology, policy and evaluation, and conservation 
and solar applications. New initiatives are discussed in the areas of 
environment, intergovernmental and institutional relations, energy 
research, international affairs, energy information administration, 
and solar and conservation. Site and facilities development are 
considered. An organizational chart and statistical data are present- 
ed. | figure, 6 tables. (RWR) 


MATHEMATICS AND COMPUTERS 
REFER ALSO TO CITATION(S) 1824, 1825, 1838, 1839, 1957, 2193 


2354 (BNL—26635) Case study: design and performance evalu- 
ation of a permanent file archiving system. Linton, L.H_ (Brookhaven 
National Lab., Upton, NY (USA)). 1979. Contract EY-76-C-02-0016. 
14p. (CONF-791202—1). Dep. NTIS, PC A02/MF AOI1. 

From CMG X international conference on controlled re- 
source management through computer performance evaluation; 
Dallas, TX, USA (4 Dec 1979) 

A common problem confonting many computer installations 
is the allocation of the limited on-line disk space to the insatiable user 
demand for this space. When disks become so saturated that the 
system can no longer function efficiently, some files must be re- 
moved. This paper deals with the problem of attempting to optimal- 
ly select among all the files those which should remain on-line and 
those which should be archived (information written to tape but 
directory entry with tape number left on-line). A user access of an 
archived file automatically spins off a system job to retrieve the file 
from its tape. An algorithm for selecting files for archiving was 
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designed on the basis of some system performance goals and hypoth- 
eses about permanent file usage. An archiving performance analysis 
program was run periodically to monitor the impact on system 
performance, the impact on system resources and the accuracy of 
file selection. Two areas in which archiving might degrade system 
performance are the following: long waits by interactive users for 
archived files to become available, and a steep rise in the number of 
weekly tape mounts due to archived files. An adverse effect of 
archiving on system resources would be felt if the number of 
directory entries for archived files or the number of tapes needed to 
hold archived files increased greatly. Improvements in file selection 
were studied by characterizing files that either were frequently 
archived or were never archived and rarely used. 9 figures. 


2355 (BNL—26707) Reduction of a discrete event simulation to 
a Markov chain. Noetzel, A.S.; Weyuker, E.J. (Brookhaver National 
Lab., Upton, NY (USA); New York Univ., NY (USA). Courant Inst. 
of Mathematical Sciences; Sperry Univac, St. Paul, MN (USA)). 
1979. Contract EY-76-C-02-0016. 7p. (CONF-791207—2). Dep. 
NTIS, PC A02/MF AOl1. 

From Winter simulation conference; San Diego, CA, USA (3 
Dec 1979). 

An event-driven, time-based stochastic simulation model may 
be modified in a straightforward manner to satisfy the axioms of a 
discrete-state, continuous-time Markov chain. The method requires 
casting the probability distribution of each random variable repre- 
senting a time interval of the process into the form of a series of 
exponentially distributed stages. An algorithm for this transforma- 
tion was developed. The technique is demonstrated by means of a 
simple example of a computer system simulation. The Markov chain 
representation of the simulation can be solved numerically; this 
solution provides an independent verification of the logic of the 
simulation. 9 figures. 


2356 (BNL—26773) Gauss elimination with supersparse matri- 
ces. Pissanetzky, S. (Brookhaven National Lab., Upton, NY (USA)). 
Aug 1979. Contract EY-76-C-02-0016. 16p. Dep. NTIS, PC A02/ 
MF AOl. 

An algorithm is presented which performs Gauss elimination 
on a very large sparse matrix. A sparse matrix is a matrix having 
most of its elements equal to zero. Only the non-zeroes are stored 
and manipulated. When the size of the sparse matrix exceeds the 
available main storage of the computer, it becomes necessary to 
partition the matrix into submatrices, which are then stored in 
auxiliary storage and brought to main storage only when required. 
Each submatrix is a sparse matrix. In addition, there are practical 
cases in which it is possible to define the partition in such a way that 
most of the submatrices will be zero matrices. When this is achieved, 
the submatrices are considered to be the elements of the main matrix, 
and the main matrix is said to be supersparse: a sparse matrix having 
as its elements sparse submatrices. The algorithm presented here is 
essentially an efficient and automatic storage management proce- 
dure, plus a set of subroutines, which can perform multiplication, 
transposition, addition, factorization, etc., with sparse matrices, 
taking full advantage of their property of being sparse. 1 table. 


2357 (CONF-791016—1) Risk analysis and reliability. Uppu- 
luri, V.R.R. (Union Carbide Corp., Oak Ridge, TN (USA). Nuclear 
Div.). 1979. Contract W-7405-ENG-26. 12p. Dep. NTIS, PC A02/ 
MF AOl. 

From 1979 DOE statistical symposium; Gatlinburg, TM, USA 
(24 Oct 1979). 

Mathematical foundations of risk analysis are addressed. The 
importance of having the same probability space in order to compare 
different experiments is pointed out. Then the following topics are 
discussed: consequences as random variables with infinite expecta- 
tions; the phenomenon of rare events; series-parallel systems and 
different kinds of randomness that could be imposed on such sys- 
tems; and the problem of consensus of estimates of expert opinion. 


(RWR) 


2358 (CONF-791034—2) Overview of FORTRAN standardiza- 
tion activities. Marshall, N.H. (EG and G Idaho, Inc., Idaho Falls 
(USA)). 1979. Contract EY-76-C-07-1570. 6p. Dep. NTIS, PC A02/ 
MF AOI. 

From American computing machinery conference; Detroit, 
MI, USA (29 Oct 1979). 

The committee of the American National Standards Institute 
(ANSI) responsible for FORTRAN standardization is the X3J3 
technical committee. On April 3, 1978 a new Fortran standard was 
officially adopted. The X3J3 is already working on the next stand- 
ard. They are considering a core plus modules approach to Fortran, 
where stand-alone modules may be interfaced with the core Fortran 
to provide certain facilities. The features under consideration for 
future Fortran include free-form source statements, data and control 
structures, and array processing. 


2359 (COO—2383-0057) Initial value problems: practical theo- 
retical developments. Gear, C.W. (Illinois Univ., Urbana (USA). 
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Dept. of Computer Science). Mar 1979. Contract EY-76-S-02-2383. 
33p. (UIUCDCS-R—79-962; UILU-ENG—79-1708). Dep. NTIS, 
PC A03/MF AOl1. 

Several recent developments in the theory of multistep initial- 
value solvers that are useful for the implementation of practical 
codes are surveyed. These developments are concerned with stabil- 
ity of variable step/order methods, starting at a high order (and, 
hence, with a large step), and the integration of problems with 
rapidly oscillating solutions. 3 figures. 


2360 (HEDL-TME—79-40) FERRET data analysis code. 
Schmittroth, F. (Hanford Engineering Development Lab., Richland, 
WA (USA)). Sep 1979. Contract EY-76-C-14-2170. 5lp. Dep. NTIS, 
PC A04/MF AOl1. 

A documentation of the FERRET data analysis code is given. 
The code provides a way to combine related measurements and 
calculations in a consistent evaluation. Basically a very general least- 
squares code, it is oriented towards problems frequently encountered 
in nuclear data and reactor physics. A strong emphasis is on the 
proper treatment of uncertainties and correlations and in providing 
quantitative uncertainty estimates. Documentation includes a review 
of the method, structure of the code, input formats, and examples. 


2361 (NUREG/CR—0963) DYNEST1: a revised dynamic esti- 
mator calculation program. Freeman, D.W.; Candy, J.V. (California 
Univ., Livermore (USA). Lawrence Livermore Lab.). Jul 1979. 
Contract W-7405-ENG-48. 44p. (UCRL—52721). Dep. NTIS, PC 
E02/MF E02. 

This report is a user’s guide for the DYNEST1 computer 
code (DYNamic ESTimator, revision 1). DYNEST1 is a program 
developed at Lawrence Livermore Laboratory to calculate state 
estimates of a (nonlinear or linear) dynamic system from noisy 
measurement data. The estimates, their corresponding errors, and 
diagnostic data are presented primarily in graphical form, but nu- 
meric output data are also generated. DYNEST1 implements three 
sophisticated on-line state estimation algorithms: the extended 
Kalman filter, the iterated extended Kalman filter, and the linearized 
Kalman filter. Program modularity facilitates interfacing of user- 
supplied subroutines. The versatile integration package enables the 
user to calculate state estimates and assocated errors at or between 
measurement times. A feature is provided to calculate the Cramer- 
Rao bound for linear and linearized systems. New features of this 
revision include the addition of several new diagnostic tools: a 
model-check capability, tracking-error plotting, and closed-loop pole 
calculations. Other changes include extensive revision of input pro- 
tocol and the optional generation of steady-state output and detector 
input files. The simple nonlinear example of DYNEST1 is presented 
along with the necessary subroutines. The required input, method of 
program execution, and the resulting graphical output are presented. 
16 figures, 2 tables. 


2362 (SAND—78-1290) Selected algorithms for the iinearly 
constrained least squares problem: a user's guide. Haskell, K.H_; 
Hanson, R.J. (Sandia Labs., Albuquerque, NM (USA)). Aug 1979. 
Contract EY-76-C-04-0789. 53p. Dep. NTIS, PC A04/MF AOIl. 

Reliable numerical methods for solving constrained least- 
squares problems are described. Linear least-squares problems with 
linear constraints are considered. The constraints may be equalities 
or inequalities. The form of the inequalities determines two problem 
classes that are discussed in the report: Problem LSEI has general 
inequality constraints, and Problem NNLSE has nonnegativity con- 
straints. The first two sections of the report give selected mathemat- 
ical and algorithmic details for transforming Problem LSEI to a 
form of Problem NNLSE. A further section deals with algorithmic 
details for solving Problem NNLSE. The last two sections give 
usage examples and instructions for two FORTRAN subprograms, 
LSEI ( ) and WNNLS ( ), that solve Problems LSEI and NNLSE, 
respectively. 2 figures. 


2363 {SAND—78-2322) Revised simplex code for LP problems 
using orthogonal decomposition: a user's guide. Hanson, R.J.; Wis- 
niewski, J.A. (Sandia Labs., Albuquerque, NM (USA)). Aug 1979. 
Contract EY-76-C-04-0789. 48p. Dep. NTIS, PC A03/MF AOI. 

The mathematical and algorithonic details that are necessary 
for reliable, general-purpose linear programming software are docu- 
mented. FORTRAN subprograms LPMGB( ) and LPMG( ) are 
described. These subprograms accept a linear minimization problem 
subject to linear equality constraints with lower and upper bounds 
on selected variables. The subprogram LPMGB( ) performs prelimi- 
nary transformations on the given problem. These include the elimi- 
nation of free variables and normalization of the bounds to be just 
nonnegativity and upper bounds on selected variables. There re- 
mains a core linear programming problem that is solved with subpro- 
_— LPMG( ). Further topics discussed in this report are scaling, 
inding a good initial basis, finding an initial feasible solution, and 


ejecting the one artificial vector used in this first phase. The tech- 
nique (previously published) of solving the systems of linear algebra- 
ic equations is based on updating an orthogonal decomposition of the 
matrix of basis vectors. Careful attention is given in the subprogram 
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to redecomposition and to the prevention of cycling in the revised 
simplex algorithm. Several sample applications (all well-known) of 
linear programming to applied mathematics problems are also dis- 
cussed. 


2364 (SAND—79-0648) Integration of equally spaced sampled 
data using a generalized reconstruction formula. Smallwood, D.O. 
(Sandia Labs., Albuquerque, NM (USA)). Sep 1979. Contract EY- 
76-C-04-0789. 27p. Dep. NTIS, PC A03/MF AOI. 

A family of integration formulas for equally spaced sampled 
data are derived which can have errors of -70 dB or less over a 
bandwidth of 95% or more of the Nyquist bandwidth. The formulas 
are based on the integration of a reconstructed wave-form by use of 
a generalized Whittaker’s cardinal function. 21 figures, 2 tables. 


2365 (SAND—79-1319) Nonrecursive Wiener filter design. 
Stearns, S.D. (Sandia Labs., Albuquerque, NM (USA)). Oct 1979. 
Contract EY-76-C-04-0789. 46p. Dep. NTIS, PC A03/MF AOl1. 

This is a tutorial report on the design of nonrecursive filters 
using the least-mean-squared (LMS) error criterion. A version of 
Levinson’s algorithm for solving the LMS equations is described. 
The emphasis is on applying LMS-design theory to cases such as 
system identification, noise cancellation, prediction, inverse filtering, 
and deconvolution. Examples are included. 8 figures. 


2366 (UCID—18285) Numerical solution of nonlinear prob- 
lems. Walker, H.F. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). Sep 1979. Contract W-7405-ENG-48. 228p. Dep. 
NTIS, PC Al1/MF AO1. 

This report is a reproduction of the visuals that were used in 
the videotaped LLL Continuing Education Course CE1715. Nu- 
merical Solution of Nonlinear Problems. The course surveyed as- 
pects of the derivation, implementation and application of algorithms 
for the iterative solution of multivariable nonlinear equations and 
unconstrained optimization problems. Topics included nonlinear, 
problems in one variable Newton's method for systems of nonlinear 
equations, globally convergent modifications of Newton's method, 
and secant-update methods. (RWR) 


2367 (UCRL—82825) Limiting the lifetime of packets in com- 
puter networks. Sloan, L.J. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 16 Aug 1979. Contract W-7405-ENG- 
48. 7p. (CONF-791023—1). Dep. NTIS, PC A02/MF AO1. 

From 4. local computer networks conference; Minneapolis, 
MN, USA (22 Oct 1979). 

The assurance mechanisms of protocols used in packet- 
switching computer networks rely on implicit or explicit assump- 
tions about the maximum lifetime of packets being transported from 
source to destination. However, some parts of networks may have 
held packets for arbitrary periods but not reported how long they 
were held. This possibility may introduce reliability problems. These 
issues are discussed and a method is presented that ensures that a 
packet is delivered only if its age does not exceed a guaranteeable 
maximum packet lifetime. The method requires knowledge of the 
time a packet spends on a logical link; a mechanism to measure this 
time can be, and should be, added to existing link-level protocols. 
Such a mechanism is presented, and its addition to a standard link- 
level protocol is shown. 3 figures. 


2368 (UCRL—83061) Planning the evolution of a laboratory 
computer network. Slezak. T. (California Univ., Livermore (USA). 
Lawrence Livermore Lab.). 23 Aug 1979. Contact W-7405-ENG-48. 
19p. (CONF-791206--1). Dep. NTIS, PC A0Q2/MF A011. 

From MODCOM Users Society conference; Miami, FL, 
USA (3 Dec 1979). 

One consequence of the rapid decline of computer prices is 
the growth of loosely connected, relatively unplanned computer 
networks. In reseach installations, independently funded groups 
often acquire their own minicomputers and interconnect them as the 
need arises. If there are several groups working on problems in 
proximity, similar networks, usually result. This paper analyzes such 
an unstructured network and offers a long-range growth plan that 
can be used at various levels of management. The situation is 
illustrated by the example of the LLL Biomedical Sciences 
Division's computer network. 5 figures. (RWR) 


2369 (UCRL—83306) Discussion of macro capabilities in FOR- 
TRAN. Martin, J.T. (California Univ., Livermore (USA). Lawrence 
Livermore Lab.). Sep 1979. Contract W-7405-ENG-48. 17p. 
(CONF-791111—1). Dep. NTIS, PC A02/MF AO1. 

From Fortran experts meeting ISO/TC97/SCS5; Turin, Italy 
(12 Nov 1979). 

The advantages of adding a macro capability to FORTRAN 
are propounded. The necessary syntactic features are discussed and 
the utility of such a capability is illustrated through the use of 
examples. A particular syntactic mechanism is employed for illustra- 
tive purposes. It permits a programer to define syntax appropriate to 
un application. 
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INFORMATION HANDLING 
REFER ALSO TO CITATION(S) 1148, 1824, 1964 


2370 (CONF-790805—P2, pp J.4.1-J.4.6) Information can make 
a difference. Spath, C.E. (Dept. of Energy, Oak Ridge, TN). 1979. 

From DOE symposium on enhanced vil and gas recovery and 
improved drilling technology; Tulsa, OK, USA (22 Aug 1979). 

DOE's multifaceted technical information system is commit- 
ted to playing an active supporting role in solving our nation’s 
energy problems. This can be accomplished by: (1) ensuring that 
information systems, goals, and priorities are fully coordinated and 
complementary to DOE goals, objectives, and priorities; (2) improv- 
ing the coverage, timeliness, and throughput of collecting, organiz- 
ing, processing, and distributing energy information; (3) making 
DOE's Energy Data Base available commercially; (4) entering into 
new bilateral agreements with foreign countries to substantially 
expand information on foreign technology in the DOE Data Base; 
(5) reporting on all DOE research in progress; (6) designing and 
implementing new information tools to help managers manage (.e., 
— and (7) improving information outreach and technology 
transfer. 


2371 (DOE/TIC—4585-R 1(Suppl.3)) Energy information data 
base corporate author entries. Supplement 3, June 1978-September 
1979. (Department of Energy, Oak Ridge, TN (USA). Technical 
Information Center). Sep 1979. Sip. Dep. NTIS, PC A04/MF AOl1. 

This supplement contains additions to TID-4585-R1 and is 
iatended for use with that publication. Supplements are cumulative 
from June 1978 until another revision is issued. 


2372 (UCID—30173) Introduction to FRAMIS: a tutorial. 
Dittli, A.L. (California Univ., Livermore (USA). Lawrence Liver- 
more Lab.). 30 Mar 1979. Contract W-7405-ENG-48. 3lp. Dep. 
NTIS, PC A03/MF AOI. 

FRAMIS is a relationa: data base management system that 
employs a high-level query language, allowing interactive use on a 
computer terminal. With FRAMIS, data can be accessed one file at a 
time; thus, the user sees a logical view of the data arrangement, 
independent of underlying physical structure. The physical structure 
can be changed without affecting the way the data are used. 
FRAMIS will accept a wide range of commands for manipulating 
data and provide answers to a wide range of questions in a matter of 
minutes. FRAMIS is written to be run on the CDC 7600 computers 
of the Livermore timesharing system. 


LAW 


2373 (ANL-Trans—1176) Metrological legislation in Argenti- 
na. 1979. Translation source not available. 3lp. Dep. NTIS, PC 
A03/MF AOl1. 

The text of a law establishing an augmented SI as the Argen- 
tine legal metric system is given. The units employed and their 
application and enforcement are set forth under the following topics: 
standards, measuring instruments, general dispositions, application 
services, fees and tariffs, system of penalties and procedures, and 
transitory and complementary dispositions. This law creates a na- 
tional application service, a national commission of metrology, and a 
national office of legal metrology; the National Institute of Industrial 
Technology is also charged with the implementation of certain 
functions through this legislation. (RWR) 





CORPORATE INDEX 


In the Corporate Index, report literature is indexed using the name 
of the organization or institution responsible for issuing the report. 
Headings are provided for all report literature and for published 
iuterature for which a corporate approach is especially desirable, e.g., 
symposium and conference proceedings. 

Each entry under a corporate heading gives the report title 
and the volume and abstract numbers. Report numbers, if applicable, 
are given in parentheses at the end of the entry. 

DOE Energy Information Data Base: Corporate Author En- 
tries (TID-4585) is used in the standardization of corporate entries. 
TID-4585 is available for purchase from the National Technical 
Information Service (NTIS), U. S. Department of Commerce, 
Springfield, Virginia 22161. 


A 


Aerospace Corp., El Segundo, CA (USA). Energy and Resources Div. 
Fort Hood Solar Total Energy Project: technical support and 
systems integration. Second semiannual report, 1 November 
1978-30 April 1979, 5:433 (ATR—79(7743)-2) 
Aerospace Corp., El Segundo, CA (USA). Energy and Transportation 
Div. 


Small power systems study technical summary report. Volume II. 
Inventory of small generating units in U.S. utility systems, 5:684 
(ATR—78(7693-05)-1(Vol.2)) 

AIA Research Corp., Washington, DC (USA) 

Phase one/base data for the development of energy performance 
standards for new buildings. Executive summary, 5:1222 (HUD- 
PDR—290-!) 

Air Products and Chemicals, Inc., Allentown, PA (USA) 

Demonstration of a nitrogen based carburizing atmosphere. 
Second quarterly report, January 1-March 31, 1979, 5:1271 
(CONS—5058-T2) 

Alabama Univ., Huntsville (USA) 

Department of Energy's solar update. Four regional conferences 
highlighting the objectives, plans, and experience of the 
National Commercial Solar Heating and Cooling 
Demonstration Program and the National Solar Data Program, 
5:440 (CONF-780701—) 

Department of Energy's solar update. Four regional conferences 
highlighting the objectives, plans, and experience of the 
National Commercial Solar Heating and Cooling 
Demonstration Program and the National Solar Data Program, 
5:441 (CONF-780701—(Rev.)) 

Alaska Power Administration, Juneau (USA) 
Annual report, 1977-1978, 5:700 (DOE/TIC—10135) 
Alaska Univ., Fairbanks (USA). Geophysical Inst. 

Search for shallow magma accumulations at Augustine Volcano, 

5:608 (DOE/ER/70008—2) 
Alexandria Univ. (Egypt). Dept. of Physics 

Magnetic domain structures in high purity single crystal terbium, 
5:1430 (ISM—239) 

Allegheny-Singer Research Corp., Pittsburgh, PA (USA). Div. of 

Radiation Oncology 

Suppression of stem cells and immune response and enhancement 
of viral leukemogenesis by chemical carcinogens, 5:1934 
(COO—4800-6) 


—_ Chemical Corp., Morristown, NJ (USA). Corporate Research 
iter 

Heat capacity studies of RFe2 intermetallic compounds (R = Ho, 
Er and Lu)/sup a/, 5:1426 (ISM—215) 

Allied-General Nuclear Services, Barnwell, SC (USA) 

Cooldown testing of nuclear fuel casks, 5:224 (AGNS—35900- 
CONF-7) 

On-line monitoring of low-level plutonium concentrations, 5:1541 
(AGNS—35900-CONF-39) 

Redundant measurements for controlling errors, 5:310 (AGNS— 
35900-CONF-3) 

Thermal characteristics of aged spent fuel in a dry environment, 
5:216 (AGNS—35900-CONF-6) 

Variations of uranium and plutonium coprocessing as 
proliferation-resistant alternatives to the classical purex process, 
5:221 (AGNS—35900-CONF- 14) 

Aluminum Co. of America, Alcoa Center, PA. Alcoa Labs. 

Production of aluminum-silicon alloy and ferrosilicon and 
commercial purity aluminum by the direct reduction process. 
Second interim technical report, Phase B, December 1, 1978- 
February 28, 1979, 5:1349 (CONS—S089-6) 

Production of aluminum-silicon alloy and ferrosilicon and 
commercial purity aluminum by the direct reduction process. 
Third interim technical report, Phase B, March 1, 1979—May 
31, 1979, 5:1350 (CONS—5089-7) 

Ames Lab., [A (USA) 

Control of particle size distribution and agglomeration in 
continuous precipitators, 5:1473 (ISM—214) 

Effect of hydrogen content on the properties of reactively 
sputtered amorphous Si-H, 5:148€ (ISM—237) 

Electronic structure of the vanadium dichalcogenides, 5:1527 
(ISM—225) 

Fabrication of superconducting wire composites by directional 
solidification, 5:1351 (IS—4698) 

Heat capacity studies of RFe. intermetallic compounds (R = Ho, 
Er and Lu)/sup a/, 5:1426 (ISM—215) 

Magnetic and thermal properties of Ce/sub 3-x/S,, 5:1526 (ISM— 
223) 

Magnetic domain structures in high purity single crystal terbium, 
5:1430 (ISM—239) 

Multilaboratory analytical quality control for the 
hydrogeochemical and stream sediment reconnaissance. Quality 
control report for June 1979, 5:1789 (IS—4706) 

Quarterly report, January 1-March 31, 1979, 5:1737 (IS-—4707) 

Selection of solar design winters for Iowa, 5:369 (ISM—234) 


Amoco Oil Co., Naperville, IL (USA). Research and Development 


Dept. 

Study of ebullated bed fluid dynamics for H-Coal. Annual 
progress report No. 1, August 1, 1977-August 31, 1978, 5:16 
(FE—2588-T1) 


AN SSSR, Leningrad. Inst. Yadernoj Fiziki 


Nuclear matter distribution in Zr and *°*Pb from 1 GeV proton 
elastic scattering experiments, 5:2145 (LA-tr—79-32) 


AN Ukrainskoj SSR, Kharkov. Fiziko-Tekhnicheskij Inst. 


Bibliographic index on the magnetic hydrodynamics and related 
questions. No 1. (1-500 items), 5:2221 (KF TI—77-46) 


Argonne National Lab., Evanston, IL (USA) 


Added mass and damping coefficients for hexagonal tube arrays, 
5:981 (ANL-CT—79-51) 





ARGONNE NATIONAL LAB., IL (USA) 


Low temperature measurement of thermal and mechanical 
properties of phenolic laminate, the pultruded polyester 
fiberglass and A and B epoxy putty, 5:1502 (CONF-790815—21) 

Ultimate strength, low stress creep characteristics, and thermal 
intercept methods for an epoxy fiberglass tension member 
support, 5:1503 (CONF-790815—22) 

National Lab., IL (USA) 

Analysis method for calculating vibration characteristics of beams 
with intermediate supports, 5:979 (ANL-CT—79-41) 

Analytical modeling of a hydride heat exchanger, 5:1139 (ANL/ 
EES-TM—61) 

Application of glass technology to novel solar energy collectors, 
5:544 (CONF-7906118—1) 

Characterization of irradiated zircaloys: susceptibility to stress- 
corrosion cracking. Interim report, 5:1444 (EPRI-NP—1155) 

Chemical Engineering Division research highlights, 1978, 5:1141 
(ANL—79-22) 

Collision induced fragmentation of fast molecular ions in solids 
and gases, 5:2012 (CONF-790843—9) 

Comparison of a fission-gas effects in a transient overpower test 
(HUT 5-7A) to FRAS3 code predictions, 5:803 (HEDL-SA— 
1725-FP) 

Comparison of fission-gas release and mechanical behavior during 
transient nuclear and electrical heating of light-water-reactor 
fuels, 5:1085 (NUREG/CR—1001) 

EBR-II Breached Fuel Test Facility, 5:954 (CONF-790816—58) 

Evaluation of some cryogenic sensors and instrumentations for a 
large superconducting MHD magnet, 5:1206 (CONF-7908 15— 
30) 

Experimental studies of 350 Mw(e) heterogeneous LMFBR cores 
at ZPPR, 5:822 (ZPR-TM—348) 

Experimental study of the transition from forced to natural 
circulation in EBR-II at low power and flow, 5:988 (CONF- 
790808— 18) 

Fast ion transport in solids: electrolytes and electrodes. Program 
and abstracts, 5:2188 (CONF-790538—(Absts.)) 

Fission-product releases to the primary system of EBR-II from 
April 1977 to May 1978, 5:953 (ANL—79-27) 

Heavy ion fusion program, Argonne National Laboratory. Annual 
progress report, fiscal year 1978, 5:2322 (DOE/TIC— 10260) 
Institutional total energy case studies, 5:1167 (ANL/CNSV-TM— 

15) 

Ion bombardment effects on surface states in selected oxide 
systems: rutile and alkaline earth titanates, 5:1464 (DOE/TIC— 
10230) 

Laser fluorescence spectroscopy of sputtered uranium atoms, 
5:1988 (CONF-790843—8) 

ic susceptibility of sodium disilicate glasses containing 
PuO:, 5:1484 (CONF-79088 1—1) 

Magnetization density in paramagnetic UGes, 5:1421 (CONF- 
790877—1) 

Market penetration of new energy systems estimated by 
econometric and stochastic methodology, 5:1149 (CONF- 
790852—2) 

Mechanical and electrical properties of resistance welds at 
cryogenic temperatures, 5:1419 (CONF-790815—25) 

Mechanistic prediction of fission-gas behavior during in-cell 
transient heating tests on LWR fuel using the GRASS-SST and 
FASTGRASS computer codes, 5:987 (CONF-790802—72) 

Methods of eliminating potential socioeconomic constraints on 
near-term coal-energy development, 5:43 (ANL/EES-TM—47) 

Nature of ionic motions in AgI and Cul, 5:1518 (CONF-790538— 
19) 

OTEC performance tests of the Union Carbide sprayed-bundle 
evaporator, 5:435 (ANL/OTEC-PS—3) 

Plastic heat exchangers: a state-of-the-art review, 5:1275 (ANL— 
79-12) 

Prediction of the response of fission-gas in nuclear fuels during 
normal and transient heating conditions, 5:931 (CONF-790874— 
2) 

Prime farmland disturbance from coal surface mining in the corn 
belt, 1980-2000, 5:26 (ANL/ES—70) 

Projections of direct energy consumption by mode: 1975-2000 
baseline, 5:1201 (ANL/CNSV—4) 

Radiation damage analysis by positron annihilation spectroscopy, 
5:1694 (CONF-790391—1) 

Reactor development program. Progress report, July 1979, 5:982 
(ANL-RDP—85) 
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Recovery of actinides from TBP-NazCos scrub-waste solutions: 
the ARALEX process, 5:255 (ANL—79-74) 

Reflection and transmission of fluid transients at an elbow, 5:1633 
(CONF-790802—74) 

Regeneration of sulfated limestone from FBCs. Quarterly report, 
January-March 1979, 5:24 (ANL/CEN/FE—79-6) 

SCRAP: input, output, and source listings, 5:980 (ANL-CT—79- 
48) 

Some recent mathematical developments in bounding and 
approximating transient creep solutions, 5:843 (CONF-790874— 
1) 

Structural formulation for upper internals of LMFBR, 5:986 
(CONF-790802—68) 

Studies related to emergency decay heat removal in EBR-II, 5:990 
(CONF-7908 16—57) 

Temperatures of EBR-II subassemblies in air or argon without 
forced cooling, 5:989 (CONF-790808— 19) 

Thermal and thermal stress analysis of a pool type LMFBR deck 
structure, 5:794 (CONF-790802—48) 

Thermal fluid selection for long-distance heat transmission, 5:1634 
(CONF-790803—47) 

Thermal interactions of a molten core debris pool with 
surrounding structural materials, 5:992 (CONF-790816—61) 

Three-dimensional fluid-structure interaction dynamics of a pool- 
reactor in-tank component, 5:985 (CONF-790802—67) 

Turbomachinery considerations for Underground Pumped 
Hydroelectric Storage plants (UPHS), 5:1132 (DOE/TIC— 
10255) 

Underground pumped hydroelectric storage (UPHS). Midyear 
program report, 5:1131 (ANL/EES-TM—60) 


Arizona State Univ., Tempe (USA) 


Solar energy conversion: an analysis of impacts on desert 
ecosystems. Final report, June 1, 1977-December 31, 1977, 5:370 
(COO—4339-3) 


) 


Solar Energy Research Inst., Golden, CO (USA) 


Land-use barriers and incentives to the use of solar energy, 5:372 
(SERI/TR—62-267) 


A 


Arizona Univ., Tucson (USA). Dept. of Nuclear Engineering 


Progress in application of hybrid numerical simulation methods to 
magnetic confinement systems. Annual report, 5:2243 (COO— 
4259-T1) 


Association Euratom-CEA sur la Fusion, Centre d'Etudes Nucleaires 


de Fontenay-aux-Roses, 92 (France). Dept. de Physique du Plasma 

et de la Fusion Controlee 

Vacuum ultra-violet spectroscopy on high-temperature T.F.R. 
Tokamak plasmas, 5:2239 (EUR-CEA-FC—919) 


Atlas Corp., Santa Clara, CA (USA) 


Proceedings of the second geothermal conference and workshop, 
5:605 (EPRI-WS—78-97) 


Atomic Energy Establishment, Inshas (Egypt) 


Some characterisation profiles of uranium oxides pertaining to- 
ceramic fuel p ation, 5:1469 (AREAEE—213) 


Atomics Interna’ Div., Canoga Park, CA (USA) 


Commercial applications of solar total energy systems. Volume 1. 
Summary. Final report, 5:429 (AI-DOE—13230(Vol.1)) 
Commercial applications of solar total energy systems. Final 
report. Volume 2. Technical, 5:430 (AI-DOE—13230(Vol.2)) 
Commercial applications of solar total energy systems. Volume 4. 
Appendices. Final report, 5:432 (AI-DOE—13230(Vol.4)) 
Commercial applications of solar total energy systems. Volume 3. 
Conceptual designs and market analyses. Final report, 5:431 


(AI-DOE—13230(Vol.3)) 
tomics International 


Div., Richland, WA (USA). Rockwell Hanford 


Model for analyzing decontamination process systems, 5:1603 
(RHO-SA—75) 
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Auburn Uniy., AL (USA) 
Stable crack growth estimates based on effective crack length and 
crack-opening displacements, 5:1381 (CONF-790963—1) 
Auburn Univ., AL (USA). Water Resources Research Inst. 
Pollution concentrations in runoff water from refuse piles, 5:1781 
(PB—289487) 
Avco-Everett Research Lab., Inc., Everett, MA (USA) 
Tripling of CO, laser radiation in DBr, DCI and Se. Addendum to 
final technical report, May 1, 1977-January 31, 1979, 5:1640 
(COO—4253-8(Add.)) 


Babcock and Wilcox Co., Lynchburg, VA (USA) 

Critical experiments supporting close proximity water storage of 
power reactor fuel. Technical progress report, October 1, 1977- 
December 31, 1977, 5:225 (BAW—1484-1) 

Critical experiments supporting close proximity water storage of 
power reactor fuel. Technical progress report, July 1, 1978- 
September 30, 1978, 5:227 (BAW— 1484-4) 

Critical experiments supporting close proximity water storage of 
power reactor fuel. Technical progress report, October 1, 1978- 
December 31, 1978, 5:228 (BAW—1484-5) 

Critical experiments supporting close proximity water storage of 
power reactor fuel. Technical progress report, January 1-March 
31, 1979, 5:229 (BAW— 1484-6) 

Critical experiments supporting close proximity water storage of 
power reactor fuel. Technical progress report, April 1, 1978- 
June 30, 1978, 5:226 (BAW— 1484-3) 

Battelle Columbus Labs., OH (USA) 

Characterization and analysis of Devonian shales as related to 
release of gaseous hydrocarbons. Well N-4 Hardin County, 
Illinois, 5:167 (ORO—5205-T6) 

Development of a low-temperature, low-cost, black liquid solar 
collector. Final report, September 12, 1977-October 31, 1978, 
5:538 (ALO—4097-1) 

Phase I. Integrated community energy plan for Riverside, 
California. Final report, 5:1178 (DOE/TIC—10201(Vol.1)) 

Phase I. Integrated community energy plan for Riverside, 
California. Final report, 5:1179 (DOE/TIC—10201(Vol.3)) 

Stress indices and flexibility factors for nozzles in pressure vessels 
and piping, 5:905 (NUREG/CR—0778) 

Testing, identification, and evaluation of commercial and 
advanced experimental materials and coatings under design 
conditions simulating fuel power cycle combinations. Task II. 
Evaluation of heat exchanger materials for use in coal fired 
fluidized bed combustion environment. Final report, June 1976- 
November 1977, 5:1670 (FE—2325-19) 

Battelle-Institut e.V., Frankfurt am Main (Germany, F.R.) 

Preliminary experiments on leakage monitoring using acoustic 
emission analysis. Final report, 5:757 (BF-R—62-944-1) 

Battelle Memorial Inst., Columbus, OH (USA). Office of Nuclear 

Waste Isolation 

Investigation of the regional characteristic of the Devonian shales 
for the storage/disposal of radioactive wastes, 5:281 (CONF- 
790938—6) 

Battelle Pacific Northwest Labs., Richland, WA (USA) 

Ceramics in nuclear waste management, 5:235 (CONF-790420—) 

Experimental determination of radiation damage function for 
graphite, 5:1497 (PNL—2836) 

Incremental cost analysis of advanced concept CAES systems, 
5:1130 (PNL—3118) 

Quarterly report on the strontium heat source development 
program, Advanced Nuclear Systems and Projects Division for 
April-June 1979, 5:327 (PNL—1845-43) 

Research and development activities: High-Level Waste 
Immobilization Program. Quarterly progress reports, January- 
December 1978, 5:269 (PNL—2999(Pts. 1-4)) 

Vitrification of Hanford wastes in a joule-heated ceramic melter 
and evaluation of resultant canisterized product, 5:268 (PNL— 
2904) 

Bechtel National, Inc., San Francisco, CA (USA) 

Interim report on the tandem mirror hybrid design study, 5:2266 

(UCID— 18078) 


BROOKHAVEN NATIONAL LAB., UPTON, NY (USA) 


Bechtel National, Inc., San Francisco, CA (USA). Research and 
Engineering Div. 
High pressure pumps, drivers, and energy recovery devices for 

large seawater reverse osmosis plants, 5:1276 (ORNL/TM— 
6915 
Bell Late, Murray Hill, NJ (USA) 

Development of magnetic order in superconducting systems, 
5:2201 (BNL—26655) 

i Kansas City, MO (USA) 

Gas plasma treatment to improve the bondability of a RTV 
silicone to foamed polypropylene, 5:1507 (BDX—613- 
2224(Rev.)) 

Lead frame bonder modifications for more uniform production 
bonding, 5:1663 (BDX—613-2246) 

Mechanical behavior of an axisymmetric solder joint-component 
system during encapsulation and thermal cycling. Final report, 
5:1662 (BDX—613-2172(Rev.)) 

Production of thin film networks which utilize chrome-gold 
conductors, 5:1664 (BDX—613-2257) 

Bettis Atomic Power Lab., West Mifflin, PA (USA) 

Fission gas release and grain growth in THO2-UO, fuel irradiated 
at high temperature, 5:817 (WAPD—1350(Add.)) 

Fuel-rod/support-grid scratching and friction (LWBR 
development program), 5:818 (WAPD-TM—1164) 

Bhabha Atomic Research Centre, Bombay (India) 

New consistent definition of the homogenized diffusion coefficient 
of a lattice, limitations of the homogenization concept, and 
discussion of previously defined coefficients, 5:835 (BARC— 
989) 

Birmingham Univ. (UK). Centre for Materials Science 

Magnetic domain structures in high purity single crystal terbium, 
5:1430 (ISM—239) 

Boeing Aerospace Co., Seattle, WA (USA) 

Emerging materials systems for solar cell applications - Cu/sub 2- 
x/Se. First quarterly technical progress report, May 1, 1979- 
August 1, 1979, 5:375 (DOE/ET/23005—T1) 

Boeing Engineering and ion Co., Seattle, WA (USA) 

Central receiver solar thermal power system pilot plant cost 
report. Volume VII. Collector subsystem, 5:425 (SAN—1111- 
1(Vol.7)) 

Solar Central Receiver Prototype Heliostat. Volume I. Final 
technical report, 5:426 (SAN— 1604-1) 

Solar Central Receiver Prototype Heliostat. Volume II. Phase II 
planning (preliminary), 5:427 (SAN—1604-2) 

Boise City Energy Office, ID (USA) 

Geothermal energy systems plan for Boise City, 5:664 (SAN— 
1095-1) 

Booz, Allen and Hamilton, Inc., Bethesda, MD (USA) 

Energy study of the marine transportation industry. Volume I. 
Executive summary, 5:1254 (SAN—1175-T2(Vol.1)) 

Energy use in the marine transportation industry: Task III. 
Efficiency improvements; Task IV. Industry future. Final 
report, Volume IV, 5:1256 (SAN—1175-T2(Vol.4)) 

Booz, Allen and Hamilton, Inc., Bethesda, MD (USA). 

Transportation Consulting Div. 

Energy use in the marine transportation industry: Task I, Industry 
Summary. Final report, 5:1255 (SAN—1175-T2(Vol.2)) 

Brigham Young Univ., Provo, UT (USA) 

Alloy catalysts with monolith supports for methanation of coal- 
derived gases. Quarterly technical progress report, December 
21, 1978-March 20, 1979, 5:6 (FE—2729-6) 

Brookhaven National Lab., Upton, NY (USA) 

Calorimetric measurement of ac losses in superconducting cables 
of short lengths, 5:736 (BNL—26712) 

Case study: design and performance evaluation of a permanent file 
archiving system, 5:2354 (BNL—26635) 

Colossal granulocytic and erythropoietic colonies and bursts 
formed by culture of regenerating bone marrow in plasma clot 
diffusion chambers (PCDC), 5:1821 (BNL—26621) 

Culture of normal human blood cells in a diffusion chamber 
system II. Lymphocyte and plasma cell kinetics, 5:1820 (BNL— 
26619) 

Current status on narrow N anti N states, 5:2054 (BNL—26752) 

Development of a procedure for estimating the high cycle fatigue 
strength of some high temperature structural alloys, 5:1379 
(BNL-NUREG—26085) 

Development of magnetic order in superconducting systems, 
5:2201 (BNL—26655) 

Development of synthetic insulating tape for ehy cables, 5:734 
(BNL—25889) 





BROOKLYN COLL., NY (USA). DEPT. OF 


Electronic structure of magnetic 3d metals: ground state, Fermi 
surface and photoemission properties, 5:1418 (BNL—26659) 

ENDF/B-V neutron cross section evaluation for the krypton 
isotopes, 5:2121 (BNL-NCS—51028) 

Energy-environmental issues in the Northeast: a view of future 
developments, 5:1173 (BNL—26512) 

Environmental constraints on larval fish survival in the sea, 5:1776 
(BNL—26681) 

Free electron laser: an introduction, 5:1635 (BNL—26501) 

Gauss elimination with supersparse matrices, 5:2356 (BNL— 
26773) 

Giant resonances excited by heavy-ions, 5:2169 (BNL—26598) 

Health and safety information program for hazardous materials, 
5:1964 (BNL—26360) 

Heat transfer and fluid flow in regular rod arrays with opposing 
flow, 5:842 (BNL—26165) 

High temperature mass spectrometry study of Cs,O and Rb.O, 
5:1487 (NUREG/CR—0867) 

History and overview of the in vivo diffusion chamber (D.C.) 
culture system, 5:1822 (BNL—26785) 

Interaction of superconducting vortices: lectures presented at the 
Canadian Mathematical Society Summer Research Institute on 
gauge theories, 5:2187 (BNL—26736) 

In-vessel natural circulation during a hypothetical loss-of-heat-sink 
accident in the Fast Flux Test Facility, 5:983 (BNL-NUREG— 
26131) 

Limits on visibility of single heavy atoms in the scanning 
transmission electron microscope: an experimental study, 5:1700 
(BNL—26485) 

Load excitation at the superconducting cable test facility, 5:735 
(BNL—26641) 

Long-term effects of low-level radiation exposure, experimental 
studies, 5:1871 (BNL—26649) 

Low-cost general energy/analytic information system, 5:1148 
(BNL—26398) 

MEQALAC: a new approach to low beta acceleration, 5:1680 
(BNL—S51029) 

Modeling study of the reaction of O(*P) with H2CO, 5:1559 
(BNL—26758) 

Nuclear physics with kaons, 5:2170 (BNL—26606) 

Physics for a new kaon facility at the AGS, 5:1679 (BNL—26700) 

Polyketones and polysulfones for conservation in the ethylene 
polymer industry. Progress report No. 4, January-March 1979, 
5:1508 (BNL—51034) 

Potential ambient standards for atmospheric sulfates, 5:1763 
(BNL—51007) 

Precise y-ray energies from radionuclide decay and the (n,y) 
reaction: revised values for the neutron mass and selected 
neutron binding energies, 5:2091 (CONF-790968—1) 

Properties of radioactive wastes and waste containers. Progress 
report No. 10, July-September 1978, 5:285 (NUREG/CR— 
0857) 

Properties of radioactive wastes and waste containers. Progress 
report No. 11, October-December 1978, 5:286 (NUREG/CR— 
0911) 

Quantitative risk in radiation protection standards, 5:1872 (BNL— 
26651) 

Reduction of a discrete event simulation to a Markov chain, 
5:2355 (BNL—26707) 

Risk from fast neutron exposure, 5:1873 (BNL—26653) 

Selection and evaluation of materials for advanced water 
electrolyzers, 5:329 (BNL—26807) 

Semiannual report for the period October 1, 1978 to March 31, 
1979 of work on: (1) superconducting power transmission 
system development; and (2) cable insulation development, 
5:737 (BNL—51035) 

Space-charge limits for linear accelerators, 5:1675 (BNL—51022) 

Stress corrosion cracking of Inconel 600 tubing in deaerated high 
temperature water, 5:1447 (NUREG/CR—0858) 

Studies of hydrogen isotope separation using vanadium hydride in 
a temperature cycling process, 5:320 (BNL—26663) 

Synchrotron radiation from a Helical Wiggler, 5:1678 (BNL— 
26690) 

Touschek lifetime for the NSLS free electron laser experiment, 

5:1636 (BNL— 26668) 

Use of earth coupling in solar assisted heat pumps, 5:439 (BNL— 
26748) 

Vacuum ultra violet monochromators, 5:1701 (BNL—26633) 
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Validation issues: a view from the trenches, 5:1147 (BNL—26138) 
Brooklyn Coll., NY (USA). Dept. of Chemistry 
Nuclear and radiochemical techniques in chemical analysis. 
Progress report, August 1, 1978-July 31, 1979, 5:1543 (COO— 
3126-39) 
Brown Univ., Providence, RI (USA). Div. of Engineering 
Correlations between fracture toughness and microstructure in 
4140 steel. MRL E-113, 5:1371 (COO—3084/67) 
Strength and fracture of two-phase alloys: a comparison of twe 
alloy systems, 5:1479 (COO—3084-71) 
Burns and McDonnell Engineering Co., Kansas City, MO (USA) 
Assessment of the role of organic Rankine cycle bottoming 
systems in small utilities. Final report, 5:689 (COO—4536-8) 
Feasibility of cogeneration application of a 4.8-MW fuel cell 
power plant at a Santa Clara, California paper mill. Final report, 
5:1212 (SAN—2189-T1) 


Cc 


California Energy Commission, Sacramento (USA) 

Directory of central air conditioners, 5:1230 (NP—23971) 

Feasibility and economics of cogeneration in California’s thermal 
enhanced oil recovery operations, 5:120 (NP—23923) 

California Energy Resources Conservation and Development 

Commission, Sacramento (USA) 

Pacific Gas and Electric Company's notice of intention to seek 
certification for the combined cycle project. Final report, 5:690 
(NP—23926) 

California Inst. of Tech., Pasadena (USA). W.M. Keck Lab. of 

Engineering Materials 

Influence of magnetic ordering on the superconducting properties 
of amorphous (Zr/sub 1-x/Er/sub x/)sRh alloys, 5:2202 
(CALT—822-110) 

Superconducting properties of rapidly quenched and heat treated 
Zr-V and Hf-V foils, 5:2203 (CALT—822-111) 

California Univ., Berkeley (USA) 

Distributed energy systems in California's future: interim report 
volume | and 2, 5:1215 (HCP/P7405—03) 

Elucidation of mechanism and transition state structure for 
enzyme and non-enzyme catalyzed reactions with the air of 
novel methods for the measurement of oxygen-18 isotope 
effects, 5:1586 

Thermal rate constants, energy dependence and isotope effect for 
laser initiated halogen-hydrogen halide reactions, 5:1593 

California Univ., Berkeley (USA). Dept. of Chemistry 

Time-resolved spectroscopy using synchrotron radiation, 5:1687 
(LBL—9475) 

California Univ., Berkeley (USA). Donner Lab. 

Emission and transmission noise propagation in positron emission 
computed tomography, 5:1839 (LBL—9783) 

California Univ., Berkeley (USA). Lawrence Berkeley Lab. 

Aerospace technology review for LBL window/passive solar 
program. Final report, 5:500 (LBL—9608) 

Analysis of the effect of operator splitting and of the sampling 
procedure on the accuracy of Glimm’s method, 5:2027 (LBL— 
8774) 

Beam-beam limit simulation of SPEAR I, 5:1688 (LBL—9683) 

Comparison of spectral data from Tormac T IV-a and T IV-c, 
5:2232 (LBL—9696) 

Construction & testing of the two meter diameter TPC thin 
superconducting solenoid, 5:1626 (LBL—9700) 

Control of the rate of methane oxidation by quasi-equilibrium 
radical concentrations, 5:333 (UCRL—82616(Rev.1)) 

Distributed energy systems in California's future: interim report 
volume 1 and 2, 5:1215 (HCP/P7405—03) 

Electrical properties of dislocations in ultra-pure germanium, 
5:1431 (LBL—9342) 

Electron spectroscopy studies of clean oxide surfaces, 
chemisorbed molecules and photo-assisted processes, 5:417 
(LBL—9021) 

Electrons on the surface of liquid helium, 5:2032 (LBL—9553) 

Electrons on the surface of liquid helium, 5:2033 (LBL—9553) 

Emission and transmission noise propagation in positron emission 
computed tomography, 5:1839 (LBL—9783) 

Energy Efficient Buildings Program. Chapter from Energy & 
Environment Division annual report 1978, 5:1223 (LBL—9576) 





JANUARY 15, 1980 


Fizid ~casurement techniques: status and needs, 5:1972 (LBL— 
9425) 

Flame structure measurement of polymer diffusion flames, 5:1606 
(LBL—9567) 

Geohydrological studies for nuclear waste isolation at the Hanford 
Reservation. Volume I. Executive summary, 5:1968 (LBL— 
8764(Vol.1)) 

Geohydrological studies for nuclear waste isolation at the Hanford 
Reservation. Volume II. Final report, 5:1969 (LBL— 
8764(Vol.2)) 

Hydrogen reduction of cobalt ferrite, 5:1515 (LBL—$801) 

Indoor/outdoor measurements of formaldehyde and total 
aldehydes, 5:1241 (LBL—9397) 

Instrumentation for environmental monitoring: biomedical, 5:1738 
(LBL—1(Vol.4)) 

Investigation of the effects of particle size on the mechanical 
properties of porous and tin infiltrated niobium rods fabricated 
by a thermoplastic-powder metallurgy technique, 5:1352 
(LBL—8501) 

Light-induced pH gradients across Halobacterium halobium cell 
envelope vesicles measured with spin-labeled amine and 
carboxylic acid probes, 5:1846 (LBL—9674) 

Mercury emissions from a simulated in-situ oil shale retort, 5:200 
(LBL—7823) 

Microcomputer control system for the SuperHILAC third 
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Hatch Nuclear Plant, Baxiey, Georgia, 5:1762 (EGG—1183- 
1726) 
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Aerial radiological survey of the Paducah Gaseous Diffusion 
Plant, Paducah, Kentucky. Date of aerial survey: August 1976. 
Date of ground survey: May 1977, 5:1770 (EGG—1183-1727) 

EIC Corp., Newton, MA (USA) 

Methanol-based heat pumps for storage of solar thermal energy. 
Phase I. Final report, April 25, 1977-June 30, 1978, 5:501 
(SAND—79-8188) 

Electric Power Research Inst., Palo Alto, CA (USA) 

Proceedings: second NO/sub x/ control technology seminar, 
5:706 (EPRI-FP—1109-SR) 

Energy and Environmental Analysis, Inc., Arlington, VA (USA) 

Data sources and methods for industrial energy analysis. Final 
report, 5:1263 (DOE/ET/2344—1) 

Industrial fuel choice analysis model. Volume II. Appendices to 
model documentation, 5:1202 (DOE/EIA/2832—1(Vol.2)) 

Industrial Sector Technology Use Model (ISTUM): industrial 
energy use in the United States, 1974-2000. Volume 3. Appendix 
on service and fuel demands, 5:1269 (DOE/EIA/2344—4) 

Industrial Sector Technology Use Model (ISTUM): industrial 
energy use in the United States, 1974-2000. Volume 4. 
Technology appendix, 5:1270 (DOE/EIA/2344—5) 

Industrial Sector Technology Use Model (ISTUM): industrial 
energy use in the United States, 1974-2000. Volume 1: primary 
model documentation, Book 2, Chapters IV, V, VI, and VII, 
5:1261 (DOE/EIA/2344—2) 

Industrial Sector Technology Use Model (ISTUM): industrial 
energy use in the United States, 1974-2000. Volume 2. Results, 
5:1262 (DOE/EIA/2344—3) 

Energy Applications, Columbia, MD (USA) 

Utility and performance relative to consumer product energy 
efficiency standards, 5:1238 (DOE/TIC—10247) 

Utility and performance relative to consumer-product energy- 
efficiency standards, 5:1221 (DOE/CS/20315—TS5) 

Energy Research and Development Administration, San Francisco, 

CA (USA). San Francisco Operations Office 

Efficiency improvements in pipeline transportation systems. 
Technical report, Task 3, 5:1258 (SAN—1171-4) 

Energy Technology Engineering Center, Canoga Park, CA (USA) 

Stresscoat test of 6-inch pipe clamp in TTF: article B, 5:798 
(ETEC-TDR—79-7) 

Engineering Decision Analysis Co., Inc., Irvine, CA (USA) 

Independent verification options for inspecting nuclear power 
plant facilities. Final report, 5:745 (NUREG/CR—0826) 

Engineering Societies Commission on Energy, Inc., Washington, DC 

(USA) 

Basic research engineering: fluid dynamics and thermal processes, 
5:1649 (FE—2468-53) 

Basic research in engineering: advanced industrial technology, 
5:1265 (FE—2468-56) 

Basic research in engineering: fluid dynamics and thermal 
processes, 5:1650 (FE—2468-54) 

Basic research in engineering: advanced industrial technology. 
Workshop held in College Station, TX, 6 February 1979, 5:1162 
(FE—2468-55) 

Environmental Energy Engineering, Inc., Morgantown, WV (USA) 

Research and evaluation of biomass resources/conversion/ 
utilization systems (market/experimental analysis for 
development of a data base for a fuels from biomass model). 
Quarterly report for October 1—December 31, 1978, 5:414 
(COO—S5022-T1) 

Essen Univ. (Gesamthochschule) (Germany, F.R.) 

Applied systems analysis. Pt. 7. Development of power demand in 
the Federal Republic of Germany and possibilities of supply, 
5:1194 (Juel-Spez—18) 

Exxon Nuclear Idaho Co., Inc., Idaho Falls (USA) 

Absolute thermal fission yields for *°° Pu, 5:2160 (ENICO—1001) 

Evaluation of submicron particle size classification and collection 
techniques for nuclear facility off-gas streams, 5:223 (ENICO— 
1003) 

Low-level airborne monitoring techniques utilized in a field 
measurement program at operating pressurized water reactors, 
5:758 (CONF-791049—8) 

Rugged, remotely maintainable pipetter using microprocessor 
control, 5:1542 (CONF-791103—35) 

Status of fission yield measurements, 5:2158 (CONF-791051—2) 
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F 


Fermi National Accelerator Lab., Batavia, IL (USA) 
Fermilab report, 5:1672 (FERMILAB—79/9) 

Florida State Univ., Tallahassee (USA). Dept. of Physics 
Effects of back corona discharge on ion current density in electron 

beam precipitators, 5:705 (CONF-790972—1) 
Ion current densities produced by energetic electrons in 
electrostatic precipitator geometries, 5:704 (CONF-790740—2) 

Ford Motor Co., Dearborn, MI (USA) 

Numerical study of laminar wall quenching, 5:1344 (UCRL— 
83316 

Franklin Secl.eon Memorial Research Inst., Chicago, IL (USA) 

Test for the statistical significance of differences between ROC 
curves, 5:1838 (CONF-790769—1) 

Fraunhofer-Gesellschaft zur Foerderung de> Angewandten Forschung 
e.V., Garmisch-Partenkirchen (Germany, F.R.). Inst. fuer 
Atmosphaerische Umweltforschung 
Balance of the tropospheric ozone and its relation to stratospheric 

intrusions indicated by cosmogenic radionuclides. Technical 
progress report, 1 November 1978-30 June 1979, 5:1760 (COO— 
3425-18) 


G 


General Accounting Office, Washington, DC (USA) 

Assessing the output of Federal commercially directed R and D, 
5:1163 (PAD—79-69) 

Cleaning up commingled uranium mill tailings: is Federal 
assistance necessary, 5:1164 (EMD—79-29) 

Energy’s role in United States and Indonesian relations, 5:1186 
(ID—79-10) 

Iranion oil cutoff: reduced petroleum supplies and inadequate US 
Government response, 5:1192 (EMD—79-97) 

Key crude oil and products pipelines are vulnerable to disruptions, 
5:137 (EMD—79-63) 

General Atomic Co., San Diego, CA (USA) 

CNTB program for the analysis of partially mixed containment 
atmospheres during depressurization events, 5:996 (GA-A— 
13753) 

Combustion of carbon fines by above-bed recycle in an 
atmospheric fluidized bed burner, 5:39 (GA-A—15540) 

Gas-cooled fast breeder reactor. Quarterly progress report, 
February 1-April 30, 1979, 5:738 (GA-A—15406) 

Heat exchanger designs for gas turbine HTGR power plant, 5:772 
(GA-A—15423) 

HTGR safety program, 5:771 (GA-A—15415) 

Interim report on the tandem mirror hybrid design study, 5:2266 
(UCID— 18078) 

Scaling in ELMO Bumpy Torus (EBT), 5:2265 (CONF-790912— 
6) 

Simplified inelastic analysis for allowable cyclic stresses, 5:1615 
(GA-A—15330) 

General Electric Co., Cleveland, OH (USA) 

Conceptual design of thermal energy storage systems for near- 
term electric utility applications. Final report, 5:1137 (DOE/ 
NASA/0012—79/2) 

Electric Co., Philadelphia, PA (USA). Valley Forge Space 


Development and testing of shingle-type solar cell modules. Final 
report, 5:382 (DOE/JPL/954607—4) 
Electric Co., Pleasanton, CA (USA). Vallecitos Nuclear 
Center 
Mechanisms of fuel-cladding chemical interaction: US 
interpretation, 5:802 (GEFR-SP—011) 
Electric Co., Schenectady, NY (USA) 
High-purity germanium for gamma detectors, 5:1423 (COO— 
3193-6) 
Interim report on the tandem mirror hybrid design study, 5:2266 
(UCID— 18078) 

General Electric Co., Schenectady, NY (USA). Gas Turbine Div. 
Development of high-temperature turbine subsystem technology 
to a technology readiness status. Phase II. Quarterly report, 

January-March 1979, 5:695 (FE—1806-63) 
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General Electric Co., Schenectady, NY (USA). Research and 
Development Center 
Anomalies in concentrations of radon in the earth, 5:1772 
(GJBX—97(79)) 
Electric Co., St. Petersburg, FL (USA). Neutron Devices 


Dept. 

Aging in CTBN modified epoxy resin stocks, 5:1509 (GEPP- 
TIS—437) 

General Electric Co., Sunnyvale, CA (USA). Advanced Reactor 

Systems Dept. 

Effects of thermal aging on the mechanical properties of a 2-1/4 
Cr-1Mo steel/Inconel 82 transition joint fusion zone, 5:1384 
(GEFR—00446) 

Fouling and chemical cleaning studies: CRBRP evaporators. Part 
II, 5:801 (GEFR—00449) 

Risk analysis methods development. Tenth quarterly report, April- 
June 1979, 5:997 (GEFR—14023-10) 

USSR steam generator materials examination of test specimens, 
5:800 (GEFR—00413) 

General Motors Research Labs., Warren, MI (USA) 

Identification of the elastic constants for composites using modal 

analysis, 5:1504 (SAND—79-0527) 
Geological Survey, Denver, CO (USA) 

Preliminary geologic and geophysical data of the UE25Sa-3 
exploratory drill hole, Nevada Test Site, Nevada, 5:298 
(USGS— 1543-6) 

Georgia Inst. of Tech., Atlanta (USA) 

Shape coexistence near the Z-82 closed shell: a study of the 
excited states of **7Au and '*’Pt in the B* decay of **7Hg and 
87 Au, 5:2139 (ORO—3346-229) 

Georgia Univ., Athens (USA). Dept. of Entomology 

Inexpensive weir and proportional sampler for miniature 
watershed ecosystems, 5:1778 (DOE/EV/00641—35) 

Radioactive tracer studies of soil and litter arthropod food chains. 
Progress report, November 1, 1978-October 31, 1979, 5:1768 
(DOE/EV/00641—32) 

Research Consultants, Moscow, ID (USA) 
Geology of the southwestern Pasco Basin, 5:1970 (RHO-BWI-C— 


25) 
Gilbert Associates, Inc., Reading, PA (USA) 

Research and evaluation of biomass resources/conversion/ 
utilization systems (market/experimental analysis for 
development of a data base for a fuels from biomass model). 
Quarterly report for October 1—December 31, 1978, 5:414 
(COO—S5022-T1) 

Goodyear Atomic Corp., Piketon, OH (USA) 

Determination of technetium-99 by liquid scintillation counting, 
5:1547 (GAT-T—2953) 

Radiochemical procedure specific for the determination of 
protactinium-231, 5:1548 (GAT-T—2954) 

7 yj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 
oscow 


Experimental study results of the stressed-strained state of the 
forced frame for the toroidal field winding in the "Tokamak- 
10”, 5:2302 (NIIEFA-B—0378) 

'j Komitet po Ispol'zovaniyu Atomnoj Ehnergii SSSR, 

Moscow. Inst. Atomnoj Ehnergii 

Calculation of temperature fields and components of velocity 
vector in rod-type fuel element clusters in the boundary layer 
approximation, 5:932 ([AE—3015) 

Determination of ion temperature from the spectra of neutral- 
particle charge exchange, 5:2229 (I[AE—2908) 

Effect of runaway electrons on the impurity ion multiplicity 
distribution in a high-temperature plasma on the Joule heating, 
5:2230 ([AE—3000) 

Effect of the Coulomb collisions on quasilinear relaxation of a fast 
ion beam in a two-component tokamak, 5:2245 ([AE—2960) 

Kinetic method of drift effect investigation in MHD-modes of 
tokamak, 5:2256 (IAE—3008) 

Mathematical model for calculation of velocity, temperature and 
pressure fields in a hydraulic circuit of reactor with “porous” 
heat-generating medium, 5:773 (IAE—3049) 

Technique and programs for two- and three-dimensional 
calculations of energy release fields in reactors with hexagonal 
geometry, 5:836 (IAE—2929) 

Thermal neutron pulse source with maximum flux, 5:963 (IAE— 
2775) 

Two-dimensional flows of relativistic electrons, 5:2244 (IAE— 
2918) 
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Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj —_ SSSR, 

Moscow. Inst. Teoreticheskoj i Ehksperimental'noj Fiziki 

Calculational and experimental investigations of tritium 
accumulation in heavy water reactors, 5:781 (ITEF—122(1977)) 

IRT-2000 reactor optimum operation under the conditions of 
limited reactivity, 5:967 (ITEF—14(1978)) 

Optimization of xenon transients with limited rates of reactor 
power variations, 5:838 (ITEF—8(1978)) 

Technique for calculating the controllability of a nuclear reactor 
with respect to spontaneous power oscillations, 5:839 (ITEF— 
44(1978)) 

Gosudarstvennyj Komitet po Ispol’zovaniyu Atomnoj Ehnergii SSSR, 

Obninsk. Fiziko-Ehnergeticheskij Inst. 

Negative atomic and positive molecular ions in low-temperature 
plasma, 5:2237 (FEI—789) 

Physical aspects of choosing fuel for a research fast reactor, 5:799 
(FEI—850) 

Theoretical and experimental investigation of the temperature 
effect of heterogeneous assemblies with a heavily blocked 
absorber, 5:958 (FEI—807) 

Grace (W.R.) and Co., Memphis, TN (USA) 

Synthesis gas demonstration plant program: Phase I. Annual 

report, August 26, 1977-September 30, 1978, 5:5 (FE—2577-T1) 
Gruy Federal, Inc., Houston, TX (USA) 

Assessment of potential increased oil production by polymer- 
waterflood in northern and southern mid-continent oil fields. 
Final report, 5:49 (BETC—0026-10) 


H 


Hanford Engineering Development Lab., Richland, WA (USA) 

Analysis of FFTF response to hypothetical earthquake with 
postulated primary piping leak and cooling by natural 
circulation, 5:998 (HEDL-SA—1715-FP) 

Analytical study of the dilation of fast reactor fuel assembly ducts, 
5:959 (HEDL-SA— 1677) 

Comparison of a fission-gas effects in a transient overpower test 
(HUT 5-7A) to FRAS3 code predictions, 5:8303 (HEDL-SA— 
1725-FP) 

Crack propagation in irradiated ByC induced by swelling and 
thermal gradients, 5:1496 (HEDL-SA—1827-FP) 

Deformation behavior of UO2 above 2000°C, 5:1481 (HEDL- 
TME—79-37) 

Ductile fracture toughness of heavy section pressure vessel steel 
plate. A specimen-size study of ASTM A 533 steels, 5:1388 
(NUREG/CR—0859) 

Effect of temperature on the fracture toughness behavior of 
Inconel X-750, 5:1386 (HEDL-SA—1818) 

FERRET data analysis code, 5:2360 (HEDL-TME—79-40) 

Fusion materials irradiation test facility at Hanford, 5:2338 
(HEDL-SA—1734) 

General purpose operator interface, 5:1702 (HEDL-SA—1822- 
FP) 

Instrument calibration program for startup on FFTF, 5:962 
(HEDL-SA—1772) 

Nuclear startup, testing and core management of the FTR, 5:960 
(HEDL-SA—1729-FP) 

PINEX-2 experiment: concept verification of an inherent 
shutdown mechanism for HCDA’s, 5:1000 (HEDL-SA—1737- 
FP) 

Pressure sensor for use in the Loss-of-Fluid-Test (LOFT) reactor, 
5:974 (NUREG/CR—0836) 

Properties of light water reactor spent fuel cladding. Interim 
report, 5:1387 (HEDL-TME—78-70) 


Response of FFTF core to protected reactivity addition transients, 


5:961 (HEDL-SA—1743-FP) 

Safety analysis of experiments proposed for irradiation in FFTF, 
5:999 (HEDL-SA—1735-FP) 

Techniques developed to evaluate the fracture toughness offast 
breeder reactor duct, 5:1385 (HEDL-SA—1775) 

Use of fluorescent screens for isotope radiography, 5:1659 
(HEDL-SA—1709-FP) 

Harvard Univ., Cambridge, MA (USA) 

Experimental test of resonant absorption theory. Progress report, 

April 1-June 30, 1979, 5:2252 (COO—4631-7) 
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Hawaii Univ., Honolulu (USA). Hawaii Natural Energy Inst. 

Energy self-sufficiency fo the county of Maui. Volume 1. Energy 
data update, 5:1181 (NP—23911(Vol.1)) 

— Corporate Material Sciences Center, Bloomington, MN 

( 

Development of fluorides for high power laser optics. Quarterly 
technical progress report, 1 April-30 June 1979, 5:1643 (NVO— 
155-5) 

Silicon-on-ceramic process: silicon sheet growth and device 
development for the Large-Area Silicon Sheet and Cell 
Development Tasks of the Low-Cost Solar Array Project. 
Quarterly report No. 11, January 1-March 30, 1979, 5:380 
(DOE/JPL/954356—1) 

Houston Univ., TX (USA) 

Heat transfer in a fluidized counter current bed. Quarterly report, 

August-November, 1978, 5:1651 (FE—2700-5) 
Hunton and Williams, Richmond, VA (USA) 

Current challenges to U.S. nuclear fuel cycle policies: arguments 

and tactics, 5:739 (INIS-mf—4620) 


IBM Watson Research Center, Yorktown Heights, NY (USA) 
Electronic structure of magnetic 3d metals: ground state, Fermi 
surface and photoemission properties, 5:1418 (BNL—26659) 

Idaho National Engineering Lab., Idaho Falls (USA) 

Appendix SB experimental operating specification tests S-SB-2 
through S-SB-5 semiscale Mod-3 small break test series. Interim 
report, 5:994 (EGG/SEMI-TR—011) 

Basic research in engineering: advanced industrial technology, 
5:1265 (FE—2468-56) 

EG and G Idaho Health Physics Training Program, 5:1965 
(CONF-791203—1) 

Experiment data report for test RIA 1-1: reactivity initiated 
accident test series, 5:1080 (NUREG/CR—0516) 

Experiment requirements to determine and relate fuel damage 
limits to core-wide conditions in pressurized water reactors, 
5:995 (EGG-TFBP—S011) 

Licensee event report analysis for selected safety system valves, 
5:1003 (IDO—1570-T22) 

LOFT center module radiation heat transfer for L2-3 & L2-4, 
5:1078 (LTR—1111-63) 

Low enrichment fuel development at INEL, 5:955 (CONF- 
791106—1) 

Nickel contaminated titanium weld wire study, 5:1353 (LTR— 
141-93) 

Power-Cooling Mismatch Test Series Test PCM-1: fuel rod 
behavior report, 5:1083 (NUREG/CR—0907) 

Precise y-ray energies from radionuclide decay and the (n,y) 
reaction: revised values for the neutron mass and selected 
neutron binding energies, 5:2091 (CONF-790968—1) 

Rugged, remotely maintainable pipetter using microprocessor 
control, 5:1542 (CONF-791103—35) 

Simulated fission product oxide behavior in Triso-coated HTGR 
fuel, 5:779 (ORNL/TM—6741) 

Status of fission yield measurements, 5:2158 (CONF-791051—2) 

Thermal analysis of mounting plate and instrument holder in 
upper core support structure for LOFT Core III, 5:973 (LTR— 
1111-66) 


Illinois State Water Survey, Urbana (USA) 


Precipitation sample handling, analysis, and storage procedures. 
Research report 4, 5:1735 (COO—-1199-57) 

Study of atmospheric pollution scavenging. Seventeenth progress 
report, 5:1736 (COO—1199-58) 


Illinois Univ., Chicago (USA). Dept. of Energy Engineering 


Thermal fluid selection for long-distance heat transmission, 5:1634 
(CONF-790803—47) 


Illinois Univ., Urbana (USA) 


Ellipsometric study of salt film formation during passivation, 
5:1442 (COO—1198-1271) 

Experimental studies in the effect of fluid flow upon repassivation 
of corroding iron and cobalt, 5:1443 (COO—1198-1272) 

Forces on liquid lithium modules in a tokamak blanket due to the 
pulsed poloidal magnetic field, 5:2311 (ORNL/TM—69®7) 

Limiting mechanisms of dislocation motion in ice, 5:1519 (COO— 
1198-1276) 
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Photoconductivity studies of the ferrocyanide ion under high 
pressure, 5:1588 (COO—1198-1275) 

Illinois Univ., Urbana (USA). Dept. of Ceramic Engineering 

Hydrogen chemisorption and oxidation of transition metal 
carbides, 5:1485 (COO—1198-1277) 

Illinois Univ., Urbana (USA). Dept. of Computer Science 
Initial value problems: practical theoretical developments, 5:2359 
(COO—2383-0057) 
Illinois Univ., Urbana (USA). Materials Research Lab. 
Crystal growth of bismuth tungstate, 5:1477 (COO—1198-1266) 
Institute for Advanced Study, Princeton, NJ (USA) 

Variable parameter free electron laser, 5:1644 (SLAC-PUB— 
2371(Rev.)) 

Institute of Gas Technology, Chicago, IL (USA) 

Development of combustion data to utilize low-Btu gases as 
industrial process fuels. Project 61004 special report No. 7. 
Premix tunnel burner, 5:36 (FE—2489-41) 

Lithium-metal sulfide and sodium-sulfur batteries for solar energy 
storage, 5:1145 (CONF-781228—3) 

Pressure effect on fuel gas composition and molten carbonate fuel 
celi operation, 5:1213 (CONF-7810130—5) 

Synthetic fuels from peat gasification, 5:2 (CONF-790803—55) 

Instituto de Energia Atomica, Sao Paulo (Brazil) 

Radiation levels in the poll surface of IEA-R1 reactor, 5:964 
(IEA-DT—064) 

Instituto de Energia Atomica, Sao Paulo (Brazil). Centro de 

Engenharia Nuclear 

Temperature distribution in a coaxial ring tube duct for HTR 
applications, 5:774 (IEA—509) 

INTERCOMP Resource Development and Engineering, Inc., 

Houston, TX (USA) 

Economic feasibility of steam drive in light oil reservoirs. Final 
report, 5:116 (DOE/BC/00044— 1) 

International Nickel Co., Inc., Suffern, NY (USA). INCO Research 
and Development Center 

Evaluation of high chromium overlays to protect less alloyed 
substrates from corrosion in a coal gasification atmosphere. 
Quarterly report, September 1-November 30, 1978, 5:1445 
(FE—2621-5) 

Iowa State Univ. of Science and Technology, Ames (USA) 

Frozen phonon calculations for the L(2/3,2/3,2/3) phonon of 
niobium and molybdenum, 5:1427 (ISM—216) 

I. The interaction of ammonia with single crystal rhodium 
catalysts. II. Hydrogen and nitrogen adsorption on a W(111) 
surface: a theoretical molecular orbital approach, 5:1574 

Magnetomechanical coupling and magnetostriction in vertically 
zoned Tb 27Dy 73Fee, 5:1428 (ISM—229) 

Neutron-capture gamma-ray analysis of coal for sulfur, iron, 
silicon, and moisture, 5:23 

Iowa State Univ. of Science and Technology, Ames (USA). Dept. of 

Engineering Science and Mechanics 

Photoplastic study of the effect of friction on the deformation and 
flow of rings in axial compression, 5:1510 (ISM—238) 

Towa Univ., Iowa City (USA). Dept. of Chemistry 

Distribution of energy in bimolecular chemiluminescent reactions 
involving hydrogen atoms. Final report, May 1, 1978-April 30, 
1979, 5:2014 (COO—2326-38) 

Lines in the spectrum of 7LiH (5177 to 8643 A), 5:1562 (COO— 
2326-36) 

Israel Atomic Energy Commission, Beersheba. Nuclear Research 

Center-Negev 

Hybrid reactor blankets for constant energy multiplicaton and flat 
power distribution, 5:902 (NRCN—472) 


J 


Japan Atomic Energy Research Inst., Tokyo 

Densification of uranium dioxide fuel pellets, (2), 5:935 (JAERI- 
M—7807) 

Description of the THYDE-P code. Preliminary report of 
methods and models, 5:1073 (JAERI-M—7751) 

Experimental results of the linear heat rating capsule 72F-12J, 
5:969 (JAERI-M—7705) 

Fuel centerline temperature measurements in NSRR experiment, 
5:970 (JAERI-M—7796) 

Integrity demonstration test of radioactive waste packages deep- 
sea disposal. Hanging down-drawing up sea tests of multistage 
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type and monolithic solid type packages, 5:318 (JAERI-M— 
7780) 

Investigation of LMFBRs with Th blanket for supply of U-233 to 
HTGR, 5:806 (JAERI-M—7763) 

Measurement of fuel pin deformation under cyclic power 
operation. Preliminary experiment, 5:968 (JAERI-M—7634) 

Power distribution characteristics of experimental multi-purpose 
very high temperature gas cooled reactor. Distortions of the 
local power distribution in the fuel lattices of internally-cooled 
pin type and multi-hole type, 5:776 (JAERI-M—7745) 

Present status of fuel motion detection by radiation, 5:1072 
(JAERI-M—7683) 

Jet Propulsion Lab., Pasadena, CA (USA) 

Hydrogen-fueled postal vehicle performance evaluation, 5:1343 
(JPL-PUBL—79-55) 

Low-Cost Solar Array Project: encapsulation material trends 
relative to 1986 cost goals. A current assessment of fabricating a 
%.25 per ft? encapsulation system for a $.50 per watt module, 
5:389 (JPL—5101-61) 

Reactor for simulation and acceleration of solar ultraviolet 
damage, 5:378 (DOE/JPL—1012-31) 

Thermal power systems research and development project. 
Advanced technology department semi-annual progress report, 
October 1977-March 1978, 5:428 (DOE/JPL/1060—3) 

Johns Hopkins Univ., Laurel, MD (USA). Applied Physics Lab. 

Vacuum deposited polycrystalline silicon films for solar cell 
applications. Quarterly technical progress report No. 1, 
September 29-December 31, 1978, 5:390 (SAN—2208-T1) 

Joint Inst. for Nuclear Research, Dubna (USSR). Lab. of Neutron 

Physics 

Experimental investigation of the thermal shock effects in the 
TBR-2 fuel element, 5:971 (JINR—3-11551) 

Logic of the IBR-30 pulsed fast reactor control and protection 
during start-up, 5:941 (JINR—13-11147) 

Thermomechanical analysis of the IBR-2 pulse reactor fuel pin, 
5:1074 (JINR—3-11550) 

Jordbrukstekniska Institutet, Uppsala (Sweden) 

Proceedings from a seminar on methane gas at the Swedish 

Institute of Agricultural Engineering in 1977, 5:351 (JTI—24) 


K 


Kansas State Univ., Manhattan (USA). Dept. of Physics 

Production of low-velocity highly-ionized recoil ions by heavy 
ion bombardment of Ne, 5:2015 (COO—2753-108) 

Theory of electron transfer in ion-atom collisions, 5:2016 (COO— 
2753-109) 

Kansas Univ., Lawrence (USA) 

Stereoelectronic properties of aggregated chlorophyll systems, 
5:1798 (COO—2837-5) 

Kansas Univ., Lawrence (USA). Dept. of Physics 

Reactivity/rate constant ratio for scavengers of charged particles 
in nonpolar liquids, 5:1596 (DOE/TIC—10257) 

Karlsruhe Univ. (TH) (Germany, F.R.). Inst. fuer Physikalische 

Chemie und Elektrochemie 

Equation for the ion product of water; 0-1000°C, 1-10,000 bars, 
5:1560 (CONF-790925—2) 

Kentucky Univ., Lexington (USA). Dept. of Mechanical Engineering 

Basic research engineering: fluid dynamics and thermal processes, 
5:1649 (FE—2468-53) 

Keplinger and Associates, Inc., Tulsa, OK (USA) 

Phase I investigations: a preliminary evaluation of brine injection 
operations at Bayou Choctaw and other strategic petroleum 
reserve sites, 5:141 (UCRL—i5091) 

Kernforschungsanlage Juelich G.m.b.H. (Germany, F.R.) 

Carbon and graphite, 5:1346 (Juel-Conf—25) 

Status of high temperature reactor development in the Federal 
Republic of Germany, 5:777 (Juel-Spez—S) 

Kernforschungsanlage Juelich G.m.b.H. (Germany, F.R.). Inst. fuer 
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composite superconductors, 5:1628 (ORNL/TM—7036) 

Scaling in ELMO Bumpy Torus (EBT), 5:2265 (CONF-790912— 
6) 

Sensitivity theory applied to a transient thermal-hydraulics 
problem, 5:814 (ORNL, TM—6900) 

Stability measurements of a large NbsSn, 5:1625 (CONF-7908 15— 
15) 

Stability of beam-induced tensor pressure tokamaks, 5:2257 
(ORNL/TM—7019) 

Stability of the mesh-cornered synthetic method of diffusion 
acceleration of the DOT-IV transport code, 5:2178 (ORNL/ 
TM—7097) 

Stable crack growth estimates based on effective crack length and 
crack-opening displacements, 5:1381 (CONF-790963—1) 

Statistical analysis of selected parameters for predicting food chain 
transport and internal dose of radionuclides. Final report, 5:1774 
(NUREG/CR—1004) 

Status of load management storage demonstrations, 5:1234 
(CONF-790417—4) 

Storage and retrieval of chemical mutagenesis information, 5:1917 
(CONF-790982— 1) 

Stresses in reinforced nozzle-cylinder attachments under external 
moment loadings analyzed by the finite-element method: a 
parameter study, 5:903 (NUREG/CR—0506) 

Structural design of superconducting magnets for the large coil 
program, 5:1627 (ORNL/TM—6917) 

Summary and bibliography of safety-related events at pressurized- 
water nuclear power plants as reported in 1978, 5:1082 
(NUREG/CR—0861) 

Technique for measuring the apparent thermal conductivity of flat 
insulations, 5:1242 (ORNL/TM—6494) 

Theory of recombination processes, 5:2238 (CONF-790860—1) 

Thermal conveyance systems, 5:1278 (ANL/CES/TE—78-6) 

Transient eddy current in magnet structure members, 5:2299 
(CONF-790947—1) 


PENNSYLVANIA STATE UNIV., UNIVERSITY PARK 


Transient magnetization in practical composite superconductors, 
5:2205 (CONF-790815—31) 

TRIFEM 1: a two-dimensional finite element mesh generator and 
preprocessor for fluid flow problems in straight channels, 5:1655 
(ORNL/TM—6349) 

United States National Waste Terminal Storage argillaceous rock 
studies, 5:280 (CONF-790938—5) 

Water availability for energy in 1985 and 1990, 5:1793 (ORNL/ 
TM—6777) 

Oak Ridge Y-12 Plant, TN (USA) 

Evaluation of a random driver for Y-12 in-plant applications, 5:315 
(Y—2182) 

Iterative calculation of impulse responses from ultrasonic signals, 
5:1708 (Y/DW—23) 

Machine-tool control system for turning nonaxisymmetric 
surfaces, 5:1624 (Y—2186) 

Outgassing behavior of carbon-bonded carbon-fiber thermal 
insulation, 5:1501 (CONF-790625—8) 

Ohio Univ., Athens (USA). Dept. of Physics 

Finite-range coupled reaction channel investigation of the elastic 

transfer process, 5:2097 (ORO—5126-73) 
Oklahoma State Univ., Stillwater (USA) 

Photochemical conversion of coal to gasoline in an entrained bed 

reactor, 5:17 (QRO—S5020-T1) 
Oklahoma Univ., Norman (USA) 

Determining temperature limits of drilling fluids, 5:651 (QRO— 
5218-T1) 

Event timing in high purity germanium coaxial detectors, 5:1692 
(ORO—5933-T2) 

Oregon State Univ., Corvallis (USA) 

Studies of actinide waste burnup and use in fast spectra. Quarterly 

report, October 1-December 31, 1977, 5:815 (RLO—2227/T32- 


4) 
Oregon State Univ., Corvallis (USA). Air Resources Center 
Wet and dry removal processes and estimated residence times for 
some atmospheric pollutants, 5:1750 (SR—0980-7) 
Oregon State Univ., Corvallis (USA). Radiation Center 
Oregon State University TRIGA Reactor annual report, 5:957 
(DOE/ER/01953—T1) 
Oregon State Univ., Corvallis (USA). School of Oceanography 
Exploration of volcanic geothermal energy resources based on 
rheological techniques. Fourth technical status report, January 
1, 1979-March 31, 1979, 5:613 (DOE/ET/28453—4) 
Exploration of volcanic geothermal energy resources based on 
rheological techniques. First technical status report, April 1, 
1978-June 30, 1978, 5:614 (RLO—2227-T37-1) 
Orkand Corp., Silver Spring, MD (USA) 
Spent Nuclear Fuel Storage Program user's guide, 5:833 (DOE/ 
EIA/8589—2) 
= Fiberglas Corp., Granville, OH (USA). Technical 
nter 
Proceedings of the workshop on the dynamic response of 
environmental control processes in buildings, Lafayette, 
Indiana, March 13-15, 1979, 5:1219 (CONS—4221-T1) 
Owens-Illinois, Inc., Toledo, OH (USA) 
Owens-Illinois subsystem design package for the SEC-601 air- 
cooled solar collector, 5:545 (DOE/NASA/CR— 161094) 
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Paducah Gaseous Diffusion Plant, KY (USA) 
UF; release experience and prevention in United States gaseous 
diffusion plants, 5:301 (K Y—690) 
Pennsylvania State Univ., University Park (USA) 
Conservation of oil in orchard heating. Final report, July 1, 1978- 
Jue: 30, 1979, 5:1264 (DOE/S/4397—3) 
Pennsylvania State Univ., University Park (USA). Center for Air 
Environment Studies 
Cupolas minimize the energy required to melt ferrous alloys, 
5:1272 (COO—2840-11) 
Pennsylvania State Univ., University Park (USA). Dept. of 
Horticulture 
Evaluation and refinement of sprinkler application rate models 
used in frost protection, 5:1273 (COO—4397-T1) 
Turbulent energy losses during orchard heating, 5:1260 (COO— 
4397-T2) 





PENNSYLVANIA UNIV., PHILADELPHIA (USA) 


Pennsylvania Univ., Philadelphia (USA) 

Electrochemical investigations of novel electrode materials. 
Progress report, 1 August 1978-31 July 1979, 5:1146 (COO— 
4356-2) 

Pennsylvania Univ., Philadelphia (USA). Moore School of Electrical 

Engineering 


Analysis and evaluation of processes and equipment in Tasks II 
and IV of the Low-Cost Solar Array Project. Quarterly report, 
October 1977-January 1978, 5:383 (DOE/JPL/954796—1) 

Physical Sciences, Inc., Woburn, MA (USA) 

Investigation of concept of efficient short wavelength laser. 
Quarterly progress report, 1 July 1977-30 September 1977, 
5:1637 (COO—4223-2) 

Investigation of concept of efficient short wavelength laser. 
Interim progress report, 1 April 1977-30 April 1978, 5:1638 
(COO—4223-4) 

Pittsburgh Univ., PA (USA). Dept. of Chemistry 

Heat capacity studies of RFe2 intermetallic compounds (R = Ho, 

Er and Lu)/sup a/, 5:1426 (ISM—215) 
Planning Research Corp., McLean, VA (USA) 

Department of Energy’s solar update. Four regional conferences 
highlighting the objectives, plans, and experience of the 
National Commercial Solar Heating and Cooling 
Demonstration Program and the National Solar Data Program, 
5:440 (CONF-780701—) 

Department of Energy’s solar update. Four regional conferences 
highlighting the objectives, plans, and experience of the 
National Commercial Solar Heating and Cooling 
Demonstration Program and the National Solar Data Program, 
5:441 (CONF-780701—(Rev.)) 

Portland Cement Association, Skokie, IL (USA). Construction 

Technology Labs. 

Use of precalciners to remove alkali from raw material in the 
cement industry. Quarterly technical progress report, May-June 
1979, 5:1564 (COO—4929-4) 

Princeton Univ., NJ (USA) 
Detailed modeling of diesel combustion, 5:1286 (CONF-7709196— 


1) 
Princeton Univ., NJ (USA). Dept. of Mechanical and Aerospace 
Engineering 


Chemical kinetic modeling for combustion applications, 5:1609 
(UCRL—81777) 

Formation and control of fuel-nitrogen pollutants in catalytic 
combustion of coal-derived gases. Quarterly technical progress 
report, June 15 to September 15, 1978, 5:38 (FE—2762-5) 

Univ., NJ (USA). Elementary Particles Lab. 

Production of high mass muon pairs by 225 GeV/c hadron beams 
and a determination of the pion s -ucture function, 5:2042 
(COO—3072-102) 

Princeton Univ., NJ (USA). Plasma Physics Lab. 

Digital computer simulation method for complex converter 
systems, 5:2309 (PPPL—1590) 

Effect of finite beta on drift wave turbulence and particle 
confinement, 5:2258 (PPPL—1585) 

Guiding-center Hamiltonian for large gyroc xcursion particles in 
mirror configurations, 5:2246 (PPPL—1566) 

Interstellar propulsion using a pellet stream for momentum 
transfer, 5:2346 (PPPL—1583) 

Plasma heating by externally launched ion Bernstein waves, 5:2224 
(PPPL—1593) 

Self-consistent kinetic theory of stochasticity, 5:2247 (PPPL-AF— 
89) 

Public Works Canada, Ottawa, Ontario 

District energy system analysis (DESA): user’s manual, 5:1169 
(NP—23907) 

Purdue Univ., Lafayette, IN (USA) 

Annual progress report, 1 October 1977-28 February 1979, 5:2041 
(COO— 1428-459) 

Proceedings of the workshop on the dynamic response of 
environmental control processes in buildings, Lafayette, 
Indiana, March 13-15, 1979, 5:1219 (CONS—4221-T1) 

Validation issues: a view from the trenches, 5:1147 (BNL—26138) 

Purdue Univ., Lafayette, IN (USA). Dept. of Chemistry 

Deexcitation processes in nuclear reactions. Progress report, 
August 1, 1978-July 31, 1979, 5:2159 (COO—1505-94) 

Purdue Univ., Lafayette, IN (USA). School of Nuclear Engineering 

Fast Breeder Blanket Facility. Quarterly progress report, January 
1, 1979-March 31, 1979, 5:956 (COO—2826-12) 
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Radievyj Inst., Leningrad (USSR) 
Secondary electron radiation, 5:2179 (UCRL-Trans—11465) 
Rensselaer Polytechnic Inst., Troy, NY (USA) 

Mechanical behavior of underground laminar pipe type power 
cable systems. Progress report, 5:732 (COO—4610-2) 

Model of torsional behavior in thermo-mechanical bending, 5:733 
(COO—4610-T1) 

Scaling in ELMO Bumpy Torus (EBT), 5:2265 (CONF-790912— 
6) 

Second annua! symposium on fuels from biomass, 5:397 (CONF- 
7806107—P 1) 

Second annual symposium on fuels from biomass, 5:409 (CONF- 
7806107—P2) 

Rensselaer Polytechnic Inst., Troy, NY (USA). Dept. of Physics 

Theory of heavy ion collisions. Annual progress report, 5:2242 
(COO—3463-52) 

Resources Conservation Co., Renton, WA (USA) 

Demonstration of a new energy-saving pulp and paper industry 

sludge-disposal system. Final report, 5:1274 (IDO—1687-1) 
Rio Blanco Natural Gas Co., Denver, CO (USA) 

Fourth frac treatment Well Federal No. 498-4-1, Rio Blanco 

County, Colorado. Final report, 5:178 (DOE/ET/12148—1) 
Pisoe National Lab., Roskilde (Denmark) 

Details of design, irradiation and fission gas release for the Danish 
UO.-Zr irradiation test 022, 5:936 (RISO-M—2152) 

Notes on human error analysis and prediction, 5:1088 (RISO-M— 
2139) 

Power ramp and fission gas performance of fuel pins M20-1B, M2- 
2B and T9-3B, 5:1089 (RISO-M—2151) 

Rochester Univ., NY (USA) 

Sampling and analysis of suspended particles and vapors by 

continuum source particle beams, 5:1751 (UR—3490-1741) 
Rochester Univ., NY (USA). Dept. of Chemistry 

Study of intermolecular interactions of ozone. Second progress 
report, 12/1/78-7/15/79, 5:1563 (COO—4321-2) 

Rockwell International Corp., Canoga Park, CA (USA). Energy 

Systems Group 

Actinide recovery from combustible waste: the Ce(IV)-NHOs 
system. Final report, 5:271 (RFP--2907) 

Corrosion of delta plutonium in Rocky Flats tap water, 5:1448 
(RFP—2891) 

Safety approach to the selection of design criteria for the CRBRP 
reactor refueling system, 5:991 (CONF-7908 16—60) 

Waste management analysis for the nuclear fuel cycle: actinide 
recovery from combustible waste, October 1977-March 1978, 
5:270 (RFP—2798) 

Rockwell International Corp., Canoga Park, CA (USA). 

Environmental and Energy Systems Div. 

Advanced development of a short-residence-time hydrogasifier. 
Second quarterly technical progress report, January 1-March 
31, 1979, 5:9 (FE—3125-5) 

Rockwell International Corp., Canoga Park, CA (USA). Rocketdyne 

Div. 

Design and operational characteristics of the cryopump high- 
vacuum system for the 25000-liter target chamber of the Helios 
laser facility, 5:2340 (LA-UR—79-2535) 

Rockwell International Corp., Richland, WA (USA). Rockwell 

Hanford Operations 

Decontamination and decommissioning of plutonium- 
contaminated facilities at the Hanford site, 5:309 (RHO-SA—68) 

Evaluation of the mound facility calorimeter equilibrium 
prediction program, 5:1549 (RHO-SA—114) 

Experiments with a High Anticoincidence Ge (Li) Detector 
System, 5:1553 (RHO-SA—101) 

Laboratory evaluation of an ion exchange process for removing 
cesium from Purex acid waste solutions, 5:272 (RHO-CD—739) 

Microstructural characterization of glass and ceramic simulated 
waste forms, 5:251 (SAND—79-1667C) 

Volume reduction of metallic waste, 5:273 (RHO-SA—91) 

Runzheimer and Co., Inc., Rochester, WI (USA). Living Cost Div. 

Runzheimer plan of living cost standards, 5:1155 (UCRL—15075) 





JANUARY 15, 1980 


Ss 


Sandia Labs., Albuquerque, NM (USA) 

Advanced reactor safety research quarterly report, April-June 
1978, 5:1079 (NUREG/CR—0469(V ol.7)) 

Analysis of MC2730 cleaning procedures as related to anomalous 
voltage degradation, 5:325 (SAND—79-1066) 

Application of SAFE to an operating reactor, 5:746 (NUREG/ 
CR—0928) 

Batteries for specific solar applications: project description, 5:393 
(SAND—79-1782C) 

Beneficial Uses Program. Progress report for period ending June 
30, 1978, 5:323 (SAND—78-1951) 

Bias errors in a random vibration extremal control strategy, 5:1617 
(SAND—79-1222C) 

Characterization and aging of rubber modified epoxies, 5:1513 
(SAND—79-1858C) 

Coal liquefaction short residence time process research. Second 
quarterly report, January 1-March 31, 1979, 5:20 (SAND—79- 
1834) 

Compressibility of granulated rock salt, 5:1973 (SAND—79-1119) 

Conasauga Near Surface Heater Experiment. Implications for a 
repository sited in a water-saturated argillaceous formation, 
5:293 (SAND—79-1474C) 

Cryogenicaily cooled electrodynamic shakers, 5:1619 (SAND— 
79-1731C) 

Deflagration-to-detonation transition project: quarterly report, 
December 1978-February 1979, 5:1723 (SAND—79-1267) 

Development of boron carbide-copper cermets. Status report, 
5:1474 (SAND—78-2317) 

Development of scenarios for long-term release of radionuclides 
from the proposed waste isolation pilot plant in southeastern 
New Mexico, 5:303 (SAND—79-0955C) 

Economic analysis of Darrieus vertical axis wind turbine systems 
for the generation of utility grid electrical power. Volume IV. 
Summary and analysis of the A.T. Kearney and Alcoa 
Laboratories point design economic studies, 5:670 (SAND—78- 
0962(Vol.4)) 

Effect of cleaning cost on process heat from line-focus solar 
collectors, 5:549 (SAND—79-1293C) 

Effects of oxygen contamination on chemical composition and 
bonding in CVD silicon nitride, 5:1489 (SAND—79-0087C) 

Field test programs of borehole plugs in southeastern New 
Mexico, 5:294 (SAND—79-1634C) 

Frank-Kamenetskii problem revisited. Part I: boundary conditions 
of the first kind, 5:1607 (SAND—78-1509(Rev.)) 

FY78 annual progress report: midtemperature component and 
subsystem development project, 5:548 (SAND—79-0800) 

Generation of hydrogen during the first three hours of the Three 
Mile Island accident, 5:1084 (NUREG/CR—0913) 

Identification of the elastic constants for composites using modal 
analysis, 5:1504 (SAND—79-0527) 

In situ photoemission from semiconducting WOs electrodes, 
5:1590 (SAND—79-0517C) 

Independent verification options for inspecting nuclear power 
plant facilities. Final report, 5:745 (NUREG/CR—0826) 

Influence of codeposited impurities on the thermocompression 
bonding of electroplated gold, 5:1358 (SAND—79-8525) 

Infrared-visible double-resonance ionization spectroscopy, 5:2018 
(SAND—79-1971C) 

Integration of equally spaced sampled data using a generalized 
reconstruction formula, 5:2364 (SAND—79-0648) 

Introduction to computational techniques for boundary layers, 
5:2028 (SAND—79-0893) 

Low energy ion erosion studies of machine faceted stainless steel, 
5:2342 (SAND—79-1743C) 

Mechanical energy storage technology development. Annual 
report, FY78 through spring 1979, 5:1133 (SAND—79-1151) 
Mechanical modeling of nuclear waste disposal in argillite at the 

Nevada Test Site, 5:290 (SAND—79-1047C) 

Microstructural characterization of glass and ceramic simulated 
waste forms, 5:251 (SAND—79-1667C) 

MNOS memory related effects of oxygen contamination in CVD 
silicon nitride, 5:1488 (SAND—79-0086C) 

Neutron generator instrumentation at the Department 2350 
Neutron Generator Test Facility, 5:1706 (SAND—78-1188) 

Nonrecursive Wiener filter design, 5:2365 (SAND—79-1319) 


SANDIA LABS., LIVERMORE, CA (USA) 


Nuclear power plant fire protection: fire-hazards analysis 
(subsystems study Task 4), 5:1081 (NUREG/CR—0654) 

Nuclear power plant fire protection: ventilation. (Subsystems 
Study Task 1), 5:904 (NUREG/CR—0636) 

Numerical simulation of dual-media thermal energy storage 
systems, 5:1138 (SAND—78-2282) 

Parabolic-trough/flat-plate collector performance comparison, 
5:550 (SAND—79-1296C) 

Photovoltaic advanced systems test facility control and data- 
acquisition system, 5:392 (SAND—79-0927) 

Photovoltaic transient analysis program user's guide. Volume III. 
PV-TAP/NET-2 user’s manual, 5:391 (SAND—78-7038(Rev.)) 

Pre-WIPP in-situ experiments in salt. Part I. Executive summary. 
Part II. Program description, 5:289 (SAND—79-0625) 

Procedures for the formation and interpretation of textile 
drawings, 5:1610 (SAND—78-2430) 

Production and post-acceleration of intense ion beams in 
magnetically insulated gaps, 5:2325 (SAND—79-1673) 

Properties and applications of ion-implanted alloys, 5:1356 
(SAND—79-1220C) 

Review of selected on-site DOE small solar thermal power plant 
experiments, 5:536 (SAND—79-1040C) 

Revised simplex code for LP problems using orthogonal 
decomposition: a user’s guide, 5:2363 (SAND—78-2322) 

Second meeting of the technical advisory panel, 5:121 (SAND— 
79-1632) 

Selected algorithms for the linearly constrained least squares 
problem: a user's guide, 5:2362 (SAND—78-1290) 

Shipping containers for nuclear material: a descriptive 
bibliography, 5:1632 (NUREG/CR—0614) 

Some new developments in shock wave research, 5:1618 
(SAND—79-1502C) 

Special Projects Division. Quarterly report of progress, April 1- 
June 30, 1979, 5:1967 (SAND—79-1486) 

Statistical analysis of the blowdown phase of a loss-of-coolant 
accident in a pressurized water reactor as calculated by 
RELAP4/MOD6, 5:1091 (SAND—79-1962C) 

Strategic petroleum reserve corrosion: site-specific aspects and 
failure analysis of corroded pipes from the Bryan Mound site, 
5:140 (SAND—79-1469) 

Summary of results and plans of the experimental program for the 
Waste Isolation Pilot Plant, 5:296 (SAND—79-1950C) 

Technical manual for the Eclipse S-200, S-230 data acquisition 
program DATA, 5:1707 (SAND—79-8052) 

Technical progress report for FY-79: investigation of water jet 
drilling for methane drainage, 5:28 (ALO—0789-T13) 

Terrain effects on line of sight (ground-to-air) in the Fulda Gap 
area, 5:2347 (SAND—79-0489) 

Test plan: Potash Core Test. WIPP experimental program 
borehole plugging, 5:292 (SAND—79-1306) 

Test results and supporting analysis of a near surface heater 
experiment in the Eleana Argillite, 5:295 (SAND—79-1746C) 

Theory of small helical magnetic flux compression amplifiers, 
5:2348 (SAND—79-1075) 

Thermal aspects of the Eleana near-surface heater experiment, 
5:300 (SAND—79-1036C) 

Thermophysical properties of rocks: a perspective on data needs, 
sources and accuracy, 5:291 (SAND—79-1259C) 

Transportation of radioactive wastes from nuclear fuel cycles, 
5:252 (SAND—79-1886C) 

Utilization of magma energy: a project summary, 5:662 (SAND— 
78-0190) 

Weaponization study of canard actuator control systems for an 
ERB/TIGER II application, 5:1616 (SAND—78-2402) 


Sandia Labs., Livermore, CA (USA) 


B77 roll control system: summary report, 5:1730 (SAND—79- 
8047) 

Corrosion resistance of zinc-nickel plated U-O.75 Ti, 5:1449 
(SAND—79-8041) 

Fundamental combustion and diagnostics research at Sandia. 
Progress report, April-June 1979, 5:1608 (SAND—79-8256) 

Influence of purity level on the mechanical properties of hot 
isostatically pressed beryllium, 5:1357 (SAND—79-8232) 

Methanol-based heat pumps for storage of solar thermal energy. 
Phase I. Final report, April 25, 1977-June 30, 1978, 5:501 
(SAND—79-8188) 

Physical properties of NHsCl 3NHs, 5:1140 (SAND—79-8049) 





SCIENCE APPLICATIONS, INC., LA JOLLA, CA 


User's manual: primary data reduction programs for the Eclipse S- 
200/230 shock and vibration measurement systems, 5:1620 
(SAND—79-8053) 

Science Applications, Inc., La Jolla, CA (USA) 

Demonstration and evaluation of solid state photomultiplier tube 
for uranium exploration instrumentation, 5:207 (GJBX— 
132(79)) 

Science Research Council, Chilton (UK). Rutherford Lab. 

Notes of a symposium on heavy ion fusion, held at the Cosener’s 

House, Abingdon on 16 June 1978, 5:2324 (RL—79-003) 
Shriver (R.) Associates, Washington, DC (USA) 
Middle distillate market profile report, 5:132 (DOE/ERA/6379— 


1 
cusihnieie. Garpenberg (Sweden). Institutionen foer 

Skogsteknik 

Description of a project concerning the utilization of wood for the 
production of energy. Progress report, 5:415 (SHG-IST—1) 

Sloan-Kettering Inst. for Cancer Research, New York (USA) 

Biomedical research with cyclotron produced radionuclides, 
5:1869 (COO—4268-7) 

Solar Energy Research Inst., Golden, CO (USA) 

Analysis of a heat exchanger-thermoelectric generator system, 
5:438 (SERI/TP—35-253) 

Land-use barriers and incentives to the use of solar energy, 5:372 
(SERI/TR—62-267) 

Second annual conference on absorber surfaces for solar receivers, 
5:552 (SERI/TP—49-182) 

Solar Optical Materials Program Activity Committee. Progress 
report, July 1, 1978-January 31, 1979, 5:551 (SERI/PR—31-137) 

Survey of state approaches to solar energy incentives, 5:371 
(SERI/TR—62-265) 

Use of a Fabry-Perot resonator at millimeter wave frequencies in 
the determination of thin-film resistivities, 5:394 (SERI/TR— 
32-227) 

Sperry Univac, St. Paul, MN (USA) 

Reduction of a discrete event simulation to a Markov chain, 
5:2355 (BNL—26707) 

Springborn Labs., Inc., Enfield, CT (USA) 

Investigation of test methods, material properties, and processes 
for solar cell encapsulants. Tenth quarterly progress report, 
August 12-November 12, 1978, 5:381 (DOE/JPL/954527—9) 

SRI International, Arlington, VA (USA) 

JASON. Long term impact of atmospheric carbon dioxide on 

climate. Technical report, 5:1731 (SRI—5793) 
SRI International, Menlo Park, CA (USA) 

Potential hazard to secondary containment from HCDA- 
generated missiles and sodium fires, 5:1090 (SAN—0115-097-T1) 

Societal change and California's energy futures: the limitations of 
economic analysis, 5:1156 (UCRL—15086) 

SRI International, Menlo Park, CA (USA). Poulter Lab. 

Mechanics of a highway accident at Wichita, Kansas, involving 
natural uranium concentate. Final report, April 29, 1979-August 
15, 1979, 5:308 (NUREG/CR—0992) 

Stanford Linear Accelerator Center, CA (USA) 

Further measurements of parity non-conservation in inelastic 
electron scattering, 5:2094 (SLAC-PUB—2401) 

New method for positron production at SLAC, 5:1676 (SLAC- 
PUB—2393) 

Parity nonconservation in polarized electron scattering at high 
energies, 5:2072 (SLAC-PUB—2409) 

Particle acceleration with TEo:; cavity, 5:1684 (SLAC-PUB— 
2392) 

Variable parameter free electron laser, 5:1644 (SLAC-PUB— 
2371(Rev.)) 

Stanford Univ., CA (USA). Dept. of Statistics 

Mathematical models of cancer and their use in risk assessment. 
Technical report No. 27, 5:1875 (COO—2874-T1) 

Methods for analyzing panel studies of acute health effects of air 
pollution. Technical report No. 25, 5:1957 (COO—2874-52) 

Statens Inst. foer Byggnadsforskning, Stockholm (Sweden) 

Lakes and seas as sources of heat for a heat pump plant. A pilot 
study, 5:1225 (NP—23953) 

Study of a system consisting of a heat pump combined with heat 
accumulation in the soil, 5:1227 (SIB-R—85-1877) 

State Univ. Coll., Buffalo, NY (USA) 

Continuation of studies on thermoregulation of fish and turtles in 
thermally stressed habitats. Annual progress report, | October 
1978-30 September 1979, 5:1915 (COO—2502-16) 
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State Univ. of New York, Binghamton (USA) 

Gene-enzyme relationships in somatic cells and their organismal 
derivatives in higher plants. Progress report, 5:1823 (COO— 
4967-1) 

State Univ. of New York, Stony Brook (USA) 

Theroretical studies of chemisorption on transition metal surfaces: 
interaction of hydrogen with titanium. Progress report, June 1, 
1978-July 31, 1979, 5:1425 (COO—4387-3) 

State Univ. of New York, Stony Brook (USA). Dept. of Chemistry 

Theoretical studies of chemisorption on transition metal surfaces: 
interaction of hydrogen with titanium, 5:1424 (COO—4387-2) 

State Univ. of New York, Stony Brook (USA). Dept. of Mechanical 

Engineering 

Interim progress report on an investigation of energy transport in 
porous insulator systems, 5:1226 (ORNL/SUB—7551/1) 

State Univ. of New York, Stony Brook (USA). Dept. of Physics 

Nuclear theory group. Progress report and renewal proposal, 
5:2163 (COO—3001-T1) 

Stearns-Roger Services, Inc., Denver, CO (USA) 

Solar thermal repowering systems integration. Final report, 5:434 
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for which the title contains little or no information related to the 
subject entry, it may be replaced entirely by the supplementary 
information. A qualifier is not always required, and in such cases the 
title will follow the unqualified subject descriptor. 

The descriptors selected for use as subject terms are generally 
the names of specific materials, things, or processes. To the extent 
possible, a qualifier is selected to describe the properties of, or 
processses applied to, the subject term. 

Index entries are selected to indicate the important ideas and 
concepts presented in a document, rather than words that may 
appear in the text. Within the available thesaurus terms, the most 
probable or logical place to look for typical information is selected. 
“See references” are included to guide users from synonymous terms 
or phrases to the descriptor selected as a subject heading for the 
concept. (e.g. Pipeline Quality Gas see HIGH BTU GAS). "See also 
references” are used to indicate where to find references to subject 
concepts that are narrower, broader, or related to a particular 
subject heading. To complete an exhaustive search of a given 
subject, all such headings should be reviewed. 
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ABSORPTION SPECTROSCOPY/DOUBLE RESONANCE 
METHODS 
Infrared double resonance of SF¢ with a tunable diode laser, 
5:1985 
ACCELEROMETERS/PERFORMANCE TESTING 
Evaluation of some cryogenic sensors and instrumentations for a 
large superconducting MHD magnet, 5:1206 (CONF-790815-30) 
ES 


See QUARKS 
ACETIC ACID ESTERS/CARCINOGENESIS 
Resistance of germfree athymic nude mice to two-stage skin 
carcinogenesis, 5:1931 (CONF-790922-3) 
ACETONE/CHEMICAL REACTION YIELD 
Reaction of CO with Ta(eta®-C;Me;)Me;. Intramolecular 
reductive coupling of carbon monoxide via an eta*-acetone 
intermediate, 5:1583 
ACID HYDROLYSIS/CHEMICAL REACTION KINETICS 
Acid hydrolysis of cellulosic biomass, 5:358 (CONF-7806107-P1) 
ACIDITY 
See PH VALUE 
ACIDS (INORGANIC) 
See INORGANIC ACIDS 
ACRYLIC POLYMERS 
See POLYACRYLATES 
ACTINIDE BURNER REACTORS/REACTOR LATTICE 
FARAMETERS 
Studies of actinide waste burnup and use in fast spectra. Quarterly 
report, October 1-December 31, 1977, 5:815 (RLO-2227/T32-4) 
ACTINIDES/ELI;CTRONIC STRUCTURE 
Isorner shifts in the actinides. Chapter 11, 5:2007 


ACTINIDES/INVENTORIES 
RICE - a reactor inventory code for calculating actinide and 
fission product arising using a point source model, 5:311 
(CEGB-RD/B/N-4138) 
ACTINIDES/ISOMER SHIFT 
Isomer shifts in the actinides. Chapter 11, 5:2007 
ACTINIDES/LEACHING 
Actinide recovery from combustible waste: the Ce(IV)-NHOs 
system. Final report, 5:271 (RFP-2907) 
Waste ey AM analysis for the nuclear fuel cycle: actinide 
recovery from combustible waste, October 1977-March 1978, 


5:270 (RFP-2798) 
ACTINIDES/RECOVERY 
Recovery of actinides from TBP-Na2Cos; scrub-waste solutions: 
the ARALEX process, 5:255 (ANL-79-74) 
ACTINIDES/REMOVAL 
Removal of inhaled industrial mixed oxide aerosols from Beagle 
- 4 by lung lavage and chelation therapy, 5:1905 (LF-60(12- 


ACTIVATION DETECTORS/PERFORMANCE 
Delayed detectors for neutron flux measurement in fusion 
experiments, 5:1690 (INIS-mf-4717) 
ADENOMAS/CHEMOTHERAPY 
Inhibition of adenocarcinoma TA3 ascites tumor growth by 
rifamycin derivatives, 5:1837 
ADENOMAS/INHIBITION 
Inhibition of adenocarcinoma TA3 ascites tumor growth by 
rifamycin derivatives, 5:1837 
ADGEZATOR 
See ELECTRON-RING ACCELERATORS 
AEROSOL GENERATORS 
Development of a fluid-bed aerosol generator for fly ash 
resuspension, 5:1744 (LF--60(12-78)) 
AEROSOL GENERATORS/VAPOR CONDENSATION 
High-capacity condensation aerosol generation system, 5:1745 
(LF--60(12-78)) 
ROSOLS 


See also RADIOACTIVE AEROSOLS 
AEROSOLS/ATMOSPHERIC CHEMISTRY 
Wet and dry removal processes and estimated residence times for 
some atmospheric pollutants, 5:1750 (SR-0980-7) 
AEROSOLS/CHEMICAL COMPOSITION 
Sampling and analysis of suspended particles and vapors by 
continuum source particle beams, 5:1751 (UR-3490-1741) 
AEROSOLS/DEPOSITION 
Deposition of sulfuric acid aerosols in rats as affected by an.bient 
relative humidity, aerosol droplet size and concentration of the 
aerosol, 5:1935 (LF-60(12-78)) 
AEROSOLS/MEASURING INSTRUMENTS 
Evaluation of instrumental methods for the size characterization of 
ultrafine particle aerosols, 5:1748 (LF--60(12-78)) 
AEROSOLS/PARTICLE SIZE 
Evaluation of instrumental methods for the size characterization of 
ultrafine particle aerosols, 5:1748 (LF--60(12-78)) 
Sampling ana analysis of suspended particles and vapors by 
continuum source particle beams, 5:1751 (UR-3490-1741) 
AEROSOLS/SAMPLING 
Particle bounce in cascade impactors, 5:1749 (LF--60(12-78)) 
Sampling and analysis of suspended particles and vapors by 
continuum source particle beams, 5:1751 (UR-3490-1741) 
AEROSOLS/TOXICITY 
Toxicity of 0.4 and 0.8 jam sulfuric acid aerosols in the guinea pig, 
5:1942 (LF-60(12-78)) 
AGE GROUPS/COMPARATIVE EVALUATIONS 
Species and age comparison of normal lung cell type distribution 
and kinetics, 5:1833 (LF-60(12-78)) 


AE 





AGGLUTINATION 


AGGLUTINATION 

See ANTIGEN-ANTIBODY REACTIONS 
AGRICULTURAL WASTES 

See also MANURES 
AGRICULTURAL WASTES/BIODEGRADATION 

Thermochemical treatment of lignocellulosic and nitrogenous 
residuals for increasing anaerobic biodegradability, 5:346 
(CONF-7806107-P2) 

AGRICULTURAL WASTES/BIOGAS PROCESS 

Proceedings from a seminar on methane gas at the Swedish 
Institute of Agricultural Engineering in 1977, 5:351 (JTI-24) 

AGRICULTURAL WASTES/ENZYMATIC HYDROLYSIS 

Fermentable sugars from cellulosic wastes as a natural resource, 
5:361 (CONF-7806107-P2) 

Raw materials evaluation and process development studies for 
conversion of biomass to sugars and ethanol, 5:357 (CONF- 
7806107-P1) 

AGRICULTURAL WASTES/FRACTIONATION 

Fermentable sugars from cellulosic wastes as a natural resource, 
5:361 (CONF-7806107-P2) 

AGRICULTURAL WASTES/SOLVENT EXTRACTION 

Fermentable sugars from cellulosic wastes as a natural resource, 
5:361 (CONF-7806107-P2) 

AGRICULTURAL WASTES/THERMOCHEMICAL 

PROCESSES 

Thermochemical treatment of lignocellulosic and nitrogenous 
residuals for increasing anaerobic biodegradability, 5:346 
(CONF-7806107-P2) 

AGRICULTURE/ENERGY CONSERVATION 

Conservation of oil in orchard heating. Final report, July 1, 1978- 

June 30, 1979, 5:1264 (DOE/S/4397-3) 
AGRICULTURE/RESEARCH PROGRAMS 
Conservation of oil in orchard heating. Final report, July 1, 1978- 
June 30, 1979, 5:1264 (DOE/S/4397-3) 
AIR CONDITIONERS 
See also SOLAR AIR CONDITIONERS 
AIR CONDITIONERS/ENERGY EFFICIENCY 
Directory of central air conditioners, 5:1230 (NP-23971) 
AIR CONDITIONERS/PERFORMANCE 
Directory of central air conditioners, 5:1230 (NP-23971) 
AIR CONDITIONERS/STANDARDS 
Directory of central air conditioners, 5:1230 (NP-23971) 
AIR CONDITIONING 
See also SOLAR AIR CONDITIONING 
AIR CONDITIONING/ANNUAL ENERGY STORAGE 

Annual thermal energy storage in ground-water aquifers, 5:1136 
(CONF-790328-P1) 

AIR CONDITIONING/COLD STORAGE 

Application of thermosyphon in a long-duration low temperature 
storage system for residential cooling, 5:1231 (CONF-790328- 


Pl) 
AIR FILTERS/FIRE RESISTANCE 
Convective heat exposure from large fires to the final filters of 
ventilation systems, 5:1631 (UCRL-52819) 
AIR POLLUTION 
See also INDOOR AIR POLLUTION 
AIR POLLUTION/BIOLOGICAL EFFECTS 
Methods for analyzing panel studies of acute health effects of air 
pollution. Technical report No. 25, 5:1957 (COO-2874-52) 
Use of rat lung homogenates in microbial mutagenesis testing, 
5:1835 (LF-60(12-78)) 
AIR POLLUTION/CHEMISTRY 
Basic energy science, 5:1558 (ANL-79-22) 
AIR POLLUTION/DATA ANALYSIS 
Comparison of interpolation methods for sparse data: Application 
to wind and concentration fields, 5:1733 
Methods for analyzing panel studies of acute health effects of air 
pollution. Technical report No. 25, 5:1957 (COO-2874-52) 
AIR POLLUTION/DISEASES 
Respiratory function of 15-week and 18-month-old Fischer-344 
rats, 5:1852 (LF-60(12-78)) 
AIR POLLUTION/ENVIRONMENTAL TRANSPORT 
Air-water interface: particulate matter exchange across the air- 
water interface, 5:1756 
Tests of various numerical algorithms applied to a simple trace 
constituent air transport problem, 5:1757 
AIR POLLUTION/MONITORING 
Instrumentation for environmental monitoring: biomedical 
(Update to manual), 5:1738 (LBL-1(Vol.4)) 
AIR POLLUTION/POLLUTION REGULATIONS 
Potential ambient standards for atmospheric sulfates, 5:1763 
(BNL-51007) 
AIR POLLUTION/WASHOUT 
Study of atmospheric pollution scavenging. Seventeenth progress 
report, 5:1736 (COO-1199-58) 
AIR POLLUTION CONTROL 
Potential ambient standards for atmospheric sulfates, 5:1763 
(BNL-51007) 
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AIR POLLUTION CONTROL/MEETINGS 
Proceedings: second NO/sub x/ control technology seminar, 
5:706 (EPRI-FP-1109-SR) 
AIR POLLUTION MONITORS/PHOTOACOUSTIC 
SPECTROSCOPY 
Characteristics of a photoacoustic air pollution detector at CO2 
laser frequencies, 5:1752 
AIR QUALITY/STANDARDS 
Legal standards for the regulation of NO/sub x/ emissions, 5:1764 
(EPRI-FP-1109-SR) 
AIRCRAFT/DETECTION 
Terrain effects on line of sight (ground-to-air) in the Fulda Gap 
area, 5:2347 (SAND-79-0489) 
AIRCRAFT/VISIBILITY 
Terrain effects on line of sight (ground-to-air) in the Fulda Gap 
area, 5:2347 (SAND-79-0489) 
ALABAMA/GEOCHEMICAL SURVEYS 
Atlanta 1° x 2° NTMS area: Alabama and Georgia. Data report, 
5:210 (DPST-79-146-11) 
ALARM DOSEMETERS 
See RADIATION MONITORS 
ALASKA/ELECTRIC UTILITIES 
Annual report, 1977-1978, 5:700 (DOE/TIC-10135) 
ALASKA/HEAT FLOW 
Search for shallow magma accumulations at Augustine Volcano, 
5:608 (DOE/ER/70008-2) 
ALASKA/MAGNETIC SURVEYS 
Search for shallow magma accumulations at Augustine Volcano, 
5:608 (DOE/ER/70008-2) 
ALASKA/POWER GENERATION 
Annual report, 1977-1978, 5:700 (DOE/TIC-10135) 
ALASKA/SEISMIC SURVEYS 
Search for shallow magma accumulations at Augustine Volcano, 
5:608 (DOE/ER/70008-2) 
ALASKA/VOLCANOES 
Search for shallow magma accumulations at Augustine Volcano, 
5:608 (DOE/ER/70008-2) 
ALCOHOL FUELS 
See also ETHANOL FUELS 
METHANOL FUELS 
Engine improvement possibilities and environmental consequences 
of alcohol usage, 5:1335 (CONF-781050-) 
ALCOHOL FUELS/ENVIRONMENTAL EFFECTS 
Effects of alcohol spills on aquatic life, 5:1338 (CONF-781050-) 
ALCOHOL FUELS/FINANCIAL INCENTIVES 
Status of major federal alcohol fuels action, 5:1339 (CONF- 
781050-) 
ALCOHOL FUELS/USES 
Activities in India on alternative fuels: guest presentation, 5:1341 
(CONF-781050-) 
ALDEHYDES 
See also FORMALDEHYDE 
GLUCOSE 
ALDEHYDES/CHEMICAL REACTION YIELD 
Mechanism of the reaction between organo transition metal alkyls 
and hydrides. A model for the aldehyde-forming step in the oxo 
process, 5:1573 
ALDEHYDES/MONITORING 
Instrumentation for environmental monitoring: biomedical 
(Update to manual), 5:1738 (LBL-1(Vol.4)) 
ALGAE/BIOCONVERSION 
Fuels from microalgae biomass, 5:348 (CONF-7806107-P2) 
ALGAE/FERMENTATION 
Liquid hydrocarbon fuels from aquatic biomass, 5:341 (CONF- 
7806107-P1) 
ALGAE/METABOLISM 
Microbial production of aliphatic hydrocarbons. Progress report, 
February 1, 1979-September 30, 1979 (Optimization for 
commercial oily hydrocarbon production), 5:1799 (COO-4478- 
2 


) 
ALKALINE EARTH METALS 
See also BARIUM 
BERYLLIUM 
CALCIUM 
MAGNESIUM 
STRONTIUM 
ALKALINE EARTH METALS/SOLVENT EXTRACTION 
Nuclear and radiochemical techniques in chemical analysis. 
Progress report, August 1, 1978-July 31, 1979, 5:1543 (COO- 
3126-39) 
ALKANES 
See also BUTANE 
CYCLOALKANES 
CYCLOHEXANE 
DECALIN 
HEXANE 
METHANE 
OCTANE 
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PARAFFIN 
PENTANF 
PROPANE 
ALKANES/BIOSYNTHESIS 
Microbial en of aliphatic hydrocarbons. Progress report, 
February 1, 1979-September 30, 1979 (Optimization for 
commercial oily hydrocarbon production), 5:1799 (COO-4478- 
ALKENES 
See also BUTENES 
CYCLOALKENES 
ETHYLENE 
2-METHYLPROPENE 
NORBORNADIENE 
ALKENES/BIOSYNTHESIS 
Microbial production of aliphatic hydrocarbons. Progress report, 
February 1, 1979-September 30, 1979 (Optimization for 
commercial oily hydrocarbon production), 5:1799 (COO-4478- 


) 
ALKYLATING AGENTS 
See aiso ENDOXAN 
ALKYLATING AGENTS/MUTAGEN SCREENING 
Quantitative assay of mutation induction at the hypoxanthine- 
guanine phosphoribosy] transferase locus in Chinese hamster 
ovary cells (CHO/HGPRT system): utilization with a variety of 
mutagenic agents, 5:1832 
ALKYLMAGNESIUM COMPOUNDS 
See GRIGNARD REAGENTS 
ALLIGATORS/THERMOREGULATION 
Continuation of studies on thermoregulation of fish and turtles in 
thermally stressed habitats. Annual progress report, 1 October 
1978-30 September 1979, 5:1915 (COO. 2502-16 
ALLOY 800 
See INCOLOY 800 
ALLOY-A-286/FRACTURE PROPERTIES 
Techniques developed to evaluate the fracture toughness offast 
breeder reactor duct (Use of J-integral tests), 5:1385 (HEDL- 
SA-1775) 
ALLOY-A-286/PHYSICAL RADIATION EFFECTS 
Techniques developed to evaluate the fracture toughness offast 
breeder reactor duct (Use of J-integral tests), 5:1385 (HEDL- 
SA-1775) 
ALLOYS 
See also BRAZING ALLOYS 
CORROSION RESISTANT ALLOYS 
ALLOYS/CRYSTAL-PHASE TRANSFORMATIONS 
Martensitic transformations: electron microscopy and diffraction 
studies, 5:1375 
ALLOYS/DEPOSITION 
Deposited profiles and homogeneous alloys from a hexagonal 
array of point sources, 5-1359 
ALLOYS/ION IMPLANTATION 
Properties and applications of ion-implanted alloys, 5:1356 
(SAND-79-1220C) 
ALPHA PARTICLES/HEALTH HAZARDS 
Toxicity of inhaled alpha-emitting radionuclides: an experimental 
approach, 5:1895 (LF-60(12-78)) 
ALPHA REACTIONS/COMPOUND-NUCLEUS REACTIONS 
High spin states of ?°O (From 'O(a,?He) angular distributions at 
65 MeV; DWBA), 5:2100 (LBL-8151) 
ALPHA REACTIONS/INELASTIC SCATTERING 
Giant resonances excited by heavy-ions, 5:2169 (BNL-26598) 
Observation of He and a/sup */ as intermediate states in three- 
body reactions (45 to 65 MeV; energy spectra), 5:2101 (LBL- 
8151) 
ALPHA REACTIONS/STRIPPING 
Observation of He and a/sup */ as intermediate states in three- 
body reactions (45 to 65 MeV; energy spectra), 5:2101 (LBL- 


8151) 
ALUMINIUM/DEFORMATION 
Creep buckling of shells, 5:826 
Photoplastic study of the effect of friction on the deformation and 
flow of rings in axial compression, 5:1510 (ISM-238) 
ALUMINIUM/DEMAND FACTORS 
Aluminum: present trends and a glance at the 1980s, 5:1158 
ALUMINIUM/DISLOCATIONS 
Electron drag on mobile dislocations in copper and aluminum at 
low temperatures: Strain rate, temperature, and field 
dependence, 5:1393 
ALUMINIUM/ENERGY DEMAND 
Aluminum: present trends and a glance at the 1980s, 5:1158 
ALUMINIUM/GLOBAL ASPECTS 
Aluminum: present trends and a glance at the 1980s, 5:1158 
ALUMINIUM/PHOTOEMISSION 
Effects on photoemission of the spatially varying photon field at a 
metal surface (9 to 23 eV), 5:1434 
ALUMINIUM/PHOTOIONIZATION 
Effects on photoemission of the spatially varying photon field at a 
metal surface (9 to 23 eV), 5:1434 


ALUMINIUM CHLORIDES/RAMAN SPECTRA 


ALUMINIUM/PURIFICATION 

Production of aluminum-silicon alloy and ferrosilicon and 
commercial purity aluminum by the direct reduction process. 
Second interim technical report, Phase B, December 1, 1978- 
February 28, 1979, 5:1349 (CONS-5089-6) 

Production of aluminum-silicon alloy and ferrosilicon and 
commercial purity aluminum by the direct reduction a. 
Third interim technical report, Phase B, March 1, 1979-May 31, 
1979, 5:1350 (CONS-5089-7) 

ALUMINIUM/RECOVERY 
Chemical development of the Calsinter process for recoverin, 
resource materials from dy ash, 5:1277 (CONF-790917-9) 
ALUMINIUM/REDUCTIO 

Production of ere all alloy and ferrosilicon and 
commercial purity aluminum by the direct reduction process. 
Second interim technical oer. Phase B, December 1, 1978- 
February 28, 1979, 5:1349 7 ONS-5089-6) 

ALUMINIUM/STRAIN RATE 

Electron drag on mobile dislocations in copper and aluminum at 
low temperatures: Strain rate, temperature, and field 
dependence, 5:1393 

27/ELECTRON SPIN RESONANCE 
Electron paramagnetic resonance of Al E;/sup prime/ centers in 
vitreous silica, 5:1492 
ALUMINIUM 27 TARGET/NEON 20 REACTIONS 
Pion ra yes ag in relativistic heavy-ion collisions (0.25 to 2.1 
/nucl), 5:2155 (LBL-8151) 
ALUMINIUM 27 TARGET/OXYGEN 16 REACTIONS 

Evidence for orbital secgeeyb in the fragmentation of **O at 90 
and 120 MeV/nucleon, 5:2115 

Study of projectile fra; io of °C, '*O beams at 90 MeV/ 
mena 5:2102 = 8151) 

ALUMINIUM ALLOYS 
See a ALUMINIUM BASE ALLOYS 
ALUMINIUM ALLOYS/CHEMICAL PREPARATION 

Observations on the compaction of binary thermite powder 

mixtures, 5:1475 
ALUMINIUM ALLOYS/CORROSION RESISTANCE 

Role of active elements and oxide dispersions in the development 

of oxidation-resistant alloys and coatings, 5:1446 (LBL-9516) 
ALUMINIUM ALLOYS/DEFORMATION 
Plastic deformation in oxide ceramics. Progress report, January 1, 
1979-December 31, 1979, 5:1480 (COO-4217-4) 
ALUMINIUM ALLOYS/DISLOCATIONS 
Modern metallographic techniques, 5:1417 
ALUMINIUM ALLOYS/ELASTICITY 

Identification of the elastic constants for composites using modal 

analysis, 5:1504 (SAND-79-0527) 
ALUMINIUM ALLOYS/OXIDATION 

Role of active elements and oxide dispersions in the development 

of oxidation-resistant alloys and coatings, 5:1446 (LBL-9516) 
ALUMINIUM ALLOYS/PHYSICAL a ieeetiny EFFECTS 

Experiments in high voltage electron microscopy. Progress report, 

October 31, 1978-August 1979, 5:1463 (COO 2119-23) 
ALUMINIUM ALLOYS/PRECIPITATION 

Plastic deformation in oxide ceramics. Progress report, January 1, 

1979-December 31, 1979, 5:1480 (COO-4217-4) 
ALUMINIUM ALLOYS/PURIFICATION 

Production of aluminum-silicon alloy and ferrosilicon and 
commercial purity aluminum by the direct reduction process. 
Second interim technical report, Phase B, December 1, 1978- 
February 28, 1979, 5:1349 (CONS-5089-6) 

Production of aluminum-silicon alloy and ferrosilicon and 
commercial purity aluminum by the direct reduction process. 
Third interim technical report, Phase B, March 1, 1979-May 31, 
1979, 5:1350 (CONS-5089-7) 

ALUMINIUM ALLOYS/REDUCTION 

Production of aluminum-silicon alloy and ferrosilicon and 
commercial purity aluminum by the direct reduction process. 
Second interim technical report, Phase B, December 1, 1978- 
February 28, 1979, 5:1349 (CONS-5089-6) 

Production of aluminum-silicon alloy and ferrosilicon and 
commercial purity aluminum by the direct reduction pe. 
Third interim technical report, Phase B, March 1, 1979-May 31, 
1979, 5:1350 (CONS-5089-7) 

ALUMINIUM ALLOYS/STOICHIOMETRY 

Plastic deformation in oxide ceramics. Progress report, January 1, 
1979-December 31, 1979, 5:1480 (COO-4217-4) 

ALUMINIUM BASE rep same et DEFECTS 

Nonequilibrium defects in metals, 5:1 

ALUMINIUM BASE ALLOYS/DISLOCATIONS 

Nonequilibrium defects in metals, 5:1377 

ALUMINIUM BASE ALLOYS/NUCLEATION 
Nonequilibrium defects in metals, 5:1377 

ALUMINIUM BASE ALLOYS/PRECIPITATION 
Nonequilibrium defects in metals, 5:1377 

ALUMINIUM CHLORIDES/RAMAN SPECTRA 

Characterization of tantalum pentachloride containing melts by 
Raman spectroscopy, 5:1570 





ALUMINIUM CHLORIDES/STRUCTURAL CHEMICAL 


ALUMINIUM CHLORIDES/STRUCTURAL CHEMICAL 
ANALYSIS 
Characterization of tantalum pentachloride containing melts by 
Raman spectroscopy, 5:1570 
ALUMINIUM FLUORIDES/PHASE DIAGRAMS 
Basic energy science, 5:1558 (ANL-79-22) 
ALUMINI OXIDES 
See also SAPPHIRE 
SPI. 


'NELS 
ALUMINIUM OXIDES/BOND ANGLE 
Electron paramagnetic resonance of Al E;/sup prime/ centers in 
vitreous silica, 5:1492 
ALUMINIUM OXIDES/BOND LENGTHS 
Electron paramagnetic resonance of Al E;/sup prime/ centers in 
vitreous silica, 5:1492 
ALUMINIUM OXIDES/COMPATIBILITY 
Tritium compatibility of alumina and Fosterite, 5:1493 (LA-8021- 


MS) 
ALUMINIUM OXIDES/CRYSTAL DOPING 
Electron paramagnetic resonance of Al E;/sup prime/ centers in 
vitreous silica, 5:1492 
ALUMINIUM OXIDES/DEFORMATION 
Dynamic deformation of polycrystalline alumina, 5:1521 
Plastic deformation in oxide ceramics. Progress report, January 1, 
1979-December 31, 1979, 5:1480 (COO-4217-4) 
ALUMINIUM OXIDES/E CENTERS 
Electron paramagnetic resonance of Al E;/sup prime/ centers in 
vitreous silica, 5:1492 
ALUMINIUM OXIDES/EROSION 
Electron microscope study of erosive wear, 5:1494 
ALUMINIUM OXIDES/FORMATION HEAT 
Decomposition reactions in some lithium ionic conductors, 5:1478 
(INKA-Conf-79072-002) 
ALUMINIUM OXIDES/HYPERFINE STRUCTURE 
Electron paramagnetic resonance of Al E;/sup prime/ centers in 
vitreous silica, 5:1492 
ALUMINIUM OXIDES/PHASE STUDIES 
Decomposition reactions in some lithium ionic conductors, 5:1478 
(INKA-Conf-79072-002) 
ALUMINIUM OXIDES/PHYSICAL RADIATION EFFECTS 
Electron paramagnetic resonance of Al E;/sup prime/ centers in 
vitreous silica, 5:1492 
Experiments in high voltage electron microscopy. Progress report, 
October 31, 1978-August 1979, 5:1463 (COO-2119-22) 
ALUMINIUM OXIDES/PRECIPITATION 
Plastic deformation in oxide ceramics. Progress report, January 1, 
1979-December 31, 1979, 5:1480 (COO-4217-4) 
ALUMINIUM OXIDES/TRAPPING 
Electron paramagnetic resonance of Al E;/sup prime/ centers in 
vitreous silica, 5:1492 
ALUMINIUM OXIDES/WEAR 
Electron microscope study of erosive wear, 5:1494 
ALUMINIUM SILICATES 
See also SMECTITE 
ALUMINIUM SILICATES/RESEARCH PROGRAMS 
Aluminum silicate heat exchanger materials, 5:1303 (CONF- 
781050-) 
AMBERLITE 
See ORGANIC ION EXCHANGERS 
AMERICIUM/SUPERCONDUCTIVITY 
Chemistry of transuranium elements and compounds, 5:1565 
(ORNL-5485) 
AMERICIUM 241/ADSOPPTION 
Effect of soil type on the extractability of 7°7Np, 7°°Pu, 74‘ Am and 
2#4Cm as a function of pH, 5:302 (NUREG/CR-0997) 
AMERICIUM 241/INHALATION 
mo ny ® models for **' Am inhaled as 7** AmO, by the 
le dog, 5:1912 (LF-60(12-78)) 
AMERI UM 243/VAPORIZATION HEAT 
Chemistry of transuranium elements and compounds, 5:1565 
(ORNL-5485) 
AMERICIUM OXIDES/INHALATION 
Biomathematical models for **' Am inhaled as ** AmO2 by the 
Beagle dog, 5:1912 (LF-60(12-78)) 
Patterns of dose after inhalation of monodisperse or polydisperse 
aerosols of **? AmOz by Beagle dogs. III, 5:1882 (LF-60(12-78)) 
AMERICIUM TELLURIDES/CRYSTAL STRUCTURE 
Chemistry of transuranium elements and compounds, 5:1565 
(ORNL-5485) 
AMIDES/CHEMICAL RADIATION EFFECTS 
Process for curing ionizing radiation-highly sensitive resin 
composition (Patent), 5:1598 
AMINES/ELECTRON SPIN RESONANCE 
Experimental determination of the electron tunneling probability 
as a function of distance for chemical reactions, 5:1599 
AMINES/FLUORESCENCE 
Contribution of electronically excited states to the radiation 
chemistry of organic systems. Progress report, September 1, 
1978-August 31, 1979, 5:1594 (COO-913-70) 
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AMINES/LABELLING 
SN NMR of ee) complexes in aqueous 
solution, 5:158 
AMINES) PHOTOIONIZATION 
Contribution of electronically excited states to the radiation 
chemistry of organic systems. Progress report, September 1, 
1978-August 31, 1979, 5:1594 (COO-913-70) 
AMINES/RADIOLYSIS 
Experimental determination of the electron tunneling _ 
as a function of distance for chemical reactions, 5:1599 
AMINO ACIDS 
See also DTPA 
AMINO ACIDS/CHEMICAL RADIATION EFFECTS 
Mechanisms for radiation damage in DNA. Pro ey report, 
November 1, 1978-October 31, 1979, 5:1595 (COO-2364-16) 
AMINO ACIDS/ELECTRON REACTIONS 
Mechanisms for radiation damage in DNA. Progress report. 
November 1, 1978-October 31, 1979, 5:1595 (COO- 2364- 16) 
AMINO ACIDS/METABOLISM 
Biomedical research with cyclotron produced radionuclides, 
5:1869 (COO-4268-7) 
AMINOGLYCIDES 
See AMINES 
AMMONIA/CHEMICAL REACTION KINETICS 
H + O2. — OH + O; NO reduction by NHs, 5:1608 (SAND-79- 
8256) 
AMMONIA/COLLISIONS 
Molecular beam surface scattering: the decomposition of ammonia 
on single crystal platinum surfaces, 5:1990 (LBL-9712) 
AMMONIA/DECOMPOSITION 
I. The interaction of ammonia with single crystal rhodium 
catalysts. II. Hydrogen and nitrogen adsorption on a W(111) 
surface: a theoretical molecular orbital approach, 5:1574 
AMMONIA/PRODUCTION 
Synthesis gas demonstration plant program: Phase I. Annual 
report, August 26, 1977-September 30, 1978, 5:5 (FE-2577-T1) 
AMMONIUM CHLORIDES/PHYSICAL PROPERTIES 
Physical properties of NH4Cl 3NHs, 5:1140 (SAND-79-8049) 
AMMONIUM CHLORIDES/THERMOCHEMICAL HEAT 
STORAGE 
Thermochemical energy storage and heat pump system using 
ammoniated salts, 5:476 (CONF-790328-P2) 
AMMONIUM COMPOUNDS/AEROSOL MONITORING 
Study of atmospheric pollution scavenging. Seventeenth progress 
report, 5:1736 (COO-1199-58 
AMMONIUM COMPOUNDS/MONITORING 
Precipitation sample handling, analysis, and storage procedures. 
Research report 4, 5:1735 (COO-1199-57) 
AMMONIUM HYDROXIDES/PRECIPITATION 
Control of particle size distribution and agglomeration in 
continuous precipitators, 5:1473 (ISM-214) 
AMPHIBIANS/ ENESIS 
Oogenesis in Xenopus laevis (Daudin), 5:1827 
ANESTHETICS/RESPONSE MODIFYING FACTORS 
Effects of halothane and sodium pentobarbital on specific immune 
mechanisms in the lung, 5:1853 (LF-60(12-78)) 
ANIMAL CELLS 
See also RESPIRATORY TRACT CELLS 
SOMATIC CELLS 
TUMOR CELLS 
ANIMAL CELLS/ANTIGEN-ANTIBODY REACTIONS 
Background for the research and subsequent developments in the 
research program, 5:1841 (COO-3253-7) 
ANIMAL CELLS/BIOLOGICAL RADIATION EFFECTS 
Quantitative risk in radiation protection standards, 5:1872 (BNL- 
26651) 
ANIMAL CELLS/CELL CYCLE 
Flow cytometric applications of tumor biology: prospects and 
pitfalls (Applications in study of spontaneous dog tumors and in 
drug and radiation effects on cultured V79 cells), 5:1868 (LA- 
UR-79-2474) 
ANIMAL CELLS/KINETICS 
Species and age comparison of normal lung cell type distribution 
and kinetics, 5:1833 (LF-60(12-78)) 
ANIMAL CELLS/METABOLISM 
Background for the research and subsequent developments in the 
research program, 5:1841 (COO-3253-7) 
ANIMAL CELLS/SORTING 
Dual beam sorting at Livermore (Dual-beam flow cytometer), 
5:1826 (UCRL-83374) 
ANIMAL FEEDS/RESEARCH PROGRAMS 
Beneficial Uses Program. Progress report for period ending June 
30, 1978 (Irradiated sewage sludge), 5:323 (SAND-78-1951) 
ANIMALS 
(See also specific animal names.) 
See also GERM-FREE ANIMALS 
ANIMALS/BIOLOGICAL RADIATION EFFECTS 
Quantitative risk in radiation protection standards, 5:1872 (BNL- 
6651) 
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ANNUAw ENERGY STORAGE 
4,"nual cycle storage for building heating and cooling with a 
passive hybrid solar sytem. 5:469 (CONF-790328-P1) 
Annual thermal energy storage in ground-waier aquifers, 5:1136 
(CONF-790328-P1 
ANNUAL ENERGY STORAGE/COLD STORAGE 
Solar energy development, 5:539 (ANL-79-22) 
ANNUAL ENERGY STORAGE/COMPUTER 
CALCULATIONS 
Preliminary analysis of a total solar heating system, 5:467 (CONF- 
790328-P 1) 
ANNUAL ENERGY STORAGE/FEASIBILITY STUDIES 
Application of thermosyphon in a long-duration low temperature 
ee system for residential cooling, 5:1231 (CONF-790328- 
ANNUAL ENERGY STORAGE/OPTIMIZATION 
Optimum collector-storage combinations involving annual cycle 
storage, 5:583 (CONF-790328-P1) 
ey: analysis of a total solar heating system, 5:467 (CONF- 


ANNUAL ENERGY STORAGE/PERFORMANCE 
Evaluation of a system for annual collection and storage of solar 
energy, 5:580 (CONF-790328-P1) 
Trans-seasonal storage of energy in moist soils, 5:582 (CONF- 
790328-P1) 
ANNUAL ENERGY STORAGE/RESEARCH PROGRAMS 
— cycle storage for building heating, 5:571 (CONF-790328- 
1 


Texas A and M cold water aquifer storage project, 5:581 (CONF- 
790328-P 1) 
Use of aquifers for seasonal storage of solar energy: an overview, 
5:572 (CONF-790328-P1) 
ANODES/ELECTROCATALYSTS 
Selection and evaluation of materials for advanced water 
electrolyzers, 5:329 (BNL-26807) 
ANTARES FACILITY/CONTROL SYSTEMS 
Hierarchical tree-structured control network for the Antares laser 
facility, 5:2323 (LA-UR-79-1804) 
ANTHRACENE/CHEMICAL REACTIONS 
Protonation of some arenes in an aprotic medium, 5:1572 
ANTHRACENE/DECOMPOSITION 
Hydrogen transfer reactions of arenes in molten antimony 
trichloride, 5:1571 
ANTHRACENE/TOXICITY 
Pathologic changes induced in respiratory tract mucosa by 


polycyclic hydrocarbons of differing carcinogenic activity, 
5:1952 


ANTIBIOTICS 
See also MITOMYCIN 
ANTIBIOTICS/SIDE EFFECTS 

Glutathione peroxidase activity and selenium concentration in the 

hearts of doxorubicin-treated rabbits, 5:1813 
ANTIBIOTICS/TOXICITY 

Glutathione peroxidase activity and selenium concentration in the 

hearts of doxorubicin-treated rabbits, 5:1813 
ANTICONVULSANTS/BIOLOGICAL EFFECTS 

Detection of teratogens in human serum using rat embryo culture: 

cancer and epilepsy treatments, 5:1933 (COO-3139-35) 
ANTICONVULSANTS/TERATOGENESIS 

Detection of teratogens in human serum using rat embryo culture: 

cancer and epilepsy treatments, 5:1933 (COO-3139-35) 
ANTIGEN-ANTIBODY REACTIONS/TRACER TECHNIQUES 
Background for the research and subsequent developments in the 
research program, 5:1841 (COO-3253-7) 
ANTIMONY/CHEMICAL REACTION YIELD 
Protonation of some arenes in an aprotic medium, 5:1572 
ANTIMONY/DIFFUSION 
Formation of supersaturated alloys by ion implantation and 
pulsed-laser annealing, 5:1432 (ORO-0033-T1) 
ANTIMONY/ISOMER SHIFT 
5s-Sp elements beyond tin: (Sb, Te, I, Xe). Chapter 9b, 5:1535 
ANTIMONY CHLORIDES/CATALYTIC EFFECTS 
Hydrogen transfer reactions of arenes in molten antimony 
trichloride, 5:1571 
ANTIMONY CHLORIDES/CHEMICAL REACTIONS 
Protonation of some arenes in an aprotic medium, 5:1572 
ANTIMUONS 
See MUONS PLUS 
ANTINEOPLASTIC DRUGS/BIOLOGICAL EFFECTS 

Detection of teratogens in human serum using rat embryo culture: 
cancer and epilepsy treatments, 5:1933 (COO-3139-35) 

Flow cytometric applications of tumor biology: prospects and 
pitfalls (Applications in study of spontaneous dog tumors and in 
drug and radiation effects on cultured V79 cells), 5:1868 (LA- 
UR-79-2474) 

ANTINEOPLASTIC DRUGS/TERATOGENESIS 

Detection of teratogens in human serum using rat embryo culture: 

cancer and epilepsy treatments, 5:1933 (COO-3139-35) 


ARGON/COUPLING 


ANTINEUTRINO-ELECTRON INTERACTIONS/NEUTRAL- 
CURRENT INTERACTIONS 
Some neutral current results using neutrinos and anti-neutrinos at 
Fermilab, 5:2049 (RL-78-081) 
ANTINEUTRINO-NUCLEON INTERACTIONS 
See also ANTINEUTRINO-PROTON INTERACTIONS 
ANTINEUTRINO-NUCLEON INTERACTIONS/MULTIPLE 
PRODUCTION 
Dilepton production by anti-neutrinos, 5:2048 (RL-78-081) 
Dimuon production in the Fermilab 15-foot bubble chamber, 
5:2046 (RL-78-081) 
ANTINEUTRINO-NUCLEON INTERACTIONS/NEUTRAL- 
CURRENT INTERACTIONS 
Some neutral current results using neutrinos and anti-neutrinos at 
Fermilab, 5:2049 (RL-78-081) 
ANTINEUTRINO-PROTON INTERACTIONS/CROSS 
SECTIONS 
LAMPF neutrino experiment to test muon number conservation, 
5:2043 (LA-8030-T) 
ANTIPROTON REACTIONS/INCLUSIVE INTERACTIONS 
Production of high mass muon pairs by 225 GeV/c hadron beams 
and a determination of the pion structure function, 5:2042 
(COO-3072-102) 
APARTMENT BUILDINGS/SOLAR AIR CONDITIONING 
Operating experience: the Trinity University Solar Heating and 
Cooling Project, 5:447 (CONF-780701-(Rev.)) 
APARTMENT BUILDINGS/SOLAR SPACE HEATING 
Operating experience: the Trinity University Solar Heating and 
Cooling Project, 5:447 (CONF-780701-(Rev.)) 
APARTMENT BUILDINGS/SOLAR WATER HEATING 
Operating experience: the Trinity University Solar Heating and 
Cooling Project, 5:447 (CONF-780701-(Rev.)) 
APPALACHIA/GEOLOGIC FAULTS 
Late-tectonic extension faulting in the central Appalachians, 5:150 
(METC/SP-79/6) 
APPLIANCES 
See also AIR CONDITIONERS 
WATER HEATERS 
APPLIANCES/ENERGY EFFICIENCY 
Utility and performance relative to consumer-product energy- 
efficiency standards, £:1221 (DOE/CS/20315-T5) 
Utility and performance relative to consumer product energy 
efficiency standards, 5:1238 (DOE/TIC-10247) 
APPLIANCES/PERFORMANCE 
Utility and performance relative to consumer-product energy- 
efficiency standards, 5:1221 (DOE/CS/20315-TS) 
AQUACULTURE 
Preliminary assessment of the unique features of a parabolic 
aquaculture/greenhouse, 5:513 
Ramapo aquaculture-greenhouse system, 5:506 
AQUACULTURE/WASTE PROCESSING 
Effect of solar energy on aquaculture support: a preliminary 
assessment, 5:514 
AQUATIC ECOSYSTEMS/RADIONUCLIDE MIGRATION 
Environmental and radiological safety studies. Interaction of 
238 PuO2 heat sources with terrestrial and aquatic environments, 
April 1-June 30, 1979, 5:1773 (LA-7986-PR) 
AQUIFERS/ANNUAL ENERGY STORAGE 
Annual thermal energy storage in ground-water aquifers, 5-1136 
(CONF-790328-P1) 
Use of aquifers for seasonal storage of solar energy: an overview, 
5:572 (CONF-790328-P1) 
AQUIFERS/COLD STORAGE 
Texas A and M cold water aquifer storage project, 5:581 (CONF- 
790328-P 1) 
AQUIFERS/SENSIBLE HEAT STORAGE 
Storage of thermal energy in confined aquifers: implications for 
solar energy, 5:584 (CONF-790328-P1) 
ARALEX PROCESS 
Recovery of actinides from TBP-NaeCos scrub-waste solutions: 
the ARALEX process, 5:255 (ANL-79-74) 
ARBEITSGEMEINSCH. VERSUCHS REACTOR 
See AVR REACTOR 
ARGENTINA/LEGISLATION 
Metrological iegislation in Argentina, 5:2373 (ANL-Trans-1176) 
ARGENTINA/METRIC SYSTEM 
Metrological legislation in Argentina, 5:2373 (ANL-Trans-1176) 
ARGILLITE/HEATING 
Test results and supporting analysis of a near surface heater 
experiment in the Eleana Argillite, 5:295 (SAND-79-1746C) 
ARGILLITE/MECHANICAL PROPERTIES 
Mechanical modeling of nuclear waste disposal in argillite at the 
Nevada Test Site, 5:290 (SAND-79-1047C) 
ARGON/COUPLING 
Effects of monolayer-substrate dynamical coupling. Argon on 
graphite, 5:1532 





ARGON/ELECTRON-ATOM COLLISIONS 


ARGON/ELECTRON-ATOM COLLISIONS 
Role of the electron impact ionization and electron scattering 
cross section in the breakdown strength of dielectric gases, 
5:2025 
ARGON/INTERFACES 
— ects of ee dynamical coupling. Argon on 
graphite, 5:1532 
ARGORVINTERMOLECULAR FORCES 
Study of intermolecular interactions of ozone. Second progress 
report, 12/1/78-7/15/79, 5:1563 (COO-4321-2) 
ARGON/ION-ATOM COLLISIONS 
Observation of intense low energy autoionization lines in the 
wings of the forward peak from fast ion-atom collisions, 5:2024 
ARGON/LATTICE VIBRATIONS 
Effects of monolayer-substrate dynamical coupling. Argon on 
graphite, 5:1532 
ARGON/NEUTRON DIFFRACTION 
Effects of — dynamical coupling. Argon on 
graphite, 5:1532 
ARGON 40 REACTIONS/DEEP INELASTIC HEAVY ION 
REACTIONS 
Deep-inelastic scattering and fission in the 220-MeV “Ar + **U 
reaction, 5:2153 (LBL-8151) 
Evidence for fragment deformation in near barrier aan inelastic 
reactions of two doubly-magic nuclei, 5:2142 (LBL-8151) 
Production of transplutonium elements in heavy ion reactions with 
uranium targets, 5:2151 (LBL-8151) 
Study of argon-induced reactions at 213 MeV/nucleon, 5:2154 
(LBL-8151) 
ARGON 40 REACTIONS/FISSION 
Deep-inelastic scattering and fission in the 220-MeV “Ar + **U 
reaction, 5:2153 (LBL-8151) 
ARGON IONS/COLLISIONS 
Laser fluorescence spectroscopy of sputtered uranium atoms 
(Mechanisms, 3 keV), 5:1988 (CONF-790843-8) 
ARGON IONS/LET 
Heavy particle comparative study. I. Depth-dose distributions, 
5:2180 


ARIZONA/CLIMATES 
Study of the temporal and spatial variation of climate and solar 
radiation in th metropolitan Phoenix area. Final technical 
progress report, July 1, 1977-June 30, 1978, 5:368 (ALO-3969- 


) 
ARIZONA/INSOLATION 
Study of the temporal and spatial variation of climate and solar 
radiation in th “ye Phoenix area. Final technical 
, 1977-June 30, 1978, 5:368 (ALO-3969- 


progress report, July 1 
Tl) 


AROMATICS 
See also BENZENE 
CONDENSED AROMATICS 
PHENOLS 
POLYCYCLIC AROMATIC HYDROCARBONS 
TOLUENE 
AROMATICS/BIOSYNTHESIS 
Gene-enzyme relationships in somatic cells and their organismal 
derivatives in higher plants. Progress report (In vitro cultivation 
of Nicotiana tissues and enzymological studies of gene 
expression at the cell level), 5:1823 (COO-4967-1) 
AROMATICS/MONITORING 
Instrumentation for environmental monitoring: biomedical 
(Update to manual), 5:1738 (LBL-1(Vol.4)) 
ARSENIC/DIFFUSION 
Formation of supersaturated alloys by ion implantation and 
pulsed-laser annealing, 5:1432 (ORO-0033-T1) 
ARSENIC ALLOYS/ELECTRIC CONDUCTIVITY 
Anomalous resistivity maxima in some magnetic systems, 5:1440 
ARSENIC COMPOUNDS/ELECTRIC CONDUCTIVITY 
Non-ohmic electrical conduction in the highly one-dimensional 
semiconductor methyltriphenylarsonium 
tetracyanoquinodimethane, 5:1531 
ARSENIC COMPOUNDS/TUNNEL EFFECT 
Non-ohmic electrical conduction in the highly one-dimensional 
semiconductor methyltriphenylarsonium 
tetracyanoquinodimethane, 5:1531 
ARSONIUM COMPOUNDS 
See ARSENIC COMPOUNDS 
ARTHROPODS/FOOD CHAINS 
Radioactive tracer studies of soil and litter arthropod food chains. 
Progress report, November 1, 1978-October 31, 1979, 5:1768 
(DOE/EV /00641-32) 
ARYLMAGNESIUM COMPOUNDS 
See GRIGNARD REAGENTS 
ASBESTOS/HEALTH HAZARDS 
Relative response of Syrian hamsters to insulation fibers after 
intratracheal instillation: early effects, 5:1961 (LF-60(12-78)) 
ASHES 
See also FLY ASH 
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ASHES/CHEMICAL COMPOSITION 
Utilization of coal associated minerals. Quarterly report No. 5, 
October 1-December 31, 1978, 5:25 (FE-2721-5) 
ASHES/COMPARATIVE EVALUATIONS 
= anic composition of particles collected from low Btu gasifier 
xhaust ee ae 5:1742 (LF--60(12-78)) 


TT OO EOPLASMS 
ATMOSPHERIC EXPOSURE CHAMBERS 
See EXPOSURE CHAMBERS 
ATMOSPHERIC PRECIPITATIONS 
See also FOG 
ATMOSPHERIC PRECIPITATIONS/CHEMICAL ANALYSIS 
Precipitation sample handling, analysis, and storage procedures. 
Research report 4, 5:1735 (COO-1199-57) 
ATOMIC ABSORPTION SPECTROSCOPY 
See ABSORPTION SPECTROSCOPY 
ATOMIC BOMBS 
See NUCLEAR WEAPONS 
ATOMIC EXPLOSIONS 
See NUCLEAR EXPLOSIONS 
ATOMIC WEAPONS 
See NUCLEAR WEAPONS 
ATOMS 
See also MUONIC ATOMS 
ATOMS/CHEMICAL RADIATION EFFECTS 
Resonance fluorescence in intense radiation fields, 5:1600 
ATOMS/ENERGY LEVELS 
Perturbation theory for multiconfiguration reference states 
(Vector methods, Rayleigh-Schroedinger perturbation theory), 


5:2026 
ATOMS/MOESSBAUER EFFECT 
Characteristics of Moessbauer transitions. Appendix I (Data 
collection, J,7r), 5:2008 
ATTAPULGITE/SORPTIVE PROPERTIES 
Chemistry of transuranium elements and compounds, 5:1565 
(ORNL-5485) 
AUSTENITIC STEELS/COMPARATIVE EVALUATIONS 
Ferritic steels in reactor tribology, 5:1401 
AUSTENITIC STEELS/FRICTION 
Ferritic steels in reactor tribology, 5:1401 
AUSTENITIC STEELS/WEAR 
Ferritic steels in reactor tribology, 5:1401 
AUTOMOBILES 
Controlled speed accessory drive (CSAD), 5:1283 (CONF-781050- 


AUTOMOBILES/ALCOHOL FUELS 
Status of major federal alcohol fuels action, 5:1339 (CONF- 
781 


050-) 
AUTOMOBILES/BRAYTON CYCLE POWER SYSTEMS 
Cost analysis for Brayton and Stirling engines, 5:1309 (CONF- 
50- 


7810 
AUTOMOBILES/DIESEL ENGINES 
Utilization of alternate fuels in diesel engines, 5:1340 (CONF- 
781050-) 
Vehicle testing of turbocompound diesel engine, 5:1285 (CONF- 
81050- 


781050-) 
AUTOMOBILES/FUEL ECONOMY 
P-40 Opel vehicle tests, 5:1314 (CONF-781050-) 
Potential for i 4 short-trip fuel economy by fuel 
formulation, 5:125 
AUTOMOBILES/FUEL SUBSTITUTION 
Effects of alcohol spills on aquatic life, 5:1338 (CONF-781050-) 
AUTOMOBILES/GAS TURBINES 
3500-hour durability testing of commercial ceramic materials, 
5:1307 (CONF-781050-) 
Automotive gas turbine ceramic materials program overview, 
5:1299 (CONF-781050-) 
Ceramic oxide heat exchanger materials, 5:1302 (CONF-781050-) 
Ceramic regenerator system development program, 5:1305 
(CONF-781050-) 
Component considerations for advanced automotive gas turbines: 
transmissions, 5:1297 (CONF-781050-) 
Component considerations for advanced automotive gas turbines: 
overall engine aspects, 5:1298 (CONF-781050-) 
Developing improved reaction sintered silicon nitride, 5:1301 
(CONF-781050-) 
Development of advanced sinterable Sis N,, 5:1300 (CONF- 
781050-) 
Evaluation of ceramics for one-piece stator applications in gas 
turbine engines, 5:1306 (CONF-781050-) 
Low emission combustors for advanced automotive gas turbines, 
5:1308 (CONF-781050-) 
Silicon carbides for DOE/NASA sponsored vehicular gas turbine 
programs, 5:1304 (CONF-781050-) 
be € testing of turbocompound diesel engine, 5:1285 (CONF- 
81050-) 
AUTOMOBILES/HYDROGEN FUELS 
Development of lightweight hydrides, 5:1330 (CONF-781050-) 
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Hydrogen engine data. Part II, 5:1329 (CONF-781050-) 
Hydrogen-fueled postal vehicle performance evaluation, 5:1343 
(JPL-PUBL-79-55) 
AUTOMOBILES/MECHANICAL TRANSMISSIONS 
Component considerations for advanced automotive gas turbines: 
transmissions, 5:1297 (CONF-781050-) 
DOT/DOE Transmission Test Program objectives, 5:1326 
(CONF-781050-) 
Hydromechanical transmission development for eel car fuel 
economy improvement, 5:1327 (CONF- 781050- 
AUTOMOBILES/PERFORMANCE TESTING > 
Hydrogen-fueled postal vehicle performance evaluation, 5:1343 
(JPL-PUBL-79-55) 
AUTOMOBILES/STIRLING ENGINES 
Analysis of rod seal lubrication for Stirling engine application, 
5:1318 (CONF-781050-) 
Conceptual design study of thermal energy storage for a Stirling 
car, 5:1323 (CONF-781050-) 
Cost analysis for Brayton and Stirling engines, 5:1309 (CONF- 
781050-) 
Evaluation of reciprocating seals for Stirling cycle engine 
application, 5:1317 (CONF-781050-) 
Ford Stirling engine powertrain development, 5:1312 (CONF- 
781050-) 
Hydrogen permeability of metals and ceramics, 5:1320 (CONF- 
781050-) 
Low emission combustors for advanced Stirling engines, 5:1322 
(CONF-781050- 
Materials Technology Program, 5:1321 (CONF-781050-) 
MTI Stirling engine powertrain development, 5:1313 (CONF- 
781050-) 


P-40 Opel vehicle tests, 5:1314 (CONF-781050-) 

Simple, non-proprietary code for Stirling engine design, 5:1316 
(CONF-781050-) 

Stirling engine project status, 5:1311 (CONF-781050-) 

Stirling engine regenerators literature review, 5:1324 (CONF- 
781050-) 

Stirling systems and engines: opening remarks, 5:1310 (CONF- 
781050-) 


Thermal analysis of reciprocating rod seals, 5:1319 (CONF- 
781050- 


AUTOMOTIVE FUELS 
See also GASOLINE 
HYDROGEN FUELS 
Emergency fuels composition and impact, 5:1331 (CONF-781050-) 
AUTOMOTIVE FUELS/CHEMICAL COMPOSITION 
Potential for improving short-trip fuel economy by fuel 
formulation, 5:1253 
AUTOMOTIVE FUELS/RESEARCH PROGRAMS 
Hybrid fuels, 5:1333 (CONF-781050-) 
Syncrudes and new hydrocarbons: needs and projects, 5:1332 
(CONF-781050-) 
AUTOMOTIVE FUELS/SPECIFICATIONS 
Potential for improving short-trip fuel economy by fuel 
formulation, 5:1253 
AVR .EACTOR/PLANNING 
Status of high temperature reactor n,n in the Federal 
Republic of Germany, 5:777 (Juel-Spez-5) 
AVR REACTOR /PROCESS HEAT REACTORS 
Status of high temperature reactor development in the Federal 
Republic of Germany, 5:777 (Juel-Spez-5) 
AZIDO COMPOUNDS/BIOLOGICAL EFFECTS 
Nature and mechanism of induction of mutations. Annual progress 
report, August 1, 1978-August 1, 1979 (Mutagenesis of organic 
azides and metabolites in plants), 5:1930 (RLO-2221-T2-44) 
AZIDO COMPOUNDS/MUTAGENESIS 
Nature and mechanism of induction of mutations. Annual progress 
report, August 1, 1978-August 1, 1979 (Mutagenesis of organic 
azides and metabolites i in plants), 5: ain (RLO-2221-T2-44) 
AZINES/CHEMICAL REACTION YIELD 
Photooxygenations of sydnones and azomethine imines, 5:1592 
AZO COMPOUNDS/PHOTOCHEMICAL REACTIONS 
Photooxygenations of sydnones and azomethine imines, 5:1592 


BACTERIA 
See also HHEMOPHILUS 
METHANOGENIC BACTERIA 
SALMONELLA 
BACTERIA/IMMUNOLOGY 
™ ct of thermal loading and other water quality parameters on 
€ epizootiology of Aeromonas hydrophila infections of 
pooch sue vm (Etiology and host-pathogen relations in red-sore 
disease of iatguneuth bass), 5:1848 (DOE/EV/00900-5) 


BENZOPYRENE/BIOLOGICAL EFFECTS 


BACTERIA/METABOLISM 
Microbial production =o aliphatic hydrocarbons. Progress report, 
February 1, 1979- 30, 1979 (Optimization for 
commercial oily hy soereohe production), 5:1799 (COO-4478- 


2) 
BACTERIAL SPORES/RADIOSENSITIVITY 
Laboratory of Radiation Biology annual progress report, 5:1866 


Confinement in compact QED for low couplings, 5:2076 
Modification of quantum mechanics at short distances: a simple 
approach to confinement and asymptotic freedom, 5:2207 
O O-3992-366) 
BAG MODEL/MESON-NUCLEON INTERACTIONS 
Low-energy meson-nucleon scattering analysis in the P-matrix 
formalism, 5:2069 
BAG MODEL/SPECTRAL SHIFT 
Electromagnetic shift of heavy-quark energy levels due to 
confinement, 5:2066 
BALLOONING INSTABILITY/STABILIZATION 
Stability of beam-induced tensor pressure tokamaks, 5:2257 
(ORNL/TM-7019) 
ION FRAGMENTS 
Deexcitation processes in nuclear reactions. Progress report, 
August 1, 1978-July 31, 1979 (Summaries of research activities 
at Purdue Univ.), 5:2159 (COO-1505-94) 
BARIUM/FISSION YIELD 
Absolute thermal fission yields for ey (Isotope dilution, mass 
spectrometry), 5:2160 (ENICO-100 
san processes in nuclear “ve SR Progress report, 
ugust 1, 1978-July 31, 1979 (Summaries of research activities 
rdue Univ. > s 2159 (COO- 1505-94) 
BARLEY/MUTATION FREQUENCY 
Nature and mechanism of induction of mutations. Annual progress 
report, August 1, 1978-August 1, 1979 (Mutagenesis of organic 
azides and metabolites in plants), 5:1930 (RLO-2221-T2-44) 
BARLEY/MUTATIONS 
Nature and mechanism of induction of mutations. Annual progress 
report, August 1, 1978-August 1, 1979 poe enesis of organic 
azides and metabolites i in plants), 5:1930 (RLO-2221-T2-44) 
BARYONIUM/REVIEWS 
Current status on narrow N anti N states, 5:2054 (BNL-26752) 
BASALT/ROCK-FLUID INTERACTIONS 
Brine-rock interactions, 5:665 (EPRI-WS-78-97) 
BATTELLE COAL-CLEANING PROCESS 
See BATTELLE HYDROTHERMAL COAL PROCESS 
BATTELLE HYDROTHERMAL COAL PROCESS 
Slurry treatment of coal for gasification and combustion, 5:32 
BATTERIES (ELECTRIC) 
See ELECTRIC BATTERIES 
BEAM DUMPS 
(Mass of shielding material to absorb an accelerator beam after 
experimental use.) 
BEAM DUMPS/DOSE RATES 
Photon dose rate in the vicinity of a high-energy proton beam 
scraper, 5:1683 (ORNL/TM-7048) 
BEAM DUMPS/RADIOACTIVITY 
Photon dose rate in the vicinity of a high-energy proton beam 
scraper, 5:1683 (ORNL/TM-7048) 
BEAM SPLITTING 
Birefringent polarization-independent beam splitter, 5:2212 
BEAM-PLASMA SYSTEMS/BEAM TRANSPORT 
Two-dimensional flows of relativistic electrons, 5:2244 (IAE-2918) 
BEAM-PLASMA SYSTEMS/ENERGY SPECTRA 
Multichannel neutral-particle analyzer system, 5:2236 
BEAM-PLASMA SYSTEMS/ION WAVE INSTABILITY 
Nonlinear stabilization of the ion-beam-cyclotron instability, 
5:2260 
BEHAVIOR 
(Limited to living systems.) 
BEHAVIOR/TEMPERATURE DEPENDENCE 
Continuation of studies on thermoregulation of fish and turtles in 
thermally stressed habitats. Annual progress report, 1 October 
1978-30 September 1979, 5:1915 (COO-2502-16) 
BENZANTHRACENE/TOXICITY 
Pathologic changes induced in respiratory tract mucosa by 
polycyclic hydrocarbons of differing carcinogenic activity, 
5:1952 
BENZENE/ADSORPTION 
am of aromatic molecules by clays in aqueous suspension, 
5:178 
BENZOIC ACID/CHEMICAL REACTION YIELD 
Photooxygenations of sydnones and azomethine imines, 5:1592 
BENZOPYRENE/ BIOLOGICAL EFFECTS 
Effects of acute exposure to benzo(a)pyrene on lung immunity in 
the rat, 5:1945 (LF-60(12-78)) 
Postreplication repair of DNA in human fibroblasts after uv 
irradiation or treatment with metabolites of benzo(a)pyrene, 
5:1963 





BENZOPYRENE/DISTRIBUTION 


Repair of DNA damaged by mane: metabolites of 
benzo(a)pyrene in human cells, 5:1815 
Suppression of stem cells and immune response and enhancement 
ae iral leuakemogenesis by chemical carcinogens (Methyl 
methanesulfonate; benzo(a)pyrene; mice), 5:1934 (COO-4800-6) 
BENZOPYRENE/DISTRIBUTION 
Distribution and retention of '*C-benzo(a)pyrene in rats following 
inhalation, 5:1937 (LF-60(12-78)) 
BENZOPYRENE/LEUKEMOGENESIS 
Suppression of stem cells and immune response and enhancement 
oF viral leukemogenesis by chemical carcinogens (Methyl 
methanesulfonate; benzo(a)pyrene; mice), 5:1934 (COO-4800-6) 
BENZOPYRENE/METABOLISM 
Metabolism and fate of benzo(a)pyrene in rats following 
pulmonary exposure, 5:1950 (LF-60(12-78)) 
BENZOPYRENE/METABOLITES 
Repair of DNA damaged by mutagenic metabolites of 
benzo(a)pyrene in human cells, 5:1815 
BENZOPYRENE/RETENTION 
Distribution and retention of '*C-benzo(a)pyrene in rats following 
inhalation, 5:1937 (LF-60(12-78)) 
BENZOPYRENE/TOXICITY 
Pathologic changes induced in respiratory tract mucosa by 
polycyclic hydrocarbons of differing carcinogenic activity, 
5:1952 


BERKELIUM/X-RAY FLUORESCENCE ANALYSIS 
Precision measurement of K-shell fluorescence yields in actinide 
elements, 5:2002 
BERKELIUM 242/ELECTRON CAPTURE DECAY 
New terkelium isotope: *** Bk, 5:2147 (LBL-8151) 
BERYLLIUM 
RF magnetron sputtering of thick film amorphous beryllium, 5:321 
(UCRL-82778) 
BERYLLIUM/FABRICATION 
Influence of purity level on the mechanical properties of hot 
isostatically pressed beryllium, 5:1357 (SAND-79-8232) 
BERYLLIUM/MECHANICAL PROPERTIES 
Influence of purity level on the mechanical properties of hot 
isostatically pressed beryllium, 5:1357 (SAND-79-8232) 
BERYLLIUM/TOXICITY 
Toxicity of gallium and beryllium to developing carp eggs 
(Cyprinus carpio) utilizing copper as a reference, 5:1956 
BERYLLIUM 7/RADIOACTIVITY 
Balance of the tropospheric ozone and its relation to stratospheric 
intrusions indicated by cosmogenic radionuclides. Technical 
progress report, 1 November 1978-30 June 1979, 5:1760 (COO- 
3425-18) 
BERYLLIUM 9 REACTIONS/ELASTIC SCATTERING 
Study of high energy heavy ion elastic scattering: °Be + **Si (121 
and 201.6 MeV), 5:2113 (LBL-8151) 
BERYLLIUM 9 TARGET/OXYGEN 16 REACTIONS 
Study of projectile fragmentation of '*C, '*O beams at 90 MeV/ 
nucleon, 5:2102 (LBL-8151) 
BERYLLIUM MODERATORS 
See BERYLLIUM 
BETA DECAY RADIOISOTOPES/TOXICITY 
Toxicity of inhaled beta-emitting radionuclides: an experimental 
approach, 5:1885 (LF-60(12-78)) 
BIBLIS-B REACTOR/CONTAINMENT SYSTEMS 
Complex study on the reliability assessment of the containment of 
a PWR. III. Structural reliability assessment under internal and 
external loading conditions, 5:763 
BIBLIS-B REACTOR/LOSS OF COOLANT 
Complex study on the reliability assessment of the containment of 
WR. I. Magnitude and probability of internal load behaviour, 


5:1115 
BIBLIS-B REACTOR/RELIABILITY 
Complex study on the reliability assessment of the containment of 
a PWR. I. Magnitude and probability of internal load behaviour, 
5:1115 
BINARY MIXTURES/DIFFUSION 
Diffusion coefficients of krypton-noble gas systems, 5:1984 
BINARY-FLUID SYSTEMS/PERFORMANCE 
Geothermal loop experimental facility: update, 5:649 (EPRI-WS- 
78-97) 
BIOGAS PROCESS 
Proceedings from a seminar on methane gas at the Swedish 
Institute of Agricultural Engineering in 1977, 5:351 (JTI-24) 
BIOLOGICAL RADIATION EFFECTS 
See also RADIATION INJURIES 
BIOLOGICAL RADIATION EFFECTS/BIOCHEMICAL 
REACTION KINETICS 
Mechanisms for radiation damage in DNA. Report of overall 
activities of contract No. 79EV02364, November 1, 1976- 
October 31, 1979, 5:1865 (COO-2364-17) 
BIOLOGICAL REPAIR/BIOLOGICAL PATHWAYS 
Genetic and physiological factors affecting repair and mutagenesis 
in yeast, 5:1870 (CONF-790676-7) 
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BIOLOGICAL SHIELDING/DESIGN 
Environmental geophysics and SPS shielding, 5:1981 (LBL-8581) 
BIOMASS 
(All growing organic matter such as plants, trees, grasses, and algae.) 
See also AGRICULTURAL WASTES 
ALGAE 
MAIZE 
MANURES 
SUGAR CANE 
TREES 
WOOD 
WOOD WASTES 
BIOMASS/ANAEROBIC DIGESTION 
Overview of pease on anaerobic digestion of biomass, 5:342 
(CONF-7806 -P2) 
BIOMASS/CONVERSION 
Research and evaluation of biomass resources/conversion/ 
utilization systems (market/experimental analysis for 
development of a data base for a fuels from biomass model). 
Quarterly report for October 1-December 31, 1978, 5:414 
(COO-5022- 
BIOMASS/ENERGY CONVERSION 
Mission analysis for the federal fuels from biomass program, 5:398 
(CONF-7806107-P1) 
BIOMASS/GASIFICATION 
Catalytic conversion of biomass to fuels, 5:339 (CONF-7806107- 
Pl) 


Conversion of biomass materials into gaseous products, 5:335 
(CONF-7806107-P1) 

Investigation pt py of biomass in the presence of multiple 
catalysts, 5:406 (CONF-7806107-P1) 

BIOMASS/LIQUEFACTION 

Biomass Liquefaction Program experimental investigations at 
Albany, Oregon, 5:338 (CONF-7806107-P1 

Catalytic conversion of biomass to fuels, 5:339 (CONF-7806107- 


) 
BIOMASS/MARKETING RESEARCH 
Mission analysis for the federal fuels from biomass program, 5:398 
(CONF-7806107-P1) 
BIOMASS/MATHEMATICAL MODELS 
Research and evaluation of biomass resources/conversion/ 
utilization systems (market/experimental analysis for 
development of a data base for a fuels from biomass model). 
Quarterly report for October 1-December 31, 1978, 5:414 
(COO-5022-T1) 
BIOMASS/MEETINGS 
Second annual symposium on fuels from biomass, 5:397 (CONF- 
7806107-P1) 
Second annual symposium on fuels from biomass, 5:409 (CONF- 
7806107-P2) 
BIOMASS/PYROLYSIS 
Conversion of biomass materials into gaseous products, 5:335 
(CONF-7806107-P1) 
BIOMASS/RESEARCH PROGRAMS 
Fuels from biomass production and harvest program, 5:399 
(CONF-7806107-P1) 
BIOMASS/THERMAL GRAVIMETRIC ANALYSIS 
Research and evaluation of biomass resources/conversion/ 
utilization systems (market/experimental analysis for 
development of a data base for a fuels from biomass model). 
Quarterly report for October 1-December 31, 1978, 5:414 
(COO-5022-T1 
BIOMASS CONVERSION PLANTS/DESIGN 
Biomass Liquefaction Program experimental investigations at 
Albany, Oregon, 5:338 (CONF-7806107-P1 
BIOMASS CONVERSION PLANTS/ECONOMIC ANALYSIS 
Biomass Liquefaction Program experimental investigations at 
Albany, Oregon, 5:338 (CONF-7806107-P1) 
BIOMASS CONVERSION PLANTS/ECONOMICS 
Liquid hydrocarbon fuels from aquatic biomass, 5:341 (CONF- 
7806107-P1) 
BIOMASS CONVERSION PLANTS/FUEL FEEDING 
SYSTEMS 
Modified extruder for feeding fine-ground cellulosic slurries to 
pressure systems, 5:340 (CONF-7806107-P1) 
BIOMASS PLANTATIONS/COST BENEFIT ANALYSIS 
Cost analysis of growing and harvesting aquatic biomass, 5:41 1 
(CONF-7806107-P2) 
BIOMASS PLANTATIONS/FEASIBILITY STUDIES 
Cost analysis of growing and harvesting aquatic biomass, 5:411 
(CONF -7806107-P2) 
Economics of growing grasses and grains for energy, 5:410 
(CONF-7806107-P2) 
Intensive culture of hardwoods in the Northwest, 5:402 (CONF- 
7806107-P1) 
BIOMASS PLANTATIONS/MANAGEMENT 
Biomass production by some marine and freshwater plants (Such 
as Gracilaria tikvahiae, Eichhornia crassipes, Lemna minor, and 
Hydrilla verticillata), 5:412 (CONF-7806107-P2) 
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MOONE. forests for maximum biomass production, 5:401 
7806107-P 1) 
Pree? in studies of oceanic production of biomass (Using 
rocystis), 5:413 (CONF-7806107-P2) 
Short-rotation hardwood forestry in the Southeast, 5:403 (CONF- 
7806107-P1) 
BIOSYNTHESIS/STIMULATION 
——— of stem cells and immune response and = 
viral leukemogenesis by chemical carcinogens (Meth 
a benzo(a)pyrene; mice), 5:1934 (850°4800-6) 
BIRDS/BEHAVI 
<a of the ee behavior of the Loggerhead Shrike, 


5:1796 
BIRDS/DIET 
Distribution of marine birds on the mid- and north-Atlantic U.S. 
outer continental shelf. Technical — report, September 
1978-August 1979, 5:1777 (COO-4706-6) 
BIRDS/POPULATION DYNAMICS 
Distribution of marine birds on the mid- and north-Atlantic U.S. 
outer continental shelf. Technical progress report, September 
1978-August 1979, 5:1777 (COO-4706-6) 
ACTIVATION ANALYSIS 
Nuclear and radiochemical techniques in chemical analysis. 
3839) report, August 1, 1978-July 31, 1979, 5:1543 (COO- 
BISMUTH/DIFFUSION 
Formation of supersaturated alloys by ion implantation and 
pulsed-laser annealing, 5:1432 (ORO-0033-T1) 
BISMUTH/P INVARIANCE 
Theory of atomic A violating experiments (Review), 5:1996 
(DOE/ER/01388 
ay vie ng 209 TARGET/KRYPTON 86 REACTIONS 
Aner ular momentum transfer in deeply inelastic collisions, 5:2129 
LO-1388-395) 
Q- i dependence of angular momentum transfer in deeply 
— collisions of **Kr with ?°°Bi (610 MeV), 5:2144 (LBL- 
51 


) 
BISMUTH TUNGSTATES/CRYSTAL GROWTH 
Crystal — of bismuth tungstate, 5:1477 (COO-1198-1266) 
BITTER 
See DOLOMITE 
BITUMINOUS COAL/CHEMICAL COMPOSITION 
Cross-polarization carbon-13 NMR of kerogens from Devonian 
shale and coal, 5:196 (METC/SP-79/6) 
BLACK CHROME/CHEMICAL PREPARATION 
Preparation and degradation of reactively evaporated Black 
Chrome, 5:554 (SERI/TP-49-182) 
BLACK CHROME/ELECTRODEPOSITION 
— and composition of Black Chrome, 5:555 (SERI/TP-49- 


182) 
BLACK CHROME/EMISSIVITY 
Effect of a heated atmosphere on the temperature dependence of 
the total emittance of black chrome solar absorber pipes, 5:566 
(UCRL-52851) 
BLACK CHROME/OPTICAL PROPERTIES 
ee of selective absorbers. Semiannual report, 5:565 (TP- 
1 
BLACK CHROME/WEATHERING 
ee of selective absorbers. Semiannual report, 5:565 (TP- 
1 
BLACK COATINGS 
See also BLACK CHROME 
BLACK COATINGS/DEGASSING 
st _ of some solar absorber coatings, 5:556 (SERI/ 


) 

BLACK COATINGS/MATERIALS TESTING 

Improved solar absorber coatings, 5:558 (SERI/TP-49-182) 
BLACK COATINGS/MEETINGS 

Second annual conference on absorber surfaces for solar receivers, 

5:552 (SERI/TP-49-182) 

BLACK COATINGS/OPTICAL PROPERTIES 

Composition profiling of solar coating materials, 5:563 (SERI/TP- 


49-182) 
BLACK COATINGS/SPUTTERING 
Composition profiling of solar coating materials, 5:563 (SERI/TP- 
49-182) 
BLACK HOLES/EQUATIONS OF STATE 
Must ultrabaric matter be superluminal?, 5:2168 
BLACK LIQUIDS/ABSORPTIVITY 
Development of a low-temperature, low-cost, black liquid solar 
collector. Final report, September 12, 1977-October 31, 1978, 
5:538 (ALO-4097-1 
BLACK LIQUIDS/PERFORMANCE TESTING 
Development of a low-temperature, low-cost, black liquid solar 
collector. Final report, September 12, 1977-October 31, 1978, 
5:538 (ALO-4097-1) 
BLACK SHALES/ANISOTROPY 
Acoustic and mechanic analysis of a transverse anisotropy in 
shale, 5:187 (METC/SP-79/6) 


BODY TEMPERATURE/TEMPERATURE DEPENDENCE 


BLACK SHALES/CHEMICAL ANALYSIS 

Elucidation of geomatrices by laser pyrolysis/gas chromatography 

and pyrolysis/mass trometry, 5:197 (METC/SP-79/6) 
BLACK SHALES/C ICAL COMPOSITION 

Cross-polarization carbon-13 NMR of kerogens from Devonian 
shale and coal, 5:196 (METC/SP-79/6) 

Devonian shales: an in-depth analysis of well EGSP NY No. 1 
with respect to shale characterization, hydrocarbon gas content, 
and wi data, 5:153 (METC/SP-79/6) 

BLACK SHALES/CLASSIFICATION 

Compositional variations in a fabric-element based lithologic type 

classification for Devonian shales, 5:163 (METC/SP-79/6) 
BLACK SHALES/EXPLOITATION 
Constraints and problems in producing gas from Eastern shales, 
5:168 (METCYSP. 79/6) 
BLACK SHALES/GAS YIELDS 
Devonian shales: an in-depth analysis of well EGSP NY No. | 
i to shale characterization, hydrocarbon gas content, 
data, 5:153 (METC/SP-79/6) 
onian Shale gas reservoir performance, 5:155 
(METC/SP-79/6) 
BLACK SHALES/GEOCHEMICAL SURVEYS 

Current assessment of the physiochemical characterization data 

for the eastern gas shales, 5:166 (MLM-2651(OP)) 
BLACK SHALES/GEOCHEMISTRY 

Distribution and geochemical characterization of the Hannibal 
Member of the New Albany Shale in Indiana, 5:165 (METC/ 
SP-79/6) 

Inorganic geochemistry studies of the Eastern Kentucky Gas 
Field, 5:154 (METC/SP-79/6) 

BLACK SHALES/GEOLOGIC FISSURES 

Acoustic and mechanic analysis of a transverse anisotropy in 
shale, 5:187 (METC/SP-79/6) 

BLACK SHALES/HYDRAULIC FRACTURING 

Effects of aqueous carbon dioxide on Devonian shales, 5:181 
(METC/SP-79/6) 

BLACK SHALES/LITHOLOGY 

Distribution and geochemical characterization of the Hannibal 
Member of the New Albany Shale in Indiana, 5:165 (METC/ 
SP-79/6) 

BLACK SHALES/MEETINGS 
rave third Eastern gas shales symposium, 5:142 (METC/ 
-79/ 
BLACK SHALES/MINERALOGY 

Procedures for petrophysical, mineralogical and geochemical 
characterization off fine-grained clastic rocks and sediments, 
5:186 (METC/CR-79/26) 

BLACK SHALES/PERMEABILITY 

Petrologic evaluation of the significance of natural fractures in 
low-porosity shale gas reservoirs: results of investigation in the 
Upper Devonian of Virginia and West Virginia, 5:151 (METC/ 
SP-79/6) 

BLACK SHALES/PETROLOGY 

Petrology and maturation of dispersed organic matter in the New 

Albany Shale Group of the Illinois Basin, 5:152 (METC/SP-79/ 


6) 
BLACK SHALES/PHYSICAL PROPERTIES 
Characterization and analysis of Devonian shales as related to 


release of gaseous hydrocarbons. Well N-4 Hardin County, 
Illinois, 5:167 (ORO-5205-T6) 
BLACK SHALES/RESOURCE ASSESSMENT 
Status report of the Eastern Gas Shales Project, 5:143 (METC/ 
SP-79/6) 
ILANKETS (BREEDING) 
See BREEDING BLANKETS 
BLOOD FLOW/TEMPERATURE DEPENDENCE 
Continuation of studies on thermoregulation of fish and turtles in 
thermally stressed habitats. Annual progress report, 1 October 
1978-30 September 1979, 5:1915 (COO. 2502-16) 
BLOOD FORMATION 
See also LEUKOPOIESIS 
BLOOD FORMATION/PRECURSOR 
Colossal granulocytic and erythropoietic colonies and bursts 
formed by culture of soe bone marrow in plasma clot 
diffusion chambers (PC >, 5:1821 (BNL-26621) 
BLOOD PLASMA/ESTERAS 
Effects of carcinogenic and TE chemicals on plasma 
esterases in BALB/c mice, 5:1812 
BODY FLUIDS/NICOTINE 
Novel method for the isolation and quantitative analysis of 
nicotine and cotinine in biological fluids, 5:1866 
BODY FLUIDS/QUANTITATIVE CHEMICAL ANALYSIS 
Novel method for the isolation and quantitative analysis of 
nicotine and cotinine in biological fluids, 5:1806 
BODY TEMPERATURE/TEMP TURE DEPENDENCE 
Continuation of studies on thermoregulation of fish and turtles in 
thermally stressed habitats. Annual progress report, | October 
1978-30 September 1979, 5:1915 (COO-2502-16) 





BOILERS 


BOILERS 
See also WASTE HEAT BOILERS 
BOILERS/CORROSION 
Behaviour and corrosive effects of sodium water reaction 
roducts generated by leaks in ferritic boiler tubes, 5:1456 
BOILERS/FUEL SUBSTITUTION 
Market for coal as an energy source in industry, 5:41 (CONF- 


790964-1) 
BOILING WATER REACTORS 
See BWR TYPE REACTORS 
BONE MARROW/COLONY FORMATION 
Colony-forming units in the spleen and bone marrow of young 
(C57BL/6 x DBA/2)F; hybrid mice, 5:1859 
BONE MARROW CELLS/COLONY FORMATION 
Colossal granulocytic and erythropoietic colonies and bursts 
formed by culture of regenerating bone marrow in plasma clot 
diffusion chambers (PCDC), 5:1821 (BNL-26621) 
BONE MARROW CELLS/CULTIVATION TECHNIQUES 
Colossal granulocytic and erythropoietic colonies and bursts 
formed by culture of regenerating bone marrow in plasma clot 
diffusion chambers (PCDC), 5:1821 (BNL-26621) 
BONE MARROW CELLS/TRANSPLANTS 
a ee in the spleen and bone marrow of young 
(C57BL/6 x DBA/2)F; hybrid mice, 5:1859 
BONES 
See SKELETON 
BOR-60 REACTOR/ON-LINE CONTROL SYSTEMS 
Computerized subsystem for conducting investigations at the 
BOR-60 reactor, 5:945 (NIIAR-P-27(321)) 
BOR-60 REACTOR/POWER COEFFICIENT 
Reactivity effects analysis as a means of fast reactor diagnostics, 
5:811 (NIIAR-P-4(338)) 
BOR-60 REACTOR/REACTOR CONTROL SYSTEMS 
Computerized subsystem for conducting investigations at the 
BOR-60 reactor, 5:945 (NIIAR-P-27(321)) 
BOR-60 REACTOR/TEMPERATURE COEFFICIENT 
Reactivity effects analysis as a means of fast reactor diagnostics, 
5:811 (NIITAR-P-4(338)) 
BORAX/CATALYTIC EFFECTS 
Investigation pl pore: of biomass in the presence of multiple 
catalysts, 5: (CONF-7806107-P1) 
BOREHOLES/CLOSURES 
Test plan: Potash Core Test. WIPP experimental program 
borehole plugging, 5:292 (SAND-79-1306) 
BORON/DEPOSITION 
Preparation and characterization of hydrogenated amorphous 
boron thin films and thin film solar cells produced by glow 
discharge decomposition methods. First quarterly report, 
January 1, 1979-March 31, 1979, 5:376 (DOE/ET/23041-T1) 
BORON/QUANTITATIVE CHEMICAL ANALYSIS 
Ion implantation standards as a spark source mass spectrometric 
surface analysis calibration technique: the analysis of B in 
irradiated Zircaloy-2, 5:1555 
BORON 10 REACTIONS/COMPOUND-NUCLEUS REACTIONS 
New berkelium isotope: 7“? Bk, 5:2147 (LBL-815i) 
BORON 11 REACTIONS/COMPOUND-NUCLEUS REACTIONS 
New berkelium isotope: 7*? Bk, 5:2147 (LBL-8151) 
BORON 11 REACTIONS/PICKUP REACTIONS 
Use of heavy-ion multi-neutron pick-up reactions to measure 
nuclear masses (**Ca(''B,x)Y, 115 MeV: cross sections), 5:2117 
(LBL-8151) 
BORON ALLOYS/CRYSTAL STRUCTURE 
Development of magnetic order in superconducting systems, 
5:2201 (BNL-26655) 
BORON ALLOYS/NEUTRON DIFFRACTION 
Development of magnetic order in superconducting systems, 
5:2201 (BNL-26655) 
BORON ALLOYS/SUPERCONDUCTIVITY 
Development of magnetic order in superconducting systems, 
5:2201 (BNL-26655) 
BORON CARBIDES/FABRICATION 
Development of boron carbide-copper cermets. Status report, 
5:1474 (SAND-78-2317) 
BORON CARBIDES/PHYSICAL RADIATION EFFECTS 
Crack propagation in irradiated B,C induced by swelling and 
thermal gradients, 5:1496 (HEDL-SA-1827-FP) 
BOROSILICATES/LEACHING 
Corrosion behavior of zinc borosilicate simulated nuclear waste 
glass, 5:275 (CONF-790420-) 
BRAIN/PROTEINS 
Simple procedure for obtaining large quantities of tubulin subunits 
from newborn mouse brain, 5:1811 
BRASS/CRYSTAL DEFECTS 
Nonequilibrium defects in metals, 5:1377 
BRASS/DISLOCATIONS 
Nonequilibrium defects in metals, 5:1377 
BRASS/STACKING FAULTS 
Nonequilibrium defects in metals, 5:1377 
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BRAYTON CYCLE POWER SYSTEMS/COST 
Cost — for Brayton and Stirling engines, 5:1309 (CONF- 
7810: 
BRAYTON CYCLE POWER SYSTEMS/MANUALS 
Handbook of data on selected engine components for solar 
thermal applications, 5:419 (DOE/NASA/1060-78/1) 
BRAZING ALLOYS/STANDARDS 
Brazing filler metal (ASME SFA-S5.8 with additional 
requirements), 5:1354 (RDT-M-1-9T(8-79)) 
BREEDING BLANKETS/DESIGN 
Radial blanket design and development. Quarterly progress report 
for period ending February 28, 1979 (LMFBR), 5:820 (WARD- 


RB-94000-1) 
BREEDING BLANKETS/MAGNETOHYDRODYNAMICS 
Forces on liquid lithium modules in a tokamak blanket due to the 
pulsed poloidal magnetic field, 5:2311 (ORNL/TM-6907) 
BREEDING BLANKETS/PERFORMANCE 
Discrete transfer a expansion for time-dependent 
neutron transport, 5:218 
BREEDING BLANKETS/PERFORMANCE TESTING 
Radial blanket design and development. Quarterly progress report 
for period ending February 28, 1979 (LMFBR), 5:820 (WARD- 
RB-94000-1) 
BREEDING BLANKETS/POWER DISTRIBUTION 
Hybrid reactor blankets for constant energy multiplicaton and flat 
power distribution, 5:902 (NRCN-472) 
BREMSSTRAHLUNG (MAGNETIC) 
See SYNCHROTRON RADIATION 
BRIDGES (ELECTRIC) 
See ELECTRIC BRIDGES 
BRILLOUIN EFFECT/ELECTROMAGNETIC RADIATION 
Enhancement of stimulated Brillouin scattering due to reflection 
of light from plasma critical surface, 5:2328 
BRILLOUIN SCATTERING 
See BRILLOUIN EFFECT 
BRINES/ACIDIFICATION 
EQUILIB simulation of acidization for geothermal scale control, 
5:659 (EPRI-WS-78-97) 
BRINES/CORROSIVE EFFECTS 
Strategic petroleum reserve corrosion: site-specific aspects and 
failure analysis of corroded pipes from the Bryan Mound site, 
5:140 (SAND-79-1469) 
BRINES/DIFFUSION 
Modeling of brine migration in halite, 5:305 (UCRL-82228) 
BRINES/GEOCHEMISTRY 
Brine chemistry and combined heat/mass transfer, 5:658 (EPRI- 
WS-78-97) 
BRINES/INTERFACES 
Interfacial effects in the recovery of residual oil by displacement, 
5:58 (CONF-790805-P 1) 
BRINES/PHASE STUDIES 
Ultralow interfacial tension, phase behavior and oil recovery, 5:59 
(CONF-790805-P 1) 
BRINES/SCALING 
Brine chemistry and combined heat/mass transfer, 5:658 (EPRI- 
WS-78-97) 
BRINES/SURFACE TENSION 
University of Florida research program on surfactant-polymer oil 
recovery systems, 5.52 (CONF-790805-P 1) 
BROMINE/PHOTOCHEMICAL REACTIONS 
Thermal rate constants, energy dependence and isotope effect for 
laser initiated halogen-hydrogen halide reactions, 5:1593 
BROMINE IONS/ELECTRON LOSS 
Semi-empirical formulas for heavy-ion stripping data, 5:1989 
BROOKHAVEN AGS 
(Alternating-Gradient Synchrotron.) 
BROOKHAVEN AGS/KAON BEAMS 
Physics for a new kaon facility at the AGS, 5:1679 (BNL-26700) 
BUILDING MATERIALS 
See also CONCRETES 
BUILDING MATERIALS/LATENT HEAT STORAGE 
Advanced energy storage concepts with building materials, 5:577 
(CONF-790328-P1) 
BUILDING MATERIALS/THERMAL MASS 
Prediction of the transient response of concrete structural building 
elements used for thermal energy storage, 5:1218 (CONF- 
790328-P2) 
BUILDINGS 
See also APARTMENT BUILDINGS 
COMMERCIAL BUILDINGS 
GREENHOUSES 
HOSPITALS 
HOUSES 
OFFICE BUILDINGS 
PUBLIC BUILDINGS 
RESIDENTIAL BUILDINGS 
SCHOOL BUILDINGS 
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BUILDINGS/DESIGN 

Phase one/base data for the development of energy performance 

— ny new buildings. Executive summary, 5:1222 (HUD- 
BUIL DINGS/ENERGY CONSERVATION 

Natural thermal storage: an overview of performance expectations 
and desi, se using the M/sub e/ factor, 5:1217 
(CONF-790328 

Proceedings of the sedis on the dynamic response of 
environmental control processes in buildings, Lafayette, 
Indiana, March 13-15, 1979, 5:1219 —_—- 

BUILDINGS/ENERGY CONSUMPTIO 

Phase one/base data for the eae of energy performance 

—— ‘ds iy new buildings. Executive summary, 5:1222 (HUD- 
BUILDINGS/ENERGY DEMAND 

Commercial applications of solar total energy systems. Volume 4. 

A dices. Final report, 5:432 (AI-DOE-13230(Vol.4)) 
BUILDINGS/ENERGY EFFICIENCY 

Energy Efficient Buildings i gr Chapter from Energy & 
Environment Division annual report 1978, 5:1223 (LBL-9576) 

Implementation of a statewide energy code for buildings. Final 

rt, 5:1220 (COO-2843-T1) 
BUILDINGS/HEAT FLOW 

One-dimensional representations of the heat flow beneath a 

building, 5:1216 (CONF-790328-P2) 
BUILDINGS/RESPONSE FUNCTIONS 
Response of an offshore nuclear reactor building to simulated 
tornadic forces, 5:1114 
BUILDINGS/SOLAR CELL ARRAYS 
pin cg and testing of shingle-type solar cell modules. Final 
rt, 5:382 (DOE/JPL/954007-4) 
BUIL INGS/SOLAR RADIATION 

Unsteady thermal stresses in outer shielding wall with dome under 

solar radiation and ambient temperature, 5:766 
BUILDINGS/SOLAR SPACE HEATING 

Solar air heating system for First Baptist Church (Assembly 
areas), 5:449 (CONF-780701-(Rev.)) 

Solar-assisted heat pump operation and start-up, Littleton Center, 
Littleton, Colorado, 5:450 (CONF-780701-(Rev.)) 

BUILDINGS/SPACE HEATING 

Corrosion in heating system with plastic piping: theory and 

tion experiences, 5:1228 (STUDSVIK/E1-79/33) 
BUILDINGS/THERMAL MASS 

Natural thermal storage: an overview of performance expectations 
and design techniques using the M/sub e/ factor, 5:1217 
(CONF-790328-P2) 

Prediction of the transient response of concrete structural building 
elernents used for thermal energy storage, 5:1218 (CONF- 
790328-P2) 

BUILDINGS/THERMAL STRESSES 

Unsteady thermal stresses in outer shielding wall with dome under 

solar radiation and ambient temperature, 5:766 
BUILDINGS (CONTAINMENT) 

See CONTAINMENT BUILDINGS 
BUNKER OILS 

See RESIDUAL FUELS 
BURNABLE POISONS/BURNUP 

Shielding and burn-up of burnable poison rods in the PSU- 
LEOPARD code, 5:760 (INIS-mf-4789) 

BURNABLE POISONS/SHIELDING 
Shielding and burn-up of burnable poison rods in the PSU- 
LEOPARD code, 5:760 (INIS-mf-4789) 
JURNUP/TIME DEPENDENCE 
a aN calculations treated as time dependent problem, 5:933 
Ape 


CTORS 
m ~ PULSED REACTORS 
BUSES/GAS TURBINES 
Intercity and urban gas turbine powered bus demonstration 
pro; 5:1287 (CONF-781050-) 
BUT. ‘ON SPECTRA 
Contribution of electronically excited states to the radiation 
chemistry of organic systems. Progress report, September 1, 
1978-August 31, 1979, 5:1594 (COO-913-70) 
a eee <r YNTHESIS 
Thermophilic de; tion of cellulose for production of liquid 
fuels, 5. 362 (CONF-7806107-P2) 
JUTENES/PHOTOELECTRON SPECTROSCOPY 


Photoelectron > eegpes of ethylene, isobutylene, 
meee lene, and tetramethylethylene at variable angle, 
5:1 


BUTYL Al ALCOHOLS 
See BUTANOLS 
BUTYL ETHER/PRODUCTION 
Potential of MTBE from coal (MTBF = methy] tertiary butyl 
ether), 5:1337 (CONF-781050-) 


See BUTENES 
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BUTYRIC ALCOHOLS 
See BUTANOLS 
BWR TYPE REACTORS 
See also GUNDREMMINGEN-2 REACTOR 
GUNDREMMINGEN-3 REACTOR 
HAMAOKA-1 REACTOR 
HAMAOKA-2 REACTOR 
HATCH-1 REACTOR 
TARAPUR-1 REACTOR 
TARAPUR-2 REACTOR 
VERMONT YANKEE REACTOR 
BWR TYPE REACTORS/CONTAINMENT 

Nonlinear analysis of RC structure with interaction of thermal 
cracking and mechanical load, 5:750 

Soil-structure interaction for transient loads due to safety relief 
valve discharges, 5:1100 

BWR TYPE REACTORS/CONTAINMENT SYSTEMS 

Containment system selection, 5:752 

Swedish underground containment studies - state of art, 5.1113 

BWR TYPE REACTORS/EXCURSIONS 

Experiment data report for test RIA 1-1: reactivity initiated 

accident test series, 5:1080 (NUREG/CR-0516) 
BWR TYPE REACTORS/FUEL CANS 

Predictions of localized plastic flow conditions in irradiated 
zircaloy using a unified phenomenological model, 5:742 (INIS- 
mf-4470) 

BWR TYPE REACTORS/FUEL ELEMENTS 

Fission product behavior in LWRs. Quarterly progress report, 
April-June 1979, 5:1086 (NUREG/CR-1061) 

Mechanistic prediction of fission-gas behavior during in-cell 
transient heating tests on LWR fuel using the GRASS-SST and 
FASTGRASS computer codes, 5:987 (CONF-790802-72) 

BWR TYPE REACTORS/FUEL PINS 

Power ramp and fission gas performance of fuel pins M20-1B, M2- 

2B and T9-3B, 5:1089 (RISO-M-2151) 
BWR TYPE REACTORS/FUEL POOLS 
Neutron analysis of spent fuel pools, 5:747 

BWR TYPE REACTORS/FUEL RODS 

Comparison of fission-gas release and mechanical behavior during 
transient nuclear and electrical heating of light-water-reactor 
fuels, 5:1085 (NUREG/CR-1001) 

Nondestructive verification of relative burnup values and cooling 
times of irradiated MTR fuel elements, 5:972 (LA-7949-MS) 

BWR TYPE REACTORS/INSPECTION 

Independent verification options for inspecting nuclear power 

plant facilities. Final report, 5:745 (NUREG/CR-0826) 
BWR TYPE REACTORS/LOSS OF COOLANT 

Structural considerations - BWR Mark I pool dynamics, 5:1099 

WRAP-BWR-EM system development and application, 5:993 
(DP-MS-79-81) 

BWR TYPE REACTORS/NUCLEAR MATERIALS 

MANAGEMENT 

Nondestructive verification of relative burnup values and cooling 
times of irradiated MTR fuel elements, 5:972 (LA-7949-MS) 

BWR TYPE REACTORS/PHYSICAL PROTECTION 

DEVICES 

Application of SAFE to an operating reactor, 5:746 (NUREG/ 
CR-0928) 

BWR TYPE REACTORS/REACTOR ACCIDENTS 

Comparison of fission-gas release and mechanical behavior during 
transient nuclear and electrical heating of light-water-reactor 
fuels, 5:1085 (NUREG/CR-1001) 

BWR TYPE REACTORS/REACTOR OPERATION 

— units status report data as of July 31, 1979. Licensed 

perating reactors data for decisions, 5:744 (NUREG- 
0020(Vo -3(No.8)) 
BWR TYPE REACTORS/REACTOR PROTECTION 

SYSTEMS 

Licensee event report analysis for selected safety system valves, 
5:1003 (IDO-1570-T22) 

BWR TYPE REACTORS/REACTOR SAFETY 

Soil-structure eng re for transient loads due to safety relief 
valve discharges, 5: 

BWR TYPE REACTORS/SEISMIC EFFECTS 

Modified rigid base approach for the seismic analysis of nuclear 
power plants, 5:1014 (INIS-mf-4689) 

BWR TYPE REACTORS/SPENT FUEL STORAGE 

Behavior of spent LWR fuel assemblies, 5:749 

Neutron analysis of spent fuel pools, 5:747 

Normal and compact spent fuel storage in light water reactor 
power plants, 5:748 

Spent Nuclear Fuel Storage Program user's guide (SNFSM 
Code), 5:833 (DOE/EIA/8589-2) 

BWR TYPE REACTORS/TRANSIENTS 

Mechanistic prediction of fission-gas behavior during in-cell 
transient heating tests on LWR fuel using the GRASS-SST and 
FASTGRASS computer codes, 5:987 (CONF-790802-72) 





CADMIUM/BIOLOGICAL EFFECTS 


Cc 


CADMIUM/BIOLOGICAL EFFECTS 
Use of cultured rat embryos to evaluate the teratogenic activity of 
serum: cadmium and cyclophosphamide (Serum-based culture 
media for growing rat embryos is used to determine the 
teratogenicity of cadmium and cyclophosphamide), 5:1932 
(COO-3139-34) 
CADMIUM/ENVIRONMENTAL TRANSPORT 
Influence of dissolved organics on the distribution, transport, and 
fate of heavy metals in aquatic systems, 5:1784 
CADMIUM/ION EXCHANGE 
Aqueous systems and geosciences, 5:1601 (ORNL-5485) 
CADMIUM/MONITORING 
Precipitation sample handling, analysis, and storage procedures. 
Research report 4, 5:1735 (COO-1199-57) 
CADMIUM/TERATOGENESIS 
Use of cultured rat embryos to evaluate the teratogenic activity of 
serum: cadmium and cyclophosphamide (Serum-based culture 
media for growing rat embryos is used to determine the 
teratogenicity of cadmium and cyclophosphamide), 5:1932 
(COO-3139-34) 
CADMIUM SULFIDE SOLAR CELLS/ELECTRICAL 
PROPERTIES 
Snace-charge-limited current and capacitance in Cu/sub x/S/CdS 
solar cells (Theoretical and experimental study), 5:395 (UCRL- 
83473) 
CADMIUM SULFIDE SOLAR CELLS/FABRICATION 
Photovoltaic cell (Patent), 5:396 
CAES PLANT 
See COMPRESSED AIR STORAGE POWER PLANTS 
CALCIUM/ENVIRONMENTAL TRANSPORT 
Influence of dissolved organics on the distribution, transport, and 
fate of heavy metals in aquatic systems, 5:1784 
CALCIUM/ION EXCHANGE 
Aqueous systems and geosciences, 5:1601 (ORNL-5485) 
CALCIUM 40 REACTIONS/DEEP INELASTIC HEAVY ION 
REACTIONS 
Evidence for fragment deformation in near barrier deeply inelastic 
reactions of two doubly-magic nuclei, 5:2142 (LBL-8151) 
CALCIUM 40 TARGET/NEUTRON REACTIONS 
— neutron capture in the giant-resonance region of *'Ca, 
116 


CALCIUM 41/E1-TRANSITIONS 
Polarized-neutron capture in the giant-resonance region of **Ca, 
5:2116 
CALCIUM 41/GIANT RESONANCE 
Polarized-neutron capture in the giant-resonance region of **Ca, 


5:2116 
CALCIUM 44/ENERGY LEVELS 
Study of the reactions /sup 46,48/Ti("*C, '®°O)/sup 44,46/Ca and / 
sup 50,52/Cr(**C, '*O)/sup 48,50/Ti at 51 MeV, 5:2119 
CALCIUM 44/PIONIC ATOMS 
Pionic X-rays and the neutron radius of “*Ca, 5:2011 
CALCIUM 46/ENERGY LEVELS 
Study of the reactions /sup 46,48/Ti('*C, '*O)/sup 44. — and / 
sup 50,52/Cr("*C, '*O)/sup 48,50/Ti at 51 MeV, 5:211 
CALCIUM 48 REACTIONS/DEEP INELASTIC HEAVY | ION 
REACTIONS 
Evidence for fragment deformation in near barrier deeply inelastic 
reactions of two doubly-magic nuclei, 5:2142 (LBL-8151) 
Production of transplutonium elements in heavy ion reactions with 
uranium targets, 5:2151 (LBL-8151) 
CALCIUM 48 TARGET/BORON 11 REACTIONS 
Use of heavy-ion multi-neutron pick-up reactions to measure 
nuclear masses (**Ca("'B,x)Y, 115 MeV: cross sections), 5:2117 
(LBL-8151) 
CALCIUM CHLORIDES/COLD STORAGE 
Advanced energy storage concepts with building materials, 5:577 
(CONF-790328-P1) 
CALCIUM CHLORIDES/LATENT HEAT STORAGE 
Advanced energy storage concepts with building materials, 5:577 
(CONF-790328-P1) 
CALCIUM CHLORIDES/THERMOCHEMICAL HEAT 
STORAGE 
Thermochemical energy storage and heat i" system using 
ammoniated salts, 5:476 (CONF-790328-P: 
CALCIUM OXIDES/ZONE MELTING 
Internal zone growth method for producing metal oxide-metal 
eutectic composites (Patent), 5:1476 
CALIFORNIA 
See also LOS ANGELES 
CALIFORNIA/COMBINED-CYCLE POWER PLANTS 
Pacific Gas and Electric Company's notice of intention to seek 
certification for the combined cycle project. Final report, 5:690 
(NP-23926) 
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CALIFORNIA/ENERGY DEMAND 
Distributed energy systems in California's future: interim report 
volume 1 and 2, 5:1215 (HCP/P7405-03) 
Societal change and California's on futures: the limitations of 
economic anal 5:1156 (UCRL-15086) 
CALIFORNIA/ENERGY POLICY 
ee rhe ap and California's Su hose) futures: the limitations of 
analysis, 5:1156 (UCRL-150 
CALIFORNIA/ENERGY SOURCES 
Phase I. Integrated community energ By for Riverside, 
California. Final report, 5:1178 : (DOE/TI /TIC-10201(Vol.1)) 
Phase I. Integrated community energy plan for Riverside, 
California. Final report, 5:1179 (DOE/TIC-10201(Vol.3)) 
CALIFORNIA/ENERGY SUPPLIES 
Distributed id systems in California's future: interim report 
volume 1 and 2, 5:1215 (HCP/P7405-03) 
CALIFORNIA/FOSSIL-FUEL POWER PLANTS 
— = 's guide to the proceeding on Potrero Unit No. 7, 


CALIFORNIA/GEOTHERMAL POWER PLANTS 
OWS TEST} power plant commitments in California, 5:637 (EPRI- 
CALIFORNIA/GROUND WATER 
Brackish groundwater for power plant cooling in California, 5:688 
CALIFORNIA/POLLUTION REGULATIONS 
Pacific Gas and Electric Company’s notice of intention to seek 
CNP-25928) for the combined cycle project. Final report, 5:690 
CALIFORNIA/RENEWABLE ENERGY SOURCES 
Distributed energy systems in California's future: interim report 
volume 1 and 2, 5:1215 (HCP/P7405-03) 
CALIFORNIUM/X-RAY FLUORESCENCE ANALYSIS 
Precision measurement of K-shell fluorescence yields in actinide 
elements, 5:2002 
CALIFORNIUM 249/VAPORIZATION HEAT 
Chemistry of transuranium elements and compounds, 5:1565 
(ORNL-5485) 
ALORIMETRY/SAMPLE HOLDERS 
Novel sample container for solution calorimetry, 5:1711 
CAMAC SY; 
(Computer Application to Measurement And Control.) 
CAMAC SY M/ELECTRONIC CIRCUITS 
Intelligent CAMAC I/O module based on the Signetics 8X300 
microcontroller, 5:1705 (ORNL/TM-6922) 
CANADA/ENERGY POLICY 
Canada’s future energy options, . - (ER-77-2) 
CANADA/MINERAL INDUST: 
Energy consumption in coho ag a 5:1184 
CANADA-INDIA REACTOR 
See CIRUS REACTOR 
CANADIAN AECB 
(Canadian Atomic Energy Control Board.) 
Control: the capability and commitment, 5:319 (ER-77-2) 
CANCER 
See NEOPLASMS 
CANDU TYPE REACTORS 
See also RAJASTHAN-1 REACTOR 
RAJASTHAN-2 REACTOR 
CANDU TYPE REACTORS/REACTOR COOLING SYSTEMS 
Problems in chilled water system instrumentation, 5:788 
CANDU TYPE REACTORS/SEISMIC EFFECTS 
Floor response spectra from spectrum compatible motions, 5:1019 
(INIS-mf-4689 
CANONICAL EQUATIONS 
See DIFFERENTIAL EQUATIONS 
CARBIDES/FABRICATION 
Method for > yu metallated filament-wound structures 
a 


See -# DIAMONDS 
GRAPHITE 
PYROLYTIC CARBON 
CARBON/ANTIPROTON REACTIONS 
Production of high mass muon pairs by 225 GeV/c hadron beams 
and a determination of the pion structure function, 5:2042 
(COO-3072-102) 
CARBON/ARGON 40 REACTIONS 
Study of ar — reactions at 213 MeV/nucleon, 5:2154 
(LBL-81 
CARBON/CARBONIZATION 
Anisotropic fibrous thermal insulator of relatively thick cross 
section and method for making same (Patent), 5:1499 
CARBON/DEPOSITION 
Liquid Phase Methanation/shift Pilot Plant operation and 
laboratory support work. Final report, July 1, 1976-November 
30, 1978, 5:4 -2036-37) 
CARBON/GASEOUS DIFFUSION 
me 4 diffusion in carbon with particular reference to graphite, 
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CARBON/KAON PLUS REACTIONS 
Production of high mass muon pairs by 225 GeV/c hadron beams 
and a determination of the pion structure function, 5:2042 
(COO-3072-102) 
CARBON/MASS TRANSFER 
Corrosion and mass transport in liquid sodium, 5:1457 
Review of corrosion and carbon transport behaviour of ferritic 
materials exposed to sodium, 5:1459 
CARBON/MEETINGS 
Carbon and graphite, 5:1346 (Juel-Conf-25) 
CARBON/PION MINUS REACTIONS 
Production of high mass muon pairs by 225 GeV/c hadron beams 
and a determination of the pion structure function, 5:2042 
(COO-3072-102) 
CARBON/PION PLUS REACTIONS 
Production of high mass muon pairs by 225 GeV/c hadron beams 
and a determination of the pion structure function, 5:2042 
(COO-3072-102) 
CARBON/PROTON REACTIONS 
Production of high mass muon pairs by 225 GeV/c hadron beams 
and a determination of the pion structure function, 5:2042 
(COO-3072-102) 
CARBON/PURIFICATION 
Production of aluminum-silicon alloy and ferrosilicon and 
commercial purity aluminum by the direct reduction process. 


Third interim technical report, Phase B, March 1, 1979-May 31, 


1979, 5:1350 (CONS-5089-7) 
CARBON/REDUCTION 
Production of aluminum-silicon alloy and ferrosilicon and 
commercial purity aluminum by the direct reduction process. 


Third interim technical report, Phase B, March 1, 1979-May 31, 


1979, 5:1350 (CONS-5089-7) 
CARBON/SMALL ANGLE SCATTERING 
International Union of Crystallography, Commission on 
Crystallographic Apparatus. Final report of the international 
project for the calibration of absolute intensities in small-angle 
x-ray scattering, 5:1713 
CARBON/SOLUBILITY 
Basic energy science, 5:1558 (ANL-79-22) 
CARBON 12 REACTIONS/ELASTIC SCATTERING 
Finite-range coupled reaction channel investigation of the elastic 
transfer process (15 and 87 MeV), 5:2097 (ORO-5126-73) 
CARBON 12 REACTIONS/FUSION REACTIONS 
Systematics of carbon- and oxygen-induced fusion on nuclei with 
12 < or = A < or = 19, 5:2104 
CARBON 12 REACTIONS/TRANSFER REACTIONS 
Finite-range coupled reaction channel investigation of the elastic 
transfer process (15 and 87 MeV), 5:2097 (ORO-5126-73) 
CARBON 12 TARGET/ALPHA REACTIONS 
Observation of He and a/sup */ as intermediate states in three- 
body reactions (45 to 65 MeV; energy spectra), 5:2101 (LBL- 
8151) 
CARBON 12 TARGET/CARBON 12 REACTIONS 
Systematics of carbon- and oxygen-induced fusion on nuclei with 
12 < or =A < or = 19, 5:2104 
CARBON 12 TARGET/NEUTRINO REACTIONS 
LAMPF neutrino experiment to test muon number conservation, 
5:2043 (LA-8030-T) 
CARBON 12 TARGET/OXYGEN 16 REACTIONS 
(Heavy ion, 2p) reactions on light nuclei (40 MeV: spectra, 
mechanism), 5:2099 (LBL-8151) 
CARBON 12 TARGET/PROTON REACTIONS 
Experimental test of one-pion exchange and partial conservation 
of axial-vector current in proton-nucleus charge-exchange 
reactions at 144 MeV, 5:2106 
CARBON 13/BINDING ENERGY 
Precise ‘y-ray energies from radionuclide decay and the (n,y) 
reaction: revised values for the neutron mass and selected 
neutron binding energies, 5:2091 (CONF-790968-1) 
CARBON 13/CARBON 12 REACTIONS 
Finite-range coupled reaction channel investigation of the elastic 
transfer process (15 and 87 MeV), 5:2097 (ORO-5126-73) 
CARBON 13/ISOTOPIC EXCHANGE 
Reaction of CO with Ta(eta’-C;Me;)Me;. Irtramolecular 
reductive coupling of carbon monoxide via an eta*-acetone 
intermediate, 5:1583 
CARBON 13/NUCLEAR MAGNETIC RESONANCE 
Carbon-13 magnetic resonence of hydrocarbons. Annual report, 
5:1579 (DOE/ER/05006-1) 
CARBON 13 TARGET/CARBON 12 REACTIONS 
Systematics of carbon- and oxygen-induced fusion on nuclei with 
12 < or = A < or = 19, 5:2104 
CARBON 13 TARGET/HELIUM 3 REACTIONS 
Observation of *He and a/sup */ as intermediate states in three- 
body reactions (45 to 65 MeV; energy spectra), 5:2101 (LBL- 
8151) 
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CARBON 14/BINDING ENERGY 

Precise y-ray energies from radionuclide decay and the (n,y) 
reaction: revised values for the neutron mass and selected 
neutron binding energies, 5:2091 (CONF-790968-1) 

CARBON 14/HEALTH HAZARDS 

Potential impact of radiocarbon releases by the nuclear power 

industry, 5:1775 
CARBON 14/RADIONUCLIDE KINETICS 

Potential impact of radiocarbon releases by the nuclear power 

industry, 5:1775 
CARBON 14/RADIONUCLIDE MIGRATION 

Potential impact of radiocarbon releases by the nuclear power 

industry, 5:1775 
CARBON 14 COMPOUNDS/RADIOECOLOGICAL 

CONCENTRATION 

Potential impact of radiocarbon releases by the nuclear power 
industry, 5:1775 

CARBON 14 REACTIONS/PICKUP REACTIONS 

Study of the reactions /sup 46,48/Ti(**C, '*O)/sup 44,46/Ca and / 

sup 50,52/Cr('*C, '®O)/sup 48,50/Ti at 51 MeV, 5:2119 
CARBON 14 REACTIONS/TWO-NUCLEON TRANSFER 

REACTIONS 

Study of the reactions /sup 46,48/Ti('*C, '*O)/sup 44,46/Ca and / 
sup 50,52/Cr('*C, '*O)/sup 48,50/Ti at 51 MeV, 5:2119 

CARBON DIOXIDE/ADSORPTION 

Effects of sulfur dioxide on recovery system for CO from flue 
gas, 5:102 (CONF-790805-P2) 

CARBON DIOXIDE/AERIAL MONITORING 

Balance of the tropospheric ozone and its relation to stratospheric 
intrusions indicated by cosmogenic radionuclides. Technical 
progress report, 1 November 1978-30 June 1979, 5:1760 (COO- 
3425-18) 

CARBON DIOXIDE/AVAILABILITY 

Alternative methods of supplying CO for enhanced oil recovery, 
5:108 (CONF-790805-P2) 

Naturally occurring carbon dioxide sources in the United States: a 
geologic appraisal and economic sensitivity study of drilling and 
producing carbon dioxide for use in enhanced oil recovery, 
5:106 (CONF-790805-P2) 

Sources and delivery of carbon dioxide for enhanced oil recovery, 
5:107 (CONF-790805-P2) 

CARBON DIOXIDE/CATALYTIC EFFECTS 

Process for recovering and upgrading hydrocarbons from oil shale 

(Patent), 5:190 
CARBON DIOXIDE/CHEMISORPTION 

Alloy catalysts with monolith supports for methanation of coal- 
derived gases. Quarterly technical progress report, December 
21, 1978-March 20, 1979, 5:6 (FE-2729-6) 

CARBON DIOXIDE/CORROSIVE EFFECTS 

Survey and analysis of corrosion problems caused by CO» 

injection for enhanced oil recovery, 5:101 (CONF-790805-P2) 
CARBON DIOXIDE/COST 

Sources and delivery of carbon dioxide for enhanced oil recovery, 

5:107 (CONF-790805-P2) 
CARBON DIOXIDE/RECOVERY 

Effects of sulfur dioxide on recovery system for CO» from flue 
gas, 5:102 (CONF-790805-P2) 

CARBON DIOXIDE/THERMODYNAMIC PROPERTIES 

Alternative methods of supplying CO: for enhanced oil recovery, 
5:108 (CONF-790805-P2) 

CARBON DIOXIDE/TRANSPORT 

Alternative methods of supplying CO: for enhanced oil recovery, 
5:108 (CONF-790805-P2) 

Sources and delivery of carbon dioxide for enhanced oil recovery, 
5:107 (CONF-790805-P2) 

CARBON DIOXIDE INJECTION/BENCH-SCALE 

EXPERIMENTS 

Miscible displacement of residual oil using scaled physical models, 
5:105 (CONF-790805-P2) 

CARBON DIOXIDE INJECTION/CORROSION 

Corrosion due to use of carbon dioxide for enhanced oil recovery. 

Final report. SumX No. 78-003, 5:118 (DOE/MC/08442-1) 
CARBON DIOXIDE INJECTION/DATA ANALYSIS 

Carbonate target reservoirs for CO. miscible flooding, 5:109 
(CONF-790805-P2) 

CARBON DIOXIDE INJECTION/DEMONSTRATION 

PROGRAMS 

Enhanced oil recovery by CO: miscible displacement in the Little 
Knife Field, Billings County, ND, 5:104 (CONF-790805-P2) 

Granny's Creek CO, Injection Project, Clay County, West 
Virginia, 5:111 (CONF-790805-P2) 

Progress of the pilot carbon dioxide flood in the Rock Creek-Big 
Injun Field, Roane County, West Virginia, 5:110 (CONF- 
790805-P2) 

Weeks Island S Sand Reservoir B Gravity stable miscible CO. 
displacement, Iberia Parish, Louisiana, 5:100 (CONF-790805- 
P2) 





CARBON DIOXIDE INJECTION/ENVIRONMENTAL 


CARBON DIOXIDE INJECTION/ENVIRONMENTAL 
IMPACTS 
Programmatic environmental im 
enhanced oil recovery RD & 


P3) 
CARBON DIOXIDE INJECTION/TEMPERATURE EFFECTS 
Role of reservoir temperature in CO: flooding, 5:103 (CONF- 
'90805-P2 


t statement for DOE's 
program, 5:135 (CONF-790805- 


790805-P2) 
CARBON DIOXIDE LASERS/AMPLIFIERS 
Efficient high energy infrared third harmonic generation in gases 
and liquids for laser fusion a So gerry Final technical report, 1 
March 1977-28 February 1979, 5:1639 (COO-4251-7) 
Tripling of CO: laser radiation in DBr, DC] and Se. Addendum to 
inal technical report, May 1, 1977-January 31, 1979, 5:1640 
(COO-4253-8(Add.)) 
CARBON IONS/ION-ATOM COLLISIONS 
Observation of intense low energy autoionization lines in the 
wings of the forward peak from fast ion-atom collisions, 5:2024 
Production of low-velocity highly-ionized recoil ions by heavy 
ion bombardment of Ne, 5:2015 (COO-2753-108) 
CARBON IONS/LET 
Heavy particle comparative study. I. Depth-dose distributions, 
5:2180 
CARBON MONOXIDE/ATOM-MOLECULE COLLISIONS 
Crossed beam studies of the dynamics of electronic energy 
transfer: Quenching of oe 2P/sub 3/2/) atoms by Ne, O2, 
CO, and NO molecules, 5:2020 
CARBON MONOXIDE/CHEMICAL REACTIONS 
Reaction of CO with Ta(eta®-C;Mes)Mes. Intramolecular 
reductive coupling of carbon monoxide via an eta?-acetone 
intermediate, 5:1583 
CARBON MONOXIDE/COMBUSTION 
Formation and control of fuel-nitrogen pollutants in catalytic 
combustion of coal-derived gases. Quarterly technical progress 
report, June 15 to September 15, 1978, 5:38 (FE-2762-5) 
CARBON MONOXIDE/LABELLING 
Reaction of CO with Ta(eta®-C;Mes)Me,. Intramolecular 
reductive coupling of carbon monoxide via an eta?-acetone 
intermediate, 5:1583 
CARBON MONOXIDE/METHANATION 
Basic energy science, 5:1558 (ANL-79-22) 
CARBON MONOXIDE/OXIDATION 
Formation and control of fue!-nitrogen pollutants in catalytic 
combustion of coal-derived gases. Quarterly technical progress 
report, June 15 to September 15, 1978, 5:38 (FE-2762-5) 
CARBON MONOXIDE/PHOTOIONIZATION 
Effects of shape resonances on vibrational intensity distributions in 
molecular photoionization, 5:2021 
CARBON MONOXIDE/VIBRATIONAL STATES 
Effects of shape resonances on vibrational intensity distributions in 
molecular photoionization, 5:2021 
CARBON STEELS 
See also STEEL-ASTM-A533-B 
CARBON STEELS/CORROSION PROTECTION 
Survey and analysis of corrosion problems caused by CO 
injection for enhanced oil recovery, 5:101 (CONF-790805-P2) 
CARBON STEELS/FRACTURE PROPERTIES 
Strength and fracture of two-phase alloys: a comparison of two 
alloy systems, 5:1479 (COO-3084-71) 
CARBON STEELS/PITTING CORROSION 
Pitting corrosion in 2-1/4 Cr-1 Mo steel duplex tubes: low 
temperature tests, 5:1451 (WARD-NA-3045-56) 
CARBON STEELS/STANDARDS 
Carbon and alloy steel welding fittings (ASME SA-234 with 
additional requirements), 5:1361 (RDT-M-2-3T(8-79)(Rev.)) 
CARBON TETRACHLORIDE/BIOCHEMICAL REACTION 
KINETICS 
Effects of a and non-carcinogenic chemicals on plasma 
esterases in BALB/c mice, 5:1812 
CARBONACEOUS MATERIALS 
See also COAL 
CARBONACEOUS MATERIALS/CHEMICAL ANALYSIS 
Elucidation of geomatrices by laser pyrolysis/gas chromatography 
and pyrolysis/mass spectrometry, 5:197 (METC/SP-79/6) 
CARBONIC ACID ESTERS/PHASE DIAGRAMS 
Nuclear and radiochemical techniques in chemical analysis. 
Progress report, August 1, 1978-July 31, 1979, 5:1543 (COO- 
3126-39) 
CARBONYLS/BINDING ENERGY 
XPS study of the relative 7-acceptor abilities of the nitrosyl 2nd 
carbonyl ligands, 5:1569 
CARBON YLS/CARCINOGENESIS 
Mathematical models of cancer and their use in risk assessment. 
Technical report No. 27 (Effects of model assumptions on 
validity of predictions), 5:1875 (COO-2874-T1) 
CARBONYLS/CATALYTIC EFFECTS 
Hydrocarbon conversion with an activated multimetallic catalytic 
composite (Patent), 5:131 
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CARBONYLS/PHOTOELECTRON SPECTROSCOPY 
XPS study of the relative 7-acceptor abilities of the nitrosyl and 
carbonyl ligands, 5:1569 
CARBOXYLIC ACID ESTERS 
See also ACETIC ACID ESTERS 
CARBOXYLIC ACID ESTERS/CARCINOGENESIS 

Resistance of germfree athymic nude mice to two-stage skin 

carcinogenesis, 5:1931 (CONF-790922-3) 
CARCINOGENESIS 

See also LEUKEMOGENESIS 
CARCINOGENESIS/DOSE-RESPONSE RELATIONSHIPS 

Long-term effects of low-level radiation exposure, experimental 
studies (Estimation of hazards to man in relation to total dose 
and dose rate), 5:1871 (BNL-26649) 

CARCINOGENESIS/RISK ASSESSMENT 

Long-term effects of low-level radiation exposure, experimental 
studies (Estimation of hazards to man in relation to total dose 
and dose rate), 5:1871 (BNL-26649) 

Mathematical models of cancer and their use in risk assessment. 
Technical report No. 27 (Effects of model assumptions on 
validity of predictions), 5:1875 (COO-2874-T1) 

Probability prediction model of mouse skin tumors based on 
chemical components of cigarette smoke condensates, 5:1951 
(ORNL/TM-7037) 

CARCINOGENS/SKIN ABSORPTION 

Resistance of germfree athymic nude mice to two-stage skin 

carcinogenesis, 5:1931 (CONF-790922-3) 
CARDIOVASCULAR DISEASES 

Small cardiac lesions: fibrosis of papillary muscles and focal 

cardiac myocytolysis, 5:1851 
CARGO/TRANSPORT 

Energy and labor requirements of intercity motor freight 

transportation, 5:1259 
CARPOOLING/DECISION MAKING 

Value of eliminating uncertainty bearing on ride-sharing options: a 

notional analysis, 5:1249 (DOE/TIC-10261) 
CARPOOLING/INFORMATION 
Value of eliminating uncertainty bearing on ride-sharing options: a 
notional analysis, 5:1249 (DOE/TIC-10261) 
CASCADE IMPACTORS/PERFORMANCE 
Particle bounce in cascade impactors, 5:1749 (LF--60(12-78)) 
CASCADE SHOWERS/PION-PROTON INTERACTIONS 

Two-jet calorimeter experiment at Fermilab (130 to 400 GeV), 

5:2040 
CASKS/ACCIDENTS 

Fuel element transport ng ee calculation of the effects of a 

drop into the storage pool, 5:1110 
CAST IRON/COMPARATIVE EVALUATIONS 

Evaluation of prestressed cast iron pressure vessels for coal 

gasifier. Final technical report, 5:7 (FE-3013-1) 
CAST IRON/WEAR RESISTANCE 
Microstructural effects in abrasive wear. Final report, Phase I, 15 
March 1977-1 July 1979, 5:1382 (COO-4246-9) 
CAT SCANNING 
See also ECAT SCANNING 
CAT SCANNING/NOISE 
Detectability in computed tomographic images, 5:2186 
CAT SCANNING/SENSITIVITY 
Detectability in computed tomographic images, 5:2186 
CATALYSTS/CHEMICAL PREPARATION 

New potentially useful catalysts for the indirect liquefaction of 

coal, 5:18 (PETC-10318-1) 
CATALYSTS/PERFORMANCE TESTING 

Liquid Phase Methanation/shift Pilot Plant operation and 
laboratory support work. Final report, July 1, 1976-November 
30, 1978, 5:4 (FE-2036-37) 

CATALYTIC COMBUSTORS 

Formation and control of fuel-nitrogen pollutants in catalytic 
combustion of coal-derived gases. Quarterly technical progress 
report, June 15 to September 15, 1978, 5:38 (FE-2762-5) 

CATHODES/ELECTROCATALYSTS 

Selection and evaluation of materials for advanced water 

electrolyzers, 5:329 (BNL-26807) 
CATIONS/MEMBRANE TRANSPORT 

Light-induced pH gradients across Halobacterium halobium cell 
envelope vesicles measured with spin-labeled amine and 
carboxylic acid probes, 5:1846 (LBL-9674) 

CATTLE/LEUKEMIA 
Clinical manifestations of bovine leukosis, 5:1847 (COO-0910-50) 
CAUSTIC FLOODING/CHEMICAL REACTION KINETICS 

Enhanced recovery with mobility and reactive tension agents, 5:70 
(CONF-790805-P1) 

CAUSTIC FLOODING/DEMONSTRATION PROGRAMS 

Caustic waterflooding demonstration project, Ranger Zone, Long 
Beach Unit, Wilmington Field, California (covering period 
May, 1978 through April 1979), 5:68 (CONF-790805-P1) 

— oil recovery by alkaline flooding in the Huntington 

ach Field, 5:69 (CONF-790805-P 1) 
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CAVITY RECEIVERS/BENCH-SCALE EXPERIMENTS 
1-MW/sub th/ bench model solar cavity receiver steam generator 
rogram. Final report, 5:424 (SAN-1068-1) 
CA RECEIVERS/DESIGN 
Solar heated-air cavity receiver development (SHARE), 5:420 
(COO-4878-8) 
CAVITY RECEIVERS/MATERIALS 
Solar heated-air cavity receiver development (SHARE), 5:420 
(COO-4878-8) 
CAVITY RECEIVERS/PERFORMANCE TESTING 
1-MW/sub th/ bench model solar cavity receiver steam generator 
rogram. Final report, 5:424 (SAN-1068-1) 
CAVITY RECEIVERS/SEALS 
Solar heated-air cavity receiver development (SHARE), 5:420 
(COO-4878-8) 
CELL CULTURES/CULTIVATION TECHNIQUES 
History and overview of the in vivo diffusion chamber (D.C.) 
culture system, 5:1822 (BNL-26785) 
CELL CULTURES/GROWTH 
Respiratory tract epithelium in primary culture: concurrent 
rowth and differentiation during establishment, 5:1834 
CYCLE/BIOLOGICAL RADIATION EFFECTS 
Flow cytometric applications of tumor biology: prospects and 
pitfalls (Applications in study of spontaneous dog tumors and in 
drug and radiation effects on cultured V79 cells), 5:1868 (LA- 
UR-79-2474) 
CELL CYCLE/INHIBITION 
Flow cytometric applications of tumor biology: prospects and 
pitfalls (Applications in study of spontaneous dog tumors and in 
drug and radiation effects on cultured V79 cells), 5:1868 (LA- 
UR-79-2474) 
CELL DIVISION/STIMULATION 
so of stem cells and immune response and enhancement 
viral leukemogenesis by chemical carcinogens (Methyl 
methanesulfonate; benzo(a)pyrene; mice), 5:1934 (COO-4800-6) 
CELL FLOW SYSTEMS 
Flow cytometric applications of tumor biology: prospects and 
pitfalls (Applications in study of spontaneous dog tumors and in 
drug and radiation effects on cultured V79 cells), 5:1868 (LA- 
UR-79-2474) 
CELL FLOW SYSTEMS/DATA ACQUISITION 
Dual beam sorting at Livermore (Dual-beam flow cytometer), 
5:1826 (UCRL-83374) 
CELL FLOW SYSTEMS/DATA ANALYSIS 
SWELL: an interactive program to display and analyze data from 
bivariate flow systems, 5:1825 (UCRL-52816) 
CELL FLOW SYSTEMS/DATA PROCESSING 
Development of a cell-analysis and sorting system applicable to 
tumor cell characterization and kinetic studies. Progress report, 
April 16-September 15, 1979 (Development of hardware and 
software for data acquisition system), 5:1824 (LA-7994-PR) 
SWELL: an interactive program to display and analyze data from 
bivariate flow systems, 5:1825 (UCRL-52816) 
CELL FLOW SYSTEMS/ELECTRONIC CIRCUITS 
Dual beam sorting at Livermore (Dual-beam flow cytometer), 
5:1826 (UCRL-83374) 
CELL FLOW SYSTEMS/INTERACTIVE DISPLAY DEVICES 
SWELL: an interactive program to display and analyze data from 
bivariate flow systems, 5:1825 (UCRL-52816) 
CELL MEMBRANES/PH VALUE 
Light-induced pH gradients across Halobacterium halobium cell 
envelope vesicles measured with spin-labeled amine and 
carboxylic acid probes, 5:1846 (LBL-9674) 
CELLS (ANIMAL) 
See ANIMAL CELLS 
CELLS (BACTERIAL) 
See BACTERIA 
CELLS (ELECTROLYTIC) 
See ELECTROLYTIC CELLS 
CELLULASES/PRODUCTION 
Hypercellulolytic mutants and their role in saccharification, 5:1844 
(CONF-7806107-P2) 
CELLULOSE/ACID HYDROLYSIS 
Acid hydrolysis of cellulosic biomass, 5:358 (CONF-7806107-P1) 
CELLULOSE/ANAEROBIC DIGESTION 
Anaerobic biomass degradation to produce sugars, fuels and 
chemicals, 5:360 (CONF-7806107-P2) 
CELLULOSE/BIODEGRADATION 
Thermophilic degradation of cellulose for production of liquid 
fuels, 5:362 (CONF-7806107-P2) 
CELLULOSE/ENZYMATIC HYDROLYSIS 
Raw materials evaluation and process development studies for 
conversion of biomass to sugars and ethanol, 5:357 (CONF- 
7806107-P1) 
Reassessment of economics of cellulase process technology: for 
production of ethanol from cellulose, 5:363 (CONF-7806107-P2) 
Saccharification of cellulose with Trichoderma cellulase, 5:1845 
(CONF-7806107-P2) 
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CELLULOSE/SOLVENT EXTRACTION 
Fermentable sugars from cellulosic wastes as a natural resource, 
5:361 (CONF-7806107-P2) 
CELLULOSE ESTERS/BIODEGRADATION 
Biodegradability of compounds used in enhanced oil recovery, 
5:113 (CONF-790805-P3) 
CELLULOSE ESTERS/TOXICITY 
Biodegradability of compounds used in enhanced oil recovery, 
5:113 (CONF-790805-P3) 
CENTRIFUGE ENRICHMENT PLANTS/ENVIRONMENTAL 
IMPACTS 
Environmental Development Plan: uranium enrichment, 5:213 
(DOE/EDP-0059) 
CENTRIFUGES/MECHANICAL VIBRATIONS 
Cryogenically cooled electrodynamic shakers, 5:1619 (SAND-79- 
31C 


CERAMICS/PERMEABILITY 
Hydrogen permeability of metals and ceramics, 5:1320 (CONF- 
81050- 


CERAMICS/PHYSICAL RADIATION EFFECTS 
Effects of irradiation on structural properties of crystalline 
ceramics, 5:244 (CONF-790420-) 
CERAMICS/RESEARCH PROGRAMS 
Metals and ceramics division materials science program. Aunnual 
progress report for period ending June 30, 1979, 5:1348 (ORNL- 
5589) 
CEREALS 
See also BARLEY 
MAIZE 
CEREALS/PLANT GROWTH 
Economics of growing grasses and grains for energy, 5:410 
(CONF-7806107-P2) 
CERIUM/FISSION YIELD 
Absolute thermal fission yields for **° Pu (Isotope dilution, mass 
spectrometry), 5:2160 (ENICO-1001) 
CERIUM 140/FISSION YIELD 
Absolute thermal fission yields for °° Pu (Isotope dilution, mass 
spectrometry), 5:2160 (ENICO-1001) 
CERIUM 142/FISSION YIELD 
Absolute thermal fission yields for °° Pu (Isotope dilution, mass 
spectrometry), 5:2160 (ENICO-1001) 
CERIUM 144/BIGLOGICAL RADIATION EFFECTS 
Effect of '**Ce and partial hepatectomy on the production of liver 
tumors in the Chinese hamster, 5:1894 (LF-60(12-78)) 
CERIUM 144/CUMULATIVE RADIATION EFFECTS 
Biological effects of repeated inhalation exposure of Beagle dogs 
to relatively insoluble aerosols of '**Ce. V, 5:1903 (LF-60(12- 


Repeated inhalation exposure of rats to aerosols of **CeOo. II, 
5:1904 (LF-60(12-78)) 
CERIUM 144/TOXICITY 
Toxicity of inhaled '**CeCls in Beagle dogs. XII, 5:1888 (LF- 
60(12-78)) 
CERIUM ALLOYS/MAGNETIC PROPERTIES 
Thermoelectric power of Nd/sub 1-x/La/sub x/ and Ce/sub 1-x/ 
La/sub x/ alloys, 5:1433 
CERIUM ALLOYS/THERMOELECTRICITY 
Thermoelectric power of Nd/sub 1-x/La/sub x/ and Ce/sub 1-x/ 
La/sub x/ alloys, 5:1433 
CERIUM COMPOUNDS/CHEMICAL REACTION KINETICS 
Kinetic study of the cerium(IV)-bromous acid reaction in acid 
sulfate solution. Implications for the Belousov-Zhabotinskii 
oscillating reaction, 5:1567 
CESIUM/FISSION YIELD 
Absolute thermal fission yields for °° Pu (Isotope dilution, mass 
spectrometry), 5:2160 (ENICO-1001) 
CESIUM/ISOMER SHIFT 
Other elements: Cs, K, and Kr. Chapter 12, 5:1438 
CESIUM/MONITORING 
Precipitation sample handling, analysis, and storage procedures. 
Research report 4, 5:1735 (COO-1199-57) 
CESIUM/REMOVAL 
Laboratory evaluation of an ion exchange process for removing 
cesium from Purex acid waste solutions, 5:272 (RHO-CD-739) 
CESIUM/VISCOSITY 
Viscosity of liquid cesium up to 1600°C, 5:1376 
CESIUM 133/FISSION YIELD 
Absolute thermal fission yields for *°° Pu (Isotope dilution, mass 
spectrometry), 5:2160 (ENICO-1001) 
CESIUM 133/MOESSBAUER EFFECT 
Other elements: Cs, K, and Kr. Chapter 12, 5:1438 
CESIUM 137/ADSORPTION 
Association of radionuclides with streambed sediments in White 
Oak Creek watershed, 5:1791 (ORNL/TM-6895) 
CESIUM 137/FISSION YIELD 
Absolute thermal fission yields for *°° Pu (Isotope dilution, mass 
spectrometry), 5:2160 (ENICO-1001) 
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CESIUM 137/RADIOACTIVITY 
Aerial radiological survey of the Paducah Gaseous Diffusion 
Plant, Paducah, Kentucky. Date of aerial survey: August 1976. 
Date ‘of ground survey: May 1977, 5:1770 (EGG-1183-1727) 
CESIUM 137/TOXICITY 
Toxicity of injected '*7CsCl in Beagle dogs. XI, 5:1913 (LF-60(12- 
78 


CESIUM 137/USES 
Beneficial Uses Program. Progress report for period ending June 
30, 1978, 5:323 (SAND-78-1951) 
CESIUM 144/TOXICITY 
Toxicity of '“*Ce inhaled in a relatively insoluble form by Beagle 
dogs. XI, 5:1891 (LF-60(12-78)) 
Toxicity of '*Ce inhaled in a relatively insoluble form by 
immature Beagle dogs. VII, 5:1892 (LF-60(12-78)) 
Toxicity of '“*Ce inhaled in a relatively insoluble form by aged 
Beagle dogs. VII, 5:1893 (LF-60(12-78)) 
CESIUM ALLOYS/BAND THEORY 
Other elements: Cs, K, and Kr. Chapter 12, 5:1438 
CESIUM COMPOUNDS/PHONON 
Light scattering from ordered and disordered stage-1 cesium 
graphite, 5:1533 
CESIUM COMPOUNDS/RAMAN SPECTRA 
Light scattering from ordered and disordered stage-1 cesium 
graphite, 5:1533 
CESIUM OXIDES/VAPORIZATION HEAT 
High temperature mass spectrometry study of Cs2O and Rb2O, 
5:1487 (NUREG/CR-0867) 
CESIUM SULFIDES/MAGNETIC SUSCEPTIBILITY 
Magnetic and thermal properties of Ce/sub 3-x/S, (4-300°K), 
5:1526 (ISM-223) 
CESIUM SULFIDES/SPECIFIC HEAT 
Magnetic and thermal properties of Ce/sub 3-x/S, (4-300°K), 
5:1526 (ISM-223) 
CFU 
(Colony forming units.) 
CFU/CELL DIFFERENTIATION 
Colossal granulocytic and erythropoietic colonies and bursts 
formed by culture of regenerating bone marrow in plasma clot 
diffusion chambers (PCDC), 5:1821 (BNL-26621) 
CFU/CELL PROLIFERATION 
Colossal granulocytic and erythropoietic colonies and bursts 
formed by culture of regenerating bone marrow in plasma clot 
diffusion chambers (PCDC), 5:1821 (BNL-26621) 
CHARCOAL/REGENERATION 
Beneficial Uses Program. Progress report for period ending June 
30, 1978, 5:323 (SAND-78-1951) 
CHARGED PARTICLES 
See also ALPHA PARTICLES 
DEUTERONS 
IONS 


TRITONS 
CHARGED PARTICLES/MULTIPLE PRODUCTION 
Charged-particle multiplicity distributions in pd and pn 
interactions at 400 GeV/c, 5:205i 
CHARGING (REACTOR) 
See REACTOR FUELING 
CHARM PARTICLES/PARTICLE PRODUCTION 
New quark and multilepton production by neutrinos and 
antineutrinos, 5:2044 (RL-78-081) 
CHELATING AGENTS 
See also DTPA 
CHELATING AGENTS/SYNTHESIS 
Functionalized glass beads for the recovery of waste radioactive 
elements. Final report, 5:265 (DOE/SR/00968-6) 
CHEMICAL EXPLOSIONS/RECOMMENDATIONS 
Blast designs to improve dragline stripping rates. Final report: 
Phase I (Many references), 5:29 (FE-9124-1) 
CHEMICAL EXPLOSIVES/COMPACTING 
Behavior of one-dimensional acceleration waves in an 
inhomogeneous granular solid, 5:1727 
CHEMICAL EXPLOSIVES/DETONATIONS 
Deflagration-to-detonation transition project: quarterly report, 
December 1978-February 1979, 5:1723 (SAND-79-1267) 
CHEMICAL EXPLOSIVES/SENSITIVITY 
Effect of shock sensitivity of fluorine in the explosive molecule, 
5:1726 (UCID-18268) 
Skid test results of large scale LX-10 and LX-14 sensitive pole 
billets, 5:1722 (MHSMP-79-40) 
CHEMICAL EXPLOSIVES/SPECIFIC HEAT 
Specific heat and thermal conductivity of explosives, mixtures, 
and plastic-bonded explosives determined experimentally, 
5:1721 (LA-8034-MS) 
CHEMICAL EXPLOSIVES/TEST FACILITIES 
Thermal complex information system. 3. Standard implementation 
plan, 5:1725 (UCID-18163(Pt.3)) 
Thermal complex information system. 1. Justification and 
conceptual design, 5:1724 (UCID-18163(Pt.1)) 
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CHEMICAL EXPLOSIVES/THERMAL CONDUCTIVITY 

Specific heat and thermal conductivity of explosives, mixtures, 
and plastic-bonded explosives determined experimentally, 
5:1721 (LA-8034-MS) 

CHEMICAL EXPLOSIVES/WAVE PROPAGATION 

Behavior of one-dimensional acceleration waves in an 
inhomogeneous granular solid, 5:1727 

CHEMICAL ‘OCKS 

Demand and supply of hydrogen as chemical feedstock in the 

USA, 5:331 
CHEMICAL HEAT PUMPS/DESIGN 

Methanol-based heat pumps for storage of solar thermal energy. 
Phase I. Final report, April 25, 1977-June 30, 1978, 5:501 
(SAND-79-8 188) 

CHEMICAL HEAT PUMPS/OPERATION 

Methanol-calcium chloride chemical heat pump for solar air 
conditioning, heating, and storage, 5:480 (CONF-790328-P2) 

Thermochemical energy storage and heat pump system using 
ammoniated salts, 5:476 (CONF-790328-P2) 

Thermochemical energy storage for heating and cooling, 5:477 
(CONF-790328-P2) 

CHEMICAL HEAT PUMPS/PERFORMANCE 

Methanol-calcium chloride chemical heat pump for solar air 
conditioning, heating, and storage, 5:480 (CONF-790328-P2) 

Thermochemical energy storage and heat pump system using 
ammoniated salts, 5:476 (CONF-790328-P2) 

CHEMICAL HEAT PUMPS/RESEARCH PROGRAMS 

Chemical heat pump/energy storage system demonstration using 
sulfuric acid and water, 5:475 (CONF-790328-P2) 

CHEMICAL HEAT PUMPS/SOLAR REGENERATORS 
Thermochemical energy storage for heating and cooling, 5:477 
(CONF-790328-P2) 
CHEMICAL HEAT PUMPS/WORKING FLUIDS 
Physical properties of NH;Cl 3NHs, 5:1140 (SAND-79-8049) 
CHEMICAL LASERS/RESEARCH PROGRAMS 

Investigation of concept of efficient short wavelength laser. 
Quarterly progress report, 1 July 1977-30 September 1977, 
5:1637 (COO-4223-2) 

Investigation of concept of efficient short wavelength laser. 
Interim progress report, 1 April 1977-30 April 1978, 5:1638 
(COO-4223-4) 

CHEMICAL REACTORS/HEAT TRANSFER 

Heat exchange in stirrer vessels in multiphase systems, 5:1652 
(INKA-Conf-78-2 16-003) 

CHEMICAL REACTORS/MODIFICATIONS 

Advanced development of a short-residence-time hydrogasifier. 
Second quarterly technical progress report, January 1-March 
31, 1979, 5:9 (FE-3125-5) 

CHEMOTHERAPY/INTRAPERITONEAL INJECTION 
Inhibition of adenocarcinoma TA3 ascites tumor growth by 
rifamycin derivatives, 5:1837 
CHINA CLAY 
See KAOLIN 
CHIRAL SYMMETRY/SYMMETRY BREAKING 

Semiclassical methods in quantum chromodynamics: Toward a 

theory of hadron structure, 5:2084 
CHLORIDE VOLATILITY PROCESS/RADIOACTIVE WASTE 

PROCESSING 

Stabilization of high-level waste from a chloride volatility nuclear 
fuel reprocessing system, 5:264 (CONF-790420-) 

CHLORIDES/CHEMICAL REACTION YIELD 

Protonation of some arenes in an aprotic medium, 5:1572 

CHLORIDES/MONITORING 
Precipitation sample handling, analysis, and storage procedures. 
Research report 4, 5:1735 (COO-1199-57) 
CHLORINATED ALIPHATIC HYDROCARBONS 
See also CARBON TETRACHLORIDE 
CHLORINATED ALIPHATIC HYDROCARBONS/PHOTON 

COLLISIONS 

Resonant multiphoton dissociation and mechanism of excitation 
for ethyl chloride, 5:2022 

CHLORINATED AROMATIC HYDROCARBONS/EXCITATION 

Spin — in impurity induced states in molecular solids, 


CHLORINE/ FLUORESCENCE SPECTROSCOPY 
Advances in soft x-ray fluorescence spectrometry for oil shale 
analyses, 5:194 (LBL-9857) 
CHLORINE/PHOTOCHEMICAL REACTIONS 
Thermal rate constants, energy dependence and isotope effect for 
laser initiated halogen-hydrogen halide reactions, 5:1593 
CHLORINE IONS/ION-ATOM COLLISIONS 
Production of low-velocity highly-ionized recoil ions by heavy 
ion bombardment of Ne, 5:2015 (COO-2753-108) 
CHLOROPHYLL/ELECTRONIC STRUCTURE 
Stereoelectronic properties of aggregated chlorophyll systems, 
5:1798 (COO-2837-5) 
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CHLOROPHYLL/PROTEINS 
Derivative absorption spectroscopy from 5 to 300 K of 


bacteriochlorophyll a-protein from Prosthecochloris aestuarii, 
843 


} 
CHLOROPLASTS/PHOTOCHEMICAL REACTIONS 
Picosecond pulse train study of exciton dynamics in 
photosynthetic membranes, 5:1809 
CHROMIUM/METALLURGICAL EFFECTS 
Effects of thermomechanical treatment on phase stability and 
swelling in alloy D9, 5:1462 (CONF-790979-1) 
Influer.ce of codeposited impurities on the thermocompression 
bonding of electroplated gold, 5:1358 (SAND-79-8525) 
CHROMIUM 50 TARGET/CARBON 14 REACTIONS 
Study of the reactions /sup 46,48/Ti('*C, '*O)/sup 44,46/Ca and / 
sup 50,52/Cr(**C, '*O)/sup 48,50/Ti at 51 MeV, 5:2119 
CHROMIUM 52 TARGET/CARBON 14 REACTIONS 
Study of the reactions /sup 46,48/Ti('*C, '*O)/sup 44,46/Ca and / 
sup 50,52/Cr(**C, '*O)/sup 48,50/Ti at 51 MeV, 5:2119 
CHROMIUM ALLOYS 
See also CHROMIUM STEELS 
CHROMIUM-NICKEL STEELS 
NICKEIL-CHROMIUM STEELS 
CHROMIUM ALLOYS/CORROSION RESISTANCE 
Role of active elements and oxide dispersions in the development 
of oxidation-resistant alloys and coatings, 5:1446 (LBL-9516) 
CHROMIUM ALLOYS/EVAPORATION 
Self-formed gadolinia coatings on gadolinium chromite, 5:1367 
CHROMIUM ALLOYS/OXIDATION 
Role of active elements and oxide dispersions in the development 
of oxidation-resistant alloys and coatings, 5:1446 (LBL-9516) 
CHROMIUM ALLOYS/STANDARDS 
Nickel-chromium-molybdenum-columbium bare welding rods and 
electrodes, 5:1355 (RDT-M-1-19T(8-79)) 
CHROMIUM CHLORIDES/RESPONSE MODIFYING 
FACTORS 
Early damage indicators in the lung: responses of the lungs to 
inhaled CrCl, 5:1939 (LF-60(12-78)) 
CHROMIUM COMPLEXES/BINDING ENERGY 
XPS study of the relative 7-acceptor abilities of the nitrosyl and 
carbonyl ligands, 5:1569 
CHROMIUM COMPLEXES/PHOTOELECTRON 
SPECTROSCOPY 
XPS study of the relative 7-acceptor abilities of the nitrosyl and 
carbonyl ligands, 5:1569 
CHROMIUM OXIDES/SPUTTERING 
Composition profiling of solar coating materials, 5:563 (SERI/TP- 
49-182) 
CHROMIUM STEELS 
(Steels containing only chromium as alloying element; see also 
CHROMIUM-NICKEL STEELS.) 
CHROMIUM STEELS/CREEP 
Mechanical properties data on 9% Cr steel, 5:1366 
CHROMIUM STEELS/MECHANICAL PROPERTIES 
Effect of austenitizing temperature upon the microstructure and 
mechanical properties of experimental Fe/Cr/C steels, 5:1395 
Mechanical properties data on 9% Cr steel, 5:1366 
CHROMIUM STEELS/MICROSTRUCTURE 
Effect of austenitizing temperature upon the microstructure and 
mechanical properties of experimental Fe/Cr/C steels, 5:1395 
CHROMIUM-MOLYBDENUM STEELS/CALIBRATION 
STANDARDS 
Elevated temperature properties of 2 1/4CrMo and 12 CrMoV 
wrought steels for international and national standards, 5:1404 
CHROMIUM-MOLYBDENUM STEELS/CARBURIZATION 
Influence of high temperature sodium on the structure and 
mechanical properties of 9 chrome steel, 5:1400 
CHROMIUM-MOLYBDENUM STEELS/CORRELATIONS 
Characterisation for design purposes of the creep strain behaviour 
of CrMo steels, 5:1408 
CHROMIUM-MOLYBDENUM STEELS/CORROSION 
Behaviour and corrosive effects of sodium water reaction 
products generated by leaks in ferritic boiler tubes, 5:1456 
Changes in mechanical properties and mass-transfer behaviour of 
some chromium-molybdenum low alloy steels immersed in a 
sodium loop, 5:1403 
Corrosion and creep behaviour of ferritic Cr-alloyed steels in 
sodium, 5:1455 
Corrosion and mass transport in liquid sodium, 5:1457 
Creep and creep-rupture properties of 2 1/4Cr 1Mo steel for a fast 
breeder reactor in high-temperature sodium, 5:1402 
Effects of sodium environments on the microstructure of 2 1/ 
4Cr1Mo ferritic steel, 5:1369 
Influence of high temperature sodium on the structure and 
mechanical properties of 9 chrome steel, 5:1400 
Influence of heat transfer on decarburization of 2 1/4Cr1Mo steel 
in liquid sodium, 5:1458 
Studies on corrosion and mass transfer in ferritic steels exposed to 
sodium, 5:1454 


CHROMIUM-MOLYBDENUM STEELS/TENSILE 


USSR steam ly enerator materials examination of test specimens, 
5:800 (GEFR-00413) 
CHROMIUM.MOLYBDENUM STEELS/CREEP 
Characterisation for design purposes of the creep strain behaviour 
of CrMo steels, 5:1408 
Corrosion and creep behaviour of ferritic Cr-alloyed stee's in 
sodium, 5:1455 
Creep and creep-rupture properties of 2 1/4Cr 1Mo steel for a fast 
breeder reactor in high-temperature sodium, 5:1402 
Creep behaviour of 2 1/4Cr1MoNiNb steel, 5:1409 
Creep crack growth in 9Cr1Mo, 5:1380 
Creep properties of SANDVIK HT7 and HT9, 5:1407 
Effect of microstructure and grain size of the creep and rupture 
roperties of 2 1/4Cr Mo and 9Cr Mo steels, 5:1405 
Effect of tungsten on the tensile and creep rupture strength of 12 
CrMoV steels, 5:1410 
Influence of high temperature sodium on the structure and 
mechanical properties of 9 chrome steel, 5:1400 
New niobium-stabilized ferritic steel with improved creep strength 
for use in sodium heated steam generators, 5:1378 
Tertiary creep behavior of annealed 2 1/4 Cr-1 Mo steel, 5:1398 
CHROMIUM-MOLYBDENUM STEELS/ 
DECARBURIZATION 
Influence of heat transfer on decarburization of 2 1/4Cr1Mo steel 
in liquid sodium, 5:1458 
Review of corrosion and carbon transport behaviour of ferritic 
materials exposed to sodium, 5:1459 
USSR steam generator materials examination of test specimens, 
5:800 (GEFR-00413) 
CHROMIUM-MOLYBDENUM STEELS/FATIGUE 
Development of a procedure for estimating the high cycle fatigue 
strength of some high temperature structural alloys, 5:1379 
(BNL-NUREG-26085) 
CHROMIUM-MOLYBDENUM STEELS/FRICTION 
Tribology of ferritic steels in sodium, 5:1391 
CHROMIUM-MOLYBDENUM STEELS/GRAIN SIZE 
Creep crack growth in 9Cr1Mo, 5:1380 
Effect of microstructure and grain size of the creep and rupture 
properties of 2 1/4Cr Mo and 9Cr Mo steels, 5:1405 
CHROMIUM-MOLYBDENUM STEELS/HEAT 
TREATMENTS 
Development and properties of 2 1/4 CrMoNiNb steels, 5:1365 
CHROMIUM-MOLYBDENUM STEELS/HIGH 
TEMPERATURE 
Influence of high temperature sodium on the structure and 
mechanical properties of 9 chrome steel, 5:1400 
CHROMIUM-MOLYBDENUM STEELS/INTERGRANULAR 
CORROSION 
Corrosion of ferritic steels in flowing sodium, 5:1453 
Review of corrosion and carbon transport behaviour of ferritic 
materials exposed to sodium, 5:1459 
CHROMIUM-MOLYBDENUM STEELS/MASS TRANSFER 
Changes in mechanical properties and mass-transfer behaviour of 
some chromium-molybdenum low alloy steels immersed in a 
sodium loop, 5:1403 
Corrosion and mass transport in liquid sodium, 5:1457 
Studies on corrosion and mass transfer in ferritic steels exposed to 
sodium, 5:1454 
Tribology of ferritic steels in sodium, 5:1391 
CHROMIUM-MOLYBDENUM STEELS/MECHANICAL 
PROPERTIES 
Effects of thermal aging on the mechanical properties of a 2-1/4 
Cr-1Mo steel/Inconel 82 transition joint fusion zone, 5:1384 
(GEFR-00446) 
CHROMIUM-MOLYBDENUM STEELS/MICROSTRUCTURE 
Creep properties of SANDVIK HT7 and HT9, 5:1407 
Effect of microstructure and grain size of the creep and rupture 
properties of 2 1/4Cr Mo and 9Cr Mo steels, 5:1405 
Effects of sodium environments on the microstructure of 2 1/ 
4Cr1Mo ferritic steel, 5:1369 
CHROMIUM-MOLYBDENUM STEELS/PITTING 
CORROSION 
Pitting corrosion in 0-1/4 Cr-1 Mo steel duplex tubes: low 
temperature tests, 5:1451 (WARD-NA-3045-56) 
CHROMIUM-MOLYBDENUM STEELS/PRECIPITATION 
HARDENING 
Improved 9% Cr-Mo steel for superheater tubes of steam 
generators, 5:1406 
CHROMIUM-MOLYBDENUM STEELS/RUPTURES 
Effect of microstructure and grain size of the creep and rupture 
properties of 2 1/4Cr Mo and 9Cr Mo steels, 5:1405 
New niobium-stabilized ferritic steel with improved creep strength 
for use in sodium heated steam generators, 5:1378 
CHROMIUM-MOLYBDENUM STEELS/TENSILE 
PROPERTIES 
Changes in mechanical properties and mass-transfer behaviour of 
some chromium-molybdenum low alloy steels immersed in a 
sodium loop, 5:1403 





CHROMIUM-MOLYBDENUM STEELS/WEAR 


Effect of tungsten on the tensile and creep rupture strength of 12 
CrMoV steels, 5:1410 
Elevated temperature properties of 2 1/4CrMo and 12 CrMoV 
wrought steels for international and national standards, 5:1404 
CHROMIUM-MOLYBDENUM STEELS/WEAR 
Tribology of ferritic steels in sodium, 5:1391 
CHROMIUM-MOLYBDENUM STEELS/WELDABILITY 
Development and properties of 2 1/4 CrMoNiNb steels, 5:1365 
CHROMIUM-MOLYBDENUM STEELS/WELDED JOINTS 
Effects of thermal aging on the mechanical properties of a 2-1/4 
Cr-1Mo steel/Inconel 82 transition joint fusion zone, 5:1384 
(GEFR-00446) 
CHROMIUM-NICKEL STEELS 
(Steels containing Cr and Ni; the Ni content is usually 0.5 to 2.0%, 
the Cr content is higher.) 
CHROMIUM-NICKEL STEELS/CORROSION 
USSR steam generator materials examination of test specimens, 
5:800 (GEFR-00413) 
CHROMIUM-NICKEL STEELS/DECARBURIZATION 
USSR steam generator materials examination of test specimens, 
5:800 (GEFR-00413) 
CHROMODYNAMICS 
See QUANTUM CHROMODYNAMICS 
CHROMOSOMAL ABERRATIONS 
Quantification by DNA-based cytophotometry of the 9q+ /22q- 
chromosomal translocation associated with chronic 
myelogenous leukemia, 5:1831 
CHROMOSOMES/MEASURING METHODS 
Dual beam sorting at Livermore (Dual-beam flow cytometer), 
5:1826 (UCRL-83374) 
CHROMOSOMES/RADIOLYSIS 
Mechanisms for radiation damage in DNA. Report of overall 
activities of contract No. 799EV02364, November 1, 1976- 
October 31, 1979, 5:1865 (COO-2364-17) 
CHRYSENE/DECOMPOSITION 
Hydrogen transfer reactions of arenes in molten antimony 
trichloride, 5:1571 
CHUBU-1 REACTOR 
See HAMAOKA-I] REACTOR 
CHUBU-2 REACTOR 
See HAMAOKA-2 REACTOR 
CIR REACTOR 
See CIRUS REACTOR 
CIRCULATING SYSTEMS/MATHEMATICAL MODELS 
Ocean thermal energy conversion plants: experimental and 
analytical study of mixing and recirculation, 5:437 (MIT-EL-77- 
011) 
CIRUS REACTOR/FUEL MANAGEMENT 
Physics fuel management scheme for reactivity enrichment of 
CIRUS reactor, 5:787 
CIVEX PROCESS 
Nuciear power and non-proliferation, 5:317 
CLAYS 
See also KAOLIN 
MONTMORILLONITE 
CLAYS/PURIFICATION 
Use of precalciners to remove alkali from raw material in the 
cement industry. Quarterly technical progress report, May-June 
1979, 5:1564 (COO-4929-4) 
CLAYS/SORPTIVE PROPERTIES 
Association of radionuclides with streambed sediments in White 
Oak Creek watershed, 5:1791 (ORNL/TM-6895) 
Role of clays in enhanced recovery of petroleum, 5:77 (CONF- 
790805-P 1) 
CLIMATES/GREENHOUSE EFFECT 
JASON. Long term impact of atmospheric carbon dioxide on 
climate. Technical report, 5:1731 (SRI-5793) 
CLIMATES/MATHEMATICAL MODELS 
JASON. Long term impact of atmospheric carbon dioxide on 
climate. Technical report, 5:1731 (SRI-5793) 
CLINCH RIVER BREEDER REACTOR/EVAPORATORS 
Fouling and chemical cleaning studies: CRBRP evaporators. Part 
II, 5:801 (GEFR-00449) 
CLINCH RIVER BREEDER REACTOR/FUEL ASSEMBLIES 
Experimental studies of flow distribution in a wire wrapped 
LMFBR blanket assembly, 5:796 (CONF-791205-2) 
CLINCH RIVER BREEDER REACTOR/REACTOR CORES 
Experimental studies of 350 Mw(e) heterogeneous LMFBR cores 
at ZPPR, 5:822 (ZPR-TM-348) 
CLINCH RIVER BREEDER REACTOR/REACTOR 
FUELING 
Analysis of the Clinch River Breeder Reactor (CRBR) source 
range flux monitor (SRFM) count rate history during refueling 
of the first four cycles, 5:813 (ORNL-5557) 
Safety approach to the selection of design criteria for the CRBRP 
reactor refueling system, 5:991 (CONF-7908 16-60) 
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CLINCH RIVER BREEDER REACTOR/REACTOR 

INSTRUMENTATION 

— of the Clinch River Breeder Reactor (CRBR) source 

e flux monitor (SRFM) count rate history during refueling 
of f the first four cycles, 5:813 (ORNL-5557) 

FY 1977 progress report of the Clinch River Breeder Reactor 
source range flux monitor assessment study for the reference 
homogeneous core, 5:812 (ORNL-5548) 

CLINCH RIVER BREEDER REACTOR/REACTOR SAFETY 

Safety approach to the selection of design criteria for the CRBRP 
reactor refueling system, 5:991 (CONF-7908 16-60) 

CLINCH RIVER BREEDER REACTOR/SPACERS 

Experimental studies of flow distribution in a wire wrapped 
LMFBR blanket assembly, 5:796 (CONF-791205-2) 

CLOSTRIDIUM THERMOCELLUM/CELLULOLYTIC 

ACTIVITY 

Anaerobic biomass degradation to produce sugars, fuels and 
chemicals, 5:360 (CONF-7806107. P2) 

Bioconversion of plant biomass to ethanol (By direct 
fermentation), 5:359 (CONF-7806107-P1) 

CLOSTRIDIUM THERMOCELLUM/CULTURE MEDIA 

Bioconversion of plant biomass to ethanol (By direct 
fermentation), 5:359 (CONF-7806107-P1) 

USTERS (STAR 


¢ ) 
See STAR CLUSTERS 
CO2 FLOODING 
See CARBON DIOXIDE INJECTION 
COAL 
See also BITUMINOUS COAL 
SUBBITUMINOUS COAL 
COAL/ACTIVATION ANALYSIS 
Neutron-capture gamma-ray analysis of coal for sulfur, iron, 
silicon, and moisture, 5:23 
COAL/ALKYLATION 
Incorporation of naphthalene and tetrahydrofuran during the 
reductive alkylation of Illinois No. 6 coal, 5:22 
COAL/CHEMICAL ANALYSIS 
Trace and minor element analyses of coal liquefaction products, 
5:21 (PETC/TR-79/3) 
COAL/CHEMICAL COMPOSITION 
Utilization of coal associated minerals. Quarterly report No. 5, 
October 1-December 31, 1978, 5:25 (FE-2721-5) 
COAL/CHEMICAL REACTION KINETICS 
Slurry treatment of coal for gasification and combustion, 5:32 
COAL/CLEANING 
Effects of minerals on coal beneficiation processes. Quarterly 
report No. 5, October 1-December 31, 1978, 5:30 (FE-2722-5) 
COAL/COMBUSTION 
EPA program to develop advanced conventional coal combustion 
methods, 5:717 (EPRI-FP-1109-SR) 
Technical aspects of coal-oil mixture combustion, 5:35 (CONF- 
7802 13-14) 
COAL/COMBUSTION PROPERTIES 
Combustion of methanol coal slurries in the Hartmann resonator. 
Final report, August 15, 1977-March 15, 1979, 5:37 (FE-2744- 
T2 


) 
COAL/CONSUMPTION RATES 
Market for coal as an energy source in industry (1947 to 1976), 
5:41 (CONF-790964-1) 
COAL/DEMAND FACTORS 
Policies and constraints for major expansion of US coal 
production and utilization, 5:1190 
COAL/FLUIDIZED-BED COMBUSTION 
Industrial application of fluidized-bed combustion: phase I. 
Quarterly technical progress report, January 1-March 31, 1979, 
5:1669 (DOE/ET-2473-1) 
Regeneration of sulfated dolomite by reductive decomposition 
with coal in a fluidized bed reactor, 5:40 
Utilization of coal, 5:34 (ANL-79-22) 
COAL/HYDRAULIC TRANSPORT 
Proceedings of the 2nd international technical conference on 
slurry transportation, 5:31 
COAL/HYDROGENATION 
Photochemical conversion of coal to gasoline in an entrained bed 
reactor (Ph. D. Thesis; hydrogen atom production and 
reactions; 115 references), 5:17 (ORO- 5020-T 1) 
COAL/MARKET 
Market for coal as an energy source in industry (1947 to 1976), 
5:41 (CONF-790964-1) 
COAL/PIPELINES 
Energy consumption in the pipeline industry. Technical report, 
Task 1 (partial), 5:1257 (SAN-1171-2) 
COAL/PRICES 
Market for coal as an energy source in industry (1947 to 1976), 
5:41 (CONF-790964-1) 
COAL/PRODUCTION 
Policies and constraints for major expansion of US coal 
production and utilization, 5:1190 
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COAL/PYROLYSIS 
Basic energy science, 5:1558 (ANL-79-22) 
COAL/REDUCTION 
Incorporation of naphthalene and tetrahydrofuran during the 
reductive alkylation of Illinois No. 6 coal, 5:22 
COAL/RESEARCH PROGRAMS 
Chemical Engineering Division research highlights, 1978, 5:1141 
(ANL-79-22) 
COAL/SAMPLING 
Effects of minerals on coal beneficiation processes. Quarterly 
report No. 5, October 1-December 31, 1978, 5:30 (FE- 2720- 5) 
COAL/T RANSPORT 
Slurry treatment os coal for gasification and combustion, 5:32 
COAL DEPOSITS/DEGASSING 
Technical progress report for FY-79: investigation of water jet 
drilling for methane drainage, 5:28 (ALO-0789-T13) 
COAL FINES/COMBUSTION 
Pulverized coal firing NO/sub x/ control, 5:711 (EPRI-FP-1109- 


SR) 
COAL FINES/FLUIDIZED-BED COMBUSTION 
Combustion of carbon fines by above-bed recycle in an 
atmospheric fluidized bed burner, 5:39 (GA-A-15540) 
COAL FINES/RECYCLING 
Combustion of carbon fines by above-bed recycle in an 
atmospheric fluidized bed burner, 5:39 (GA-A-15540) 
COAL FUEL CELLS/CONNECTORS 
Thin film battery/fuel cell power generating system. Final report, 
Task E-4, April 1976-April 1978, 5:1211 (CONS-1197-9) 
COAL FUEL CELLS/DESIGN 
Thin film battery/fuel cell power generating system. Final report, 
Task E-4, April 1976-April 1978, 5:1211 (CONS-1197-9) 
COAL FUEL CELLS/ELECTRODES 
Thin film battery/fuel cell power generating system. Final report, 
Task E-4, April 1976-April 1978, 5:1211 (CONS-1197-9) 
COAL FUEL CELLS/MATERIALS 
Thin film battery/fuel cell power generating system. Final report, 
Task E-4, April 1976-April 1978, 5:1211 (CONS-1197-9) 
COAL FUEL CELLS/SOLID ELECTROLYTES 
Thin film battery/fuel cell power generating system. Final report, 
Task E-4, April 1976-April 1978, 5:1211 (CONS-1197-9) 
COAL GASIFICATION 
See also IN-SITU GASIFICATION 
LIQUID PHASE METHANATION PROCESS 
SAARBERG-OTTO GASIFICATION PROCESS 
SYNTHANE PROCESS 
WESTINGHOUSE GASIFICATION PROCESS 
COAL GASIFICATION/CHEMICAL COMPOSITION 
Organic characterization of potential low-Btu gasifier effluents, 
5:1743 (LF--60(12-78)) 
COAL GASIFICATION/CHEMISTRY 
Trace element studies on coal gasification process streams, 5:13 
COAL GASIFICATION/DEMONSTRATION PLANTS 
Synthesis gas demonstration plant program: Phase I. Annual 
report, August 26, 1977-September 30, 1978, 5:5 (FE-2577-T1) 
COAL GASIFICATION/GASEOUS WASTES 
In vitro cytotoxicity testing of potential effluents from the 
fluidized-bed combustion and low-Btu gasification of coal, 
5:1920 (LF--60(12-78)) 
Organic characterization of potential low-Btu gasifier effluents, 
5:1743 (LF--60(12-78)) 
COAL GASIFICATION PLANTS/CORROSION 
Evaluation of high chromium overlays to protect less alloyed 
substrates from corrosion in a coal gasification atmosphere. 
Quarterly report, September 1-November 30, 1978, 5:1445 (FE- 
2621-5) 
Materials research for the clean utilization of coal. Quarterly 
progress report, July-September 1978, 5:10 (FE-6010-17) 
COAL GASIFICATION PLANTS/DESIGN 
Synthesis gas demonstration plant program: Phase I. Annual 
report, August 26, 1977-September 30, 1978, 5:5 (FE-2577-T1) 
COAL GASIFICATION PLANTS/ENGINEERING 
Synthesis gas demonstration plant program: Phase I. Annual 
report, August 26, 1977-September 30, 1978, 5:5 (FE-2577-T1) 
COAL GASIFICATION PLANTS/MATERIALS 
Evaluation of high chromium overlays to protect less alloyed 
substrates from corrosion in a coal gasification atmosphere. 
Quarterly report, September 1-November 30, 1978, 5:1445 (FE- 
2621-5) 
Materials research for the clean utilization of coal. Quarterly 
progress report, July-September 1978, 5:10 (FE-6010-17) 
COAL GASIFICATION PLANTS/PRESSURE VESSELS 
Evaluation of prestressed cast iron pressure vessels for coal 
gasifier, Appendix A. ASME Code considerations for Section 
VIII. Final technical report, 5:8 (FE-3013-1(App.A)) 
COAL GASIFICATION PLANTS/SOCIO-ECONOMIC 
FACTORS 
Methods of eliminating potential socioeconomic constraints on 
near-term coal-energy development, 5:43 (ANL/EES-TM-47) 


COATINGS/FABRICATION 


COAL GASIFICATION PLANTS/VALUES 
Program rationale valves for solids throttling applications in coal 
conversion and utilization processes, 5:11 (METC/CR-79/14) 
COAL LIQUEFACTION 
See also H-COAL PROCESS 
COAL LIQUEFACTION/BENCH-SCALE EXPERIMENTS 
Coal liquefaction short residence time process research. Second 
= report, January 1-March 31, 1979, 5:20 (SAND-79- 


COAL LIQUEFACTION/CATALYSTS 
Coal liquefaction with synthesis gas, 5:19 (PETC/TR-79/1) 
New potentially useful catalysts for the indirect liquefaction of 
coal, 5:18 (PETC-10318-1) 
COAL LIQUEFACTION/CHEMISTRY 
Coal liquefaction with synthesis gas, 5:19 (PETC/TR-79/1) 
COAL LIQUEFACTION/RESEARCH PROGRAMS 
Potential of MTBE from coal (MTBF = methyl tertiary butyl 
ether), 5:1337 (CONF-781050-) 
LIQUEFACTION PLANTS/MATERIALS 
oe performance report test 1100/pumps, 5:15 (FE-1517- 


) 
COAL LIQUEFACTION PLANTS/VALUES 
Program rationale valves for solids throttling applications in coal 
conversion and utilization processes, 5:11 (METC/CR- 79/14) 
COAL LIQUIDS/CHEMICAL ANALYSIS 
Trace and minor element analyses of coal liquefaction products, 
5:21 (PETC/TR-79/3) 
COAL LIQUIDS/COMBUSTION 
EPA program to develop advanced conventional coal combustion 
methods, 5:717 (EPRI-FP-1109-SR) 
Potential of MTBE from coal (MTBF = methyl tertiary butyl 
ether), 5:1337 (CONF-781050-) 
COAL LIQUIDS/HYDROGENATION 
Two-step coal liquefaction is a hydrogen efficient route to 
distillate fuels, 5:14 (CONF-790961-1) 
COAL MINING 
See also SURFACE MINING 
UNDERGROUND MINING 
COAL MINING/SOCIO-ECONOMIC FACTORS 
Methods of eliminating potential socioeconomic constraints on 
near-term coal-energy development, 5:43 (ANL/EES-TM-47) 
COAL PREPARATION/TEST FACILITIES 
Effects of minerals on coal beneficiation processes. Quarterly 
report No. 5, October 1-December 31, 1978, 5:30 (FE-2722-5) 
COAL PREPARATION PLANTS/ENVIRONMENTAL 
Environmental development plan: coal extraction and preparation, 
5:27 (DOE/EDP-0050) 
COAL RESERVES/EVALUATION 
Coal-by-wire (Mine-mouth vs. local base-load generation), 5:701 
(DOE/ERA-0056-2) 
COAL-DERIVED LIQUIDS 
See COAL LIQUIDS 
COAL-FIRED MHD GENERATORS 
See also MHD GENERATOR CFFF 
MHD GENERATOR UTSI 
COAL-FIRED MHD GENERATORS/MATERIALS TESTING 
Development, testing and evaluation of MHD materials and 
component designs. Quarterly report, July-September 1978, 
5:1208 (FE-2248-22) 
COAL-FIRED MHD GENERATORS/SEED RECOVERY 
Magnetohydrodynamics technology, 5:1205 (ANL-79-22) 
COAL-FIRED MHD GENERATORS/SEED-SLAG 
INTERACTIONS 
Magnetohydrodynamics technology, 5:1205 (ANL-79-22) 
COAL-FIRED MHD GENERATORS/SUPERCONDUCTING 
MAGNETS 
Mechanical and electrical properties of resistance welds at 
cryogenic temperatures, 5:1419 (CONF-7908 15-25) 
ae FIRED MHD GENERATORS/TEST FACILITIES 
agnetohydrodynamics technology, 5:1205 (ANL-79-22) 
D FUEL PARTICLES/AMOEBA EFFECT 
‘Saad fission product oxide behavior in Triso-coated HTGR 
fuel, 5:779 (ORNL/TM-6741) 
COATED FUEL PARTICLES/MICROSTRUCTURE 
Prediction of irradiation behaviour of HTGR fuel particle 
coatings by structural characterization of LTI pyrocarbons, 
5:1465 (Juel-Conf-25) 
COATED FUEL PARTICLES/PHYSICAL RADIATION 
EFFECTS 
Prediction of irradiation behaviour of HTGR fuel particle 
coatings by structural characterization of LTI pyrocarbons, 
5:1465 (Juel-Conf-25) 
COATINGS 
See also BLACK COATINGS 
PROTECTIVE COATINGS 
SPRAYED COATINGS 
ig pe neo. ger 
———— sputtering of thick film amorphous beryllium, 5:321 
RUC L-82778) 





COBALT/CORROSION 


COBALT/CORROSION 
Ellipsometric study of salt film formation during passivation, 
5:1442 (COON-1198-1271) 
COBALT/ELECTRONIC STRUCTURE 
Electronic structure of magnetic 3d metals: ground state, Fermi 
surface and photoemission properties, 5:1418 (BNL-26659) 
COBALT/ENVIRONMENTAL TRANSPORT 
Influence of dissolved organics on the distribution, transport, and 
fate of heavy metals in aquatic systems, 5:1784 
COBALT/FERMI LEVEL 
Electronic structure of magnetic 3d metals: ground state, Fermi 
surface and photoemission properties, 5:1418 (BNL-26659) 
COBALT/GROUND STATES 
Electronic structure of magnetic 3d metals: ground state, Fermi 
surface and photoemission properties, 5:1418 (BNL-26659) 
COBALT/ION EXCHANGE 
Aqueous systems and geosciences, 5:1601 (ORNL-5485) 
COBALT/PASSIVATION 
Experimental studies in the effect of fluid flow upon repassivation 
of corroding iron and cobalt, 5:1443 (COO-1198-1272) 
COBALT 56/ELECTRON CAPTURE DECAY 
Precise y-ray energies from radionuclide decay and the (n,y) 
reaction: revised values for the neutron mass and selected 
neutron binding energies, 5:2091 (CONF-790968-1) 
COBALT 60/ADSORPTION 
Association of radionuclides with streambed sediments in White 
Oak Creek watershed, 5:1791 (ORNL/TM-6895) 
COBALT ALLOYS 
See also COBALT BASE ALLOYS 
COBALT ALLOYS/FRACTURE PROPERTIES 
Strength and fracture of two-phase alloys: a comparison of two 
alloy systems, 5:1479 (COO-3084-71) 
COBALT ALLOYS/STANDARDS 
Nickel-chromium-molybdenum-columbium bare welding rods and 
electrodes, 5:1355 (RDT-M-1-19T(8-79)) 
COBALT BASE ALLOYS/CORROSION RESISTANCE 
Role of active elements and oxide dispersions in the development 
of oxidation-resistant alloys and coatings, 5:1446 (LBL-9516) 
COBALT BASE ALLOYS/OXIDATION 
Role of active elements and oxide dispersions in the development 
of oxidation-resistant alloys and coatings, 5:1446 (LBL-9516) 
COBALT BASE ALLOYS/WEAR RESISTANCE 
Microstructural effects in abrasive wear. Final report, Phase I, 15 
March 1977-1 July 1979, 5:1382 (COO-4246-9) 
COBALT COMPLEXES/BINDING ENERGY 
XPS study of the relative z-acceptor abilities of the nitrosyl and 
carbony] ligands, 5:1569 
COBALT COMPLEXES/PHOTOELECTRON 
SPECTROSCOPY 
XPS study of the relative 7-acceptor abilities of the nitrosyl and 
carbony] ligands, 5:1569 
COBALT COMPOUNDS/REDUCTION 
Hydrogen reduction of cobalt ferrite, 5:1515 (LBL-9801) 
COBALT OXIDES/CREEP 
Effect of dislocation spacing on high-temperature creep of pure 
and lithium-doped CoO, 5:1482 
COBALT OXIDES/DISLOCATIONS 
Effect of dislocation spacing on high-temperature creep of pure 
and lithium-doped CoO, 5:1482 
CO-GENERATION/ECONOMICS 
Feasibility and economics of cogeneration in California's thermal 
enhanced oil recovery operations, 5:120 (NP-23923) 
CO-GENERATION/ENERGY ANALYSIS 
Energy expenditure for the construction and operation of selected 
power supply technologies (In German), 5:1151 (JUEL-1561) 
CO-GENERATION/FEASIBILITY STUDIES 
Feasibility and economics of cogeneration in California's thermal 
enhanced oil recovery operations, 5:120 (NP-23923) 
a district heating and cogeneration: Twin Cities studies, 
7128 
COLD STORAGE 
Texas A and M cold water aquifer storage project, 5:581 (CONF- 
790328-P1) 
COLD STORAGE/FEASIBILITY STUDIES 
Application of thermosyphon in a long-duration low temperature 
—~ system for residential cooling, 5:1231 (CONF-790328- 
1) 


COLD STORAGE/RESEARCH PROGRAMS 
Solar energy development, 5:539 (ANL-79-22) 
COLLECTIVE ACCELERATORS 
See also ELECTRON-RING ACCELERATORS 
COLLECTIVE ACCELERATORS/MEETINGS 
Collective methods of acceleration, 5:1685 
COLLECTIVE MODEL/INTERACTING BOSON MODEL 
Interacting boson-fermion model of collective states in odd-A 
nuclei, 5:2166 
COLLISION MATRIX 
See S MATRIX 
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COLLISIONLESS PLASMA/KINETIC EQUATIONS 
Radial transport in ELMO bumpy torus with constant edge 
neutral flux, 5:2249 
COLONY FORMING UNITS 
See CFU 
COLOR MODEL/HADRONS 
Hadron and photon production at large transverse momentum and 
the dynamics of QCD jets (Perturbation quantum 
chromodynamics, review), 5:2068 
COLORADO/DATA COMPILATION 
Airborne gamma-ray spectrometer and magnetometer survey: 
Cortez Quadrangle (Colorado, Utah). Final report, 5:212 
(GJBX-144(79)(Vol.1)) 
COLORADO/RADIOMETRIC SURVEYS 
Airborne gamma-ray spectrometer and magnetometer survey: 
Cortez Quadrangle (Colorado, Utah). Final report, 5:212 
(GJBX-144(79)(Vol.1)) 
COLORIMETRY 
See ABSORPTION SPECTROSCOPY 
COLUMBIUM 
See NIOBIUM 
COMBINED-CYCLE POWER PLANTS/CERTIFICATION 
Pacific Gas and Electric Company's notice of intention to seek 
certification for the combined cycle project. Final report, 5:690 
(NP-23926) 
COMBINED-CYCLE POWER PLANTS/ECONOMICS 
Adding waste heat boilers and a new 40-MW steam turbine- 
generator unit to a group of existing gas turbines, 5:692 
COMBINED-CYCLE POWER PLANTS/GAS TURBINES 
Reliable combustion turbines for advanced power systems, 5:691 
COMBINED-CYCLE POWER PLANTS/OPERATION 
Adding waste heat boilers and a new 40-MW steam turbine- 
generator unit to a group of existing gas turbines, 5:692 
COMBINED-CYCLE POWER PLANTS/WASTE HEAT 
BOILERS 
Adding waste heat boilers and a new 40-MW steam turbine- 
generator unit to a group of existing gas turbines, 5:692 
COMBUSTION 
See also FLUIDIZED-BED COMBUSTION 
IN-SITU COMBUSTION 
COMBUSTION/CHEMICAL REACTION KINETICS 
Chemical kinetic modeling for combustion applications, 5:1609 
(UCRL-81777) 
COMBUSTION/MEETINGS 
Basic research engineering: fluid dynamics and thermal processes, 
5:1649 (FE-2468-53) 
Basic research in engineering: fluid dynamics and thermal 
processes, 5:1650 (FE-2468-54) 
COMBUSTION/RESEARCH PROGRAMS 
Basic research engineering: fluid dynamics and thermal processes, 
5:1649 (FE-2468-53) 
Basic research in engineering: fluid dynamics and thermal 
processes, 5:1650 (FE-2468-54) 
Fundamental combustion and diagnostics research at Sandia. 
Progress report, April-June 1979, 5:1608 (SAND-79-8256) 
COMBUSTORS 
See also CATALYTIC COMBUSTORS 
COMBUSTORS/CORROSION 
Status of EPA's coal-fired utility boiler field test program for 
controlling air pollutant emissions, 5:713 (EPRI-FP-1109-SR) 
COMBUSTORS/DESIGN 
Design and operation of coal-fired turbo furnaces for NO/sub x/ 
control, 5:709 (EPRI-FP-1109-SR) 
Experience in reducing NO/sub x/ emissions on operating steam 
generators, 5:710 (EPRI-FP-1109-SR) 
COMBUSTORS/MODIFICATIONS 
Arizona public service company’s burner modifications for NO/ 
sub x/ control at the four corners power plant, 5:714 (EPRI-FP- 
1109-SR) 
COMBUSTORS/OPERATION 
Design and operation of coal-fired turbo furnaces for NO/sub x/ 
control, 5:709 (EPRI-FP-1109-SR) 
EPA program to develop advanced conventional coal combustion 
methods, 5:717 (EPRI-FP-1109-SR) 
Experience in reducing NO/sub x/ emissions on operating steam 
generators, 5:710 (EPRI-FP-1109-SR) 
Nitric oxide controls for coal fired utility boilers from an 
applications viewpoint, 5:712 (EPRI-FP-1109-SR) 
NO/sub x/ emissions characteristics of down-fired, sequential air 
addition furnaces, 5:715 (EPRI-FP-1109-SR) 
Primary combustion furnace system: an advanced low-NO/sub x/ 
concept for pulverized coal combustion, 5:716 (EPRI-FP-1109- 


) 
Pulverized coal firing NO/sub x/ control, 5:711 (EPRI-FP-1109- 
SR 


Role of tangential firing and fuel properties in attaining low NO/ 
sub x/ operation for coal-fired steam generation, 5:708 (EPRI- 
FP-1109-SR) 
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Status of EPA's coal-fired utility boiler field test program for 

controlling air pollutant emissions, 5:713 (EPRI-FP-1109-SR) 
COMBUSTORS/PERFORMANCE 

Arizona public service company’s burner modifications for NO/ 
sub x/ control at the four corners power plant, 5:714 (EPRI-FP- 
1109-SR) 

EPA program to develop advanced conventional coal combustion 
methods, 5:717 (EPRI-FP-1109-SR) 

Experience in reducing NO/sub x/ emissions on operating steam 
generators, 5:710 (EPRI-FP-1109-SR) 

Nitric oxide controls for coal fired utility boilers from an 
applications viewpoint, 5:712 (EPRI-FP-1109-SR) 

NO/sub x/ emissions characteristics of down-fired, sequential air 
addition furnaces, 5:715 (EPRI-FP-1109-SR) 

Primary combustion furnace system: an advanced low-NO/sub x/ 
a for pulverized coal combustion, 5:716 (EPRI-FP-1109- 


— coal firing NO/sub x/ control, 5:711 (EPRI-FP-1109- 


Role of tangential firing and fuel properties in attaining low NO/ 
sub x/ operation for coal-fired steam generation, 5:708 (EPRI- 
FP-1109-SR) 

COMMERCIAL BUILDINGS/AIR CONDITIONING 

Structural thermal mass and comfort cooling requirements of 
commercial buildings in various US climates, 5:1244 (CONF- 
790328-P2) 

COMMERCIAL BUILDINGS/COOLING LOAD 

Structural thermal mass and comfort cooling requirements of 
commercial buildings in various US climates, 5:1244 (CONF- 
790328-P2) 

COMMERCIAL BUILDINGS/ENERGY CONSERVATION 

Effects of energy conservation in residential and commercial 
buildings, 5:1229 

COMMERCIAL BUILDINGS/ENERGY CONSUMPTION 
Effects of energy conservation in residential and commercial 
buildings, 5:1229 
COMMERCIAL BUILDINGS/GEOTHERMAL SPACE 
HEATING 
Geothermal energy systems plan for Boise City, 5:664 (SAN-1095- 


1) 
COMMERCIAL BUILDINGS/SOLAR SPACE HEATING 
Combined active and passive solar heating system for two 
commercial buildings in Santa Clara, California, 5:448 (CONF- 
780701-(Rev.)) 
COMMERCIAL BUILDINGS/SOLAR WATER HEATING 
Combined active and passive solar heating system for two 
commercial buildings in Santa Clara, California, 5:448 (CONF- 
780701-(Rev.)) 
COMMERCIAL BUILDINGS/THERMAL MASS 
Structural thermal mass and comfort cooling requirements of 
commercial buildings in various US climates, 5:1244 (CONF- 
790328-P2) 
COMMERCIAL BUILDINGS/TOTAL ENERGY SYSTEMS 
Commercial applications of solar total energy systems. Volume 1. 
Summary. Final report, 5:429 (AI-DOE-13230(Vol.1)) 
Commercial applications of solar total energy systems. Volume 3 
Conceptual designs and market analyses. Final report, 5:431 
(AI-DOE-13230(Vol.3)) 
Commercial applications of solar total energy systems. Volume 4. 
Appendices. Final report, 5:432 (AI-DOE-13230(Vol.4)) 
Commercial applications of solar total energy systems. Final 
report. Volume 2. Technical, 5:430 (AI-DOE-13230(Vol.2)) 
COMMODITIES/TRANSPORT 
Energy and labor requirements of intercity motor freight 
transportation, 5:1259 
COMMUNICATIONS/ENERGY CONSERVATION 
Transportation and telecommunications: the energy implications, 
5:1172 


COMMUNITIES (ECOLOGICAL) 
See ECOSYSTEMS 
COMPATIBILITY (IMMUNOLOGICAL) 
See IMMUNITY 
COMPOSITE MATERIALS/ELASTICITY 
Identification of the elastic constants for composites using modal 
analysis, 5:1504 (SAND-79-0527) 

COMPOSITE MATERIALS/MECHANICAL PROPERTIES 
Ultimate strength, low stress creep characteristics, and thermal 
intercept methods for an epoxy fiberglass tension member 

support, 5:1503 (CONF-7908 15-22) 
COMPOSITE MATERIALS/OPTICAL PROPERTIES 
Study of metal/insulator composite media and metal surfaces for 
use in selective absorber systems, 5:557 (SERI/TP-49-182) 
COMPOSITE MATERIALS/THERMAL CONDUCTIVITY 
Ultimate strength, low stress creep characteristics, and thermal 
intercept methods for an epoxy fiberglass tension member 
support, 5:1503 (CONF-7908 15-22) 
COMPOUND PARABOLIC CONCENTRATORS/DESIGN 
Application of glass technology to novel solar energy collectors, 
5:544 (CONF-79061 18-1) 


COMPUTER CODES/S CODES 


COMPOUND PARABOLIC CONCENTRATORS/RESEARCH 

PROGRAMS 

Solar energy development, 5:539 (ANL-79-22) 

COMPOUNDS (ORGANIC) 
See ORGANIC COMPOUNDS 
COMPRESSED AIR STORAGE POWER PLANTS/ECONOMIC 

ANALYSIS 

Incremental cost analysis of advanced concept CAES systems, 
5:1130 (PNL-3118) 

COMPUTER AYIAL TOMOGRAPHY SCANNING 
See CAT SCANNING 
COMPUTER CODES/A CODES 

ANSR. A general purpose computer program for analysis of 

nonlinear structural response, 5:858 (INIS-mf-4690) 
COMPUTER CODES/B CODES 

Preliminary evaluation of the BIODOSE computer program (For 
simulating radionuclide transport through aquatic ecosystems 
and predicting the dose to humans), 5:1792 (UCID-18267) 

Technique and programs for two- and three-dimensional 
calculations of energy release fields in reactors with hexagonal 
geometry (In FORTROAN for BESM-6), 5:836 (IAE-2929) 

Thermal mass: its role in residential construction (BLAST 
computer code), 5:1240 (LBL-9290) 

COMPUTER CODES/C CODES 

CNTB program for the analysis of partially mixed containment 
atmospheres during depressurization events (HTGR), 5:996 
(GA-A-13753) 

COMPUTER CODES/D CODES 

Development of a cell-analysis and sorting system applicable to 
tumor cell characterization and kinetic studies. Progress report, 
April 16-September 15, 1979 (Development of hardware and 
software for data acquisition system), 5:1824 (LA-7994-PR) 

DYNEST1: a revised dynamic estimator calculation program (In 
FORTRAN for CDC computers), 5:2361 (NUREG/CR-0963) 

Technical manual for the Eclipse S-200, S-230 data acquisition 
program DATA, 5:1707 (SAND-79-8052) 

Use of DBMS-10 for storage and retrieval of evaluated nuclear 
data files, 5:2090 

COMPUTER CODES/F CODES 

Introduction to FRAMIS: a tutorial (For CDC 7600), 5:2372 
(UCID-30173) 

COMPUTER CODES/I CODES 

Integration of equally spaced sampled data using a generalized 
reconstruction formula (INTGBK, KINTG, and TEST, in 
FORTRAN), 5:2364 (SAND-79-0648) 

INTRANS. A computer code for the non-linear structural 
response analysis of reactor internals under transient loads, 
5:1070 (INIS-mf-4690) 

COMPUTER CODES/K CODES 

Development of an inelastic stress analysis code ‘KINE-T’ and its 
evaluations, 5:853 (INIS-mf-4690) 

Integration of equally spaced sampled data using a generalized 
reconstruction formula (INTGBK, KINTG, and TEST, in 
FORTRAN), 5:2364 (SAND-79-0648) 

COMPUTER CODES/L CODES 

Revised simplex code for LP problems using orthogonal 
decomposition: a user's guide (LPMG, LPMGB, and LPQT, in 
FORTRAN), 5:2363 (SAND-78-2322) 

Selected algorithms for the linearly constrained least squares 
problem: a user's guide (Usage examples for LSEI and 
WNNLS, in FORTRAN), 5:2362 (SAND-78-1290) 

COMPUTER CODES/P CODES 

Development of a cell-analysis and sorting system applicable to 
tumor cell characterization and kinetic studies. Progress report, 
April 16-September 15, 1979 (Development of hardware and 
software for data acquisition system), 5:1824 (LA-7994-PR) 

Photovoltaic transient analysis program user's guide. Volume III. 
PV-TAP/NET-2 user's manual. 5:391 (SAND-78-7038(Rev.)) 

COMPUTER CODES/R CODES 

RICE - a reactor inventory code for calculating actinide and 
fission product arising using a point source model, 5:311 
(CEGB-RD/B/N-4138) 

COMPUTER CODES/S CODES 

Commercial applications of solar total energy systems. Volume 4. 
Appendices. Final report (Solar Total Energy System 
Evaluation Program (STESEP) code), 5:432 (AI-DOE- 
13230(Vol.4)) 

Implementation of SAP-IV on a minicomputer disc operating 
system, 5:862 ("NIS-mf-4690) 

SCRAP: input, output, and source listings, 5:980 (ANL-CT-79-48) 

Spent Nuclear Fuel Storage Program user's guide (SNFSM 
Code), 5:833 (DOE/EIA/8589-2) 

SWELL: an interactive program to display and analyze data from 
bivariate flow systems, 5:1825 (UCRL-52816) 

Technique and programs for two- and three-dimensional 
calculations of energy release fields in reactors with hexagonal 
geometry (In FORTROAN for BESM-6), 5:836 (IAE-2929) 
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COMPUTER CODES/T CODES 

High performance heat pi Technical progress report, May 
1975-M May 31, 1978 TUNNEL computer code), 5:1613 (000. 
4242-1) 

Integration of equally spaced — data using a generalized 
reconstruction formula (INTGBK, KINTG, and TEST, in 
FORTRAN), 5:2364 (SAND-79-0648) 

TRIFEM 1: a two-dimensional finite - mesh generator and 
preprocessor for fluid flow problems in straight channels, 5:1655 
(ORNL/TM-6349) 

COMPUTER CODES/W CODES 

Selected algorithms for the linearly constrained least ~ oo 

—- a user's orl (Usage examples for LSEI and 
NNLS, in FORTRAN), 5:2362 (SAND-78-1290) 
COMPUTER NETWORKS/DATA TRANSMISSION 

Limiting the lifetime of packets in computer networks, 5:2367 

(UCRL-82825 
ZSOMPUTER NETWORKS/PLANNING 

Planning the evolution of a laboratory computer network, 5:2368 

(UCRL-83061) 
SOMPUTERS/MEMORY DEVICES 

Case study: design and performance evaluation of a permanent file 

archiving system, 5:2354 (BNL-26635) 
SOMPUTERS/PLANNING 

Planning the evolution of a laboratory computer network, 5:2368 

(UCRL-83061) 
SOMPUTERS/SIMULATION 

Reduction of a discrete event simulation to a Markov chain, 
5:2355 (BNL-26707) 

XONCENTRATING COLLECTORS/COMPOUND PARABOLIC 

CONCENTRATORS 

Solar energy development, 5:539 (ANL-79-22) 

XONCENTRATING COLLECTORS/RESEARCH 

PROGRAMS 

FY78 annual progress report: midtemperature component and 
subsystem development project, 5:548 (SAND-79-0800) 

XONCENTRATING COLLECTORS/TEST FACILITIES 
FY78 annual progress report: midtemperature component and 
subsystem development project, 5:548 (SAND-79-0800) 
‘XONCRETES 
See also PRESTRESSED CONCRETE 
REINFORCED CONCRETE 
XONCRETES/CHARGED-PARTICLE TRANSPORT 

Extracts from ‘high energy accelerator shielding--the present 
situation and needs for the future’, 5:1677 (KEK-77-31) 

2ONCRETES/COMPUTER CALCULATIONS 

Unified approach for interior concrete design, 5:764 

SONCRETES/CONSTRUCTION 
Composite containment for nuclear power, 5:913 
SONCRETES/CRACKS 

Influence of concrete cracking in the stress distribution in some 
typical structures, 5:1505 

Nonlinear analysis of RC structure with interaction of thermal 
cracking and mechanical load, 5:750 

SONCRETES/DEFORMATION 
Spalling of concrete walls under blast load, 5:1002 
Structural response of a concrete wall to blast load, 5:1101 
SONCRETES/DESIGN 

Unified approach for interior concrete design, 5:764 

SONCRETES/MECHANICAL PROPERTIES 

Lightweight concrete materials for water tanks for thermal 
storage, 5:591 (CONF-790328-P2) 

SONCRETES/RESPONSE FUNCTIONS 

Simplified method of analysis of sacrificial shield wall for pipe 

whip restraint load, 5:1102 
SONCRETES/SHEAR PROPERTIES 

Design and analysis of reactor containment of steel-concrete 

composite laminated shell, 5:915 
-ONCRETES/STRESS ANALYSIS 

Composite containment for nuclear power, 5:913 

Nonlinear analysis of RC structure with interaction of thermal 
cracking and mechanical load, 5:750 

-ONCRETES/STRESSES 
Reliability-based design of nuclear containment structures, 5:901 
SONCRETES/THERMAL STRESSES 
Thermal effects in concrete members, 5:1506 
SONDENSED AROMATICS 
See also ANTHRACENE 
BENZANTHRACENE 
BENZOPYRENE 
CHR YSENE 
FLUORENE 
NAPHTHALENE 
PHENANTHRENE 
PYRENE 
a AROMATICS/CHEMICAL REACTION 

Hydrogen transfer reactions of arenes in molten antimony 

trichloride, £:1571 
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Photooxygenations of sydnones and azomethine imines, 5:1592 
Protonation of some arenes in an aprotic medium, 5:1572 
CONDENSED AROMATICS/STRUCTURAL CHEMICAL 
ANALYSIS 
Carbon-13 magnetic resonance of hydrocarbons. Annual report, 
5:1579 (DOE/ER/05006-1) 
CONFERENCES 
See MEETINGS 
CONSERVATION (RESOURCE) 
See RESOURCE CONSERVATION 
CONSUMER PRODUCTS/ENERGY EFFICIENCY 
Utility and performaace relative to consumer-product energy- 
efficiency standards, 5:1221 (DOE/CS/20315-TS5) 
CONSUMER PRODUCTS/PERFORMANCE 
Utility and performance relative to consumer-product energy- 
efficiency standards, 5:1221 (DOE/CS/20315-TS5) 
CONTAINERS 
See also CASKS 
PRESSURE VESSELS 
NKS 


TA 
CONTAINERS/PERFORMANCE TESTING 
Integrity demonstration test of radioactive waste packages deep- 
sea disposal. Hanging down-drawing up sea tests of multistage 
type and monolithic solid type packages, 5:318 (JAERI-M-7780) 
CONTAINMENT 
(Means and methods for preventing the escape of fission products to 
the atmosphere, particularly in the case of reactor accidents.) 
See also CONTAINMENT BUILDINGS 
CONTAINMENT SHELLS 
CONTAINMENT SYSTEMS 
CONTAINMENT/CRACKS 
Analysis of reinforced concrete containment vessels considering 
concrete cracking, 5:908 
Nonlinear analysis of RC structure with interaction of thermal 
cracking and mechanical load, 5:750 
CONTAINMENT/DEFORMATION 
Buckling behaviour evaluation of metal containment under local 
loads, 5:920 
CONTAINMENT/IMPACT TESTS 
Reinforced concrete behaviour due to missile impact, 5:1075 
CONTAINMENT/LEAK TESTING 
Statistical analysis of the leak rate measurements of reactor 
containments, 5:914 
CONTAINMENT/LINERS 
Containment liner plate anchors and steel embedments test results, 
5:909 
Instability behaviour of stiffened dome liners under construction 
condition, 5:916 
CONTAINMENT/NOZZLES 
Advanced stress analysis of PWR containments in the region of 
nozzles, 5:1119 
Design of nozzles in reactor containments, 5:1118 
CONTAINMENT/OPENINGS 
Analysis of a prestressed concrete containment dome with circular 
openings, 5:910 
CONTAINMENT/PRESTRESSED CONCRETE 
Finite element analysis and design of large openings in prestressed 
concrete containments, 5:921 
CONTAINMENT/REINFORCED CONCRETE 
Effects of thermal cracking on the dynamic behaviour of 
reinforced concrete containment structures, 5:922 
CONTAINMENT/SEISMIC EFFECTS 
Design considerations for seismic tangential shear in reinforced 
concrete containment structures, 5:1103 
CONTAINMENT/SHEAR 
Containment liner plate anchors and steel embedments test results, 
5:909 
Design considerations for seismic tangential shear in reinforced 
concrete containment structures, 5:1103 
CONTAINMENT/STEELS 
Design of nozzles in reactor containments, 5:1118 
CONTAINMENT/STRESS ANALYSIS 
Analysis of a prestressed concrete containment dome with circular 
openings, 5:910 
Finite element analysis of a circular containment mat using a thick 
shell element, 5:917 
Nonlinear analysis of RC structure with interaction of thermal 
cracking and mechanical load, 5:750 
CONTAINMENT/STRESSES 
Metal containments; nature of loads and behaviour limits, 5:919 
CONTAINMENT/SYSTEM FAILURE ANALYSIS 
Structural integrity testing of nuclear power plant containment 
structures, 5:918 
CONTAINMENT/THERMAL ANALYSIS 
Design of nuclear containments for thermal effects, 5:912 
CONTAINMENT/THERMAL STRESSES 
Effects of thermal cracking on the dynamic behaviour of 
reinforced concrete containment structures, 5:922 





JANUARY 15, 1980 


Tigepecteatic stress analysis of reactor secondary containment, 
5:111 


CONTAINMENT/VALVES 

Soil-structure interaction for transient loads due to safety relief 
valve discharges, 5:1100 

CONTAINMENT BUILDINGS/IMPACT SHOCK 

Elasto/visco-plastic dynamic response of shells of revolution, 
5:868 (INIS-mf-4690) 

Potential hazard to secondary containment from HCDA- 
SisorTl) and sodium fires (LMFBR), 5:1090 (SAN- 

CONTAINMENT BUILDINGS/IMPACT STRENGTH 
Nonlinear transient responses of beams and rings to impulse 

loading or fragment impact, 5:871 (INIS-mf-4690) 

CONTAINMENT BUILDINGS/SEISMIC EFFECTS 
Dynamic analysis of a reactor building on alluvial soil, 5:1008 

(INIS-mf-4689) 
Effects of soil-structure interaction modeling techniques on in- 
structure response spectra (HTGR), 5:1026 (INIS-mf-4689) 

CONTAINMENT BUILDINGS/SPATIAL DISTRIBUTION 
ZOCO V - a computer code for the calculation of time-dependent 

spatial pressure distribution in reactor containments, 5:977 
(AAEC-LIB/Trans-670) 

CONTAINMENT BUILDINGS/STRESS ANALYSIS 
Analysis of double-wall cylindrical shells, 5:847 (INIS-mf-4690) 
Curved finite element for general thin shell structures, 5:852 

(INIS-mf-4690) 
Potential hazard to secondary containment from HCDA- 
| rrp missiles and sodium fires (LMFBR), 5:1090 (SAN- 
115-097-T1) 

CONTAINMENT SHELLS/CONSTRUCTION 
Design, analysis and construction of the prestressed concrete 

— of the nuclear power station Gundremmingen, 
:751 
Design of reinforced concrete containments, 5:762 

CONTAINMENT SHELLS/DESIGN 

Design, analysis and construction of the prestressed concrete 
containment of the nuclear power station Gundremmingen, 
5:751 

Design of reinforced concrete containments, 5:762 

CONTAINMENT SHELLS/PRESTRESSED CONCRETE 
Design, analysis and construction of the prestressed concrete 

containment of the nuclear power station Gundremmingen, 
5:751 

CONTAINMENT SHELLS/REINFORCED CONCRETE 
Design of reinforced concrete containments, 5:762 

CONTAINMENT SHELLS/SEISMIC EFFECTS 
Probabilistic seismic analysis of containment liner integrity, 5:1020 

(INIS-mf-4689) 

CONTAINMENT SHELLS/STRESS ANALYSIS 

Design, analysis and construction of the prestressed concrete 
containment of the nuclear power station Gundremmingen, 
5:751 

Model for capacity control of a reinforced concrete shell section, 
5:907 


Preliminary design of a containment to withstand core melt for a 
1,100 MWe LWR system, 5:1120 
CONTAINMENT SHELLS/STRESS INTENSITY FACTORS 
Special criteria developed for the design and analysis of floating 
nuclear plant containment structures, 5:1123 
CONTAINMENT SHELLS/SUPPORTS 
Two, three and four buttressed PWR containment vessels - a 
comparative study, 5:765 
CONTAINMENT SHELLS/WIRES 
Two, three and four buttressed PWR containment vessels - a 
comparative study, 5:765 
CONTAINMENT SYSTEMS/CONSTRUCTION 
Composite containment for nuclear power, 5:913 
CONTAINMENT SYSTEMS/DESIGN 
Design and analysis of reactor containment of steel-concrete 
composite laminated shell, 5:915 
Reliability-based design of nuclear containment structures, 5:901 
CONTAINMENT SYSTEMS/HYDRAULICS 
Comparison of calculated and experimental values in a full 
ressure containment after a loss-of-coolant accident, 5:1116 
CONTAINMENT SYSTEMS/LOSS OF COOLANT 
Simulation of dynamic pressure differences in full-pressure 
containments after a loss-of-coolant accident, comparison 
between theoretical and experimental results, 5:1117 
CONTAINMENT SYSTEMS/PROBABILITY 
Complex study on the reliability assessment of the containment of 
a PWR. III. Structural reliability assessment under internal and 
external loading conditions, 5:763 
CONTAINMENT SYSTEMS/RELIABILITY 
Complex study on the reliability assessment of the containment of 
WR. II. Probabilistic approach to describe the behaviour of 
materials, 5:1124 
Reliability-based design of nuclear containment structures, 5:901 


COPPER/NEON 20 REACTIONS 


CONTAINMENT SYSTEMS/SHEAR PROPERTIES 
Design and analysis of reactor containment of steel-concrete 
ite laminated shell, 5:915 
CONTAINMENT SYSTEMS/STEELS 
Complex study on the reliability assessment of the containment of 
a PWR. II. Probabilistic approach to describe the behaviour of 
materials, 5:1124 
CONTAINMENT SYSTEMS/STRESS ANALYSIS 
Composite containment for nuclear power, 5:913 
CONTAINMENT SYSTEMS/STRESSES 
Behaviour of underground sited reactor containment structures 
under extreme external and internal load conditions, 5:768 
CONTAMINATION 
(For radioactive contamination only; see also POLLUTION.) 
CONTAMINATION/RISK ASSESSMENT 
Radiological safety evaluation report for NUWAX-79 exercise 
(Simulation of nuclear weapons accident), 5:1911 (UCID-18173) 
CONTAMINATION (INTERNAL) 
See RADIONUCLIDE KINETICS 
CONTROL SYSTEMS 
(For automated processes including feedback.) 
See also ON-LINE CONTROL SYSTEMS 
REACTOR CONTROL SYSTEMS 
CONTROL SYSTEMS/PERFORMANCE TESTING 
Solar energy control system evaluation, 5:461 (CONF-780701- 
(Rev.)) 
CONTROL THEORY (REACTOR) 
See REACTOR KINETICS 
CONVECTION 
(Heat transfer by convection.) 
Quasi-steady droplet phase change in the presence of convection, 
5:1654 (LA-7997-MS) 
COOLERS 
See HEAT EXCHANGERS 
COOLING SYSTEM (REACTOR) 
See REACTOR COOLING SYSTEMS 
COOLING SYSTEMS 
See also REACTOR COOLING SYSTEMS 
COOLING SYSTEMS/ENERGY CONSUMPTION 
Structural thermal mass and comfort cooling requirements of 
commercial buildings in various US climates, 5:1244 (CONF- 
790328-P2) 
Structural thermal mass and comfort cooling requirements of 
residences in various US climates, 5:1232 (CONF-790328-P2) 
COOLING SYSTEMS/WATER REQUIREMENTS 
Brackish groundwater for power plant cooling in California, 5:688 
COOLING TOWERS/PERFORMANCE 
Cooling tower recirculation as influenced by the local atmospheric 
flow field, a numerical model, 5:687 (K/CSD/INF-79/6) 
COOLING TOWERS/PLUMES 
Cooling tower recirculation as influenced by the local atmospheric 
flow field, a numerical model, 5:687 (K/CSD/INF-79/6) 
COPPER/DIFFUSION 
Formation of supersaturated alloys by ion implantation and 
pulsed-laser annealing, 5:1432 (ORO-0033-T1) 
COPPER/DISLOCATION S 
Electron drag on mobile dislocations in copper and aluminum at 
low temperatures: Strain rate, temperature, and field 
dependence, 5:1393 
COPPER/ELECTRICAL PROPERTIES 
Mechanical and electrical properties of resistance welds at 
cryogenic temperatures, 5:1419 (CONF-7908 15-25) 
COPPER/ELECTRONIC STRUCTURE 
Electronic structure of magnetic 3d metals: ground state, Fermi 
surface and photoemission properties, 5:1418 (BNL-26659) 
COPPER/ENVIRONMENTAL TRANSPORT 
Influence of dissolved organics on the distribution, transport, and 
fate of heavy metals in aquatic systems, 5:1784 
COPPER/FERMI LEVEL 
Electronic structure of magnetic 3d metals: ground state, Fermi 
surface and photoemission properties, 5:1418 (BNL-26659) 
COPPER/GROUND STATES 
Electronic structure of magnetic 3d metals: ground state, Fermi 
surface and photoemission properties, 5:1418 (BNL-26659) 
COPPER/ION COLLISIONS 
Absolute measurement of low-energy H° fluxes by a secondary 
emission detector, 5:1992 
COPPER/MECHANICAL PROPERTIES 
Mechanical and electrical properties of resistance welds at 
cryogenic temperatures, 5:1419 (CONF-7908 15-25) 
COPPER/METALLURGICAL EFFECTS 
Influence of codeposited impurities on the thermocompression 
bonding of electroplated gold, 5:1358 (SAND-79-8525) 
COPPER/MIXING 
Copper mercaptides as sulfur dioxide indicators (Patent), 5 
COPPER/NEON 20 REACTIONS 
Low-energy pion production with 800 MeV/N *°Ne, 5:2114 





COPPER/PHOTOEMISSION 


COPPER/PHOTOEMISSION 
Electron refraction and light polarization effects in angle-resolved 
photoemission spectra of Cu surfaces using 45 eV radiation, 


5:1995 
COPPER/PION MINUS REACTIONS 
Production of high mass muon pairs by 225 GeV/c hadron beams 
and a determination of the pion structure function, 5:2042 
(COO-3072-102) 
COPPER/PROTON REACTIONS 
Non-scaling behavior of pion production at 180° in p-nucleus 
collisions below 5 GeV, 5:2124 (LBL-8151) 
COPPER/SOLUBILITY 
High-purity germanium for gamma detectors, 5:1423 (COO-3193- 
6 


COPPER/STRAIN RATE 
Electron drag on mobile dislocations in copper and aluminum at 
low temperatures: Strain rate, temperature, and field 
dependence, 5:1393 
COPPER 63 TARGET/NEON 20 REACTIONS 
Deuteron, triton, and alpha emission for the reaction “Cu + 252- 
MeV *Ne, 5:2123 (LBL-8151) 
Proton emission in the reaction **Cu + 252-MeV Ne, 5:2122 
(LBL-8151) 
COPPER ALLOYS 
See also COPPER BASE ALLOYS 
COPPER ALLOYS/FABRICATION 
Development of boron carbide-copper cermets. Status report, 
5:1474 (SAND-78-2317) 
COPPER ALLOYS/PHASE DIAGRAMS 
Fabrication of superconducting wire composites by directional 
solidification, 5:1351 (IS-4698) 
Zero-flux planes and flux reversals in Cu-Ni-Zn diffusion couples 
(775°C), 5:1373 
COPPER ALLOYS/SOLIDIFICATION 
Fabrication of superconducting wire composites by directional 
solidification, 5:1351 (IS-4698) 
COPPER BASE ALLOYS 
See also BRASS 
COPPER BASE ALLOYS/DISLOCATIONS 
Modern metallographic techniques, 5:1417 
COPPER BASE ALLOYS/GRAIN BOUNDARIES 
Modern metallographic techniques, 5:1417 
COPPER BASE ALLOYS/SURFACES 
Modern metallographic techniques, 5:1417 
COPPER BROMIDES/IONIC CONDUCTIVITY 
Ionic conductivity and phase diagram of the CuBr - AgI system, 
5:1524 
COPPER BROMIDES/PHASE DIAGRAMS 
—_ conductivity and phase diagram of the CuBr - AgI system, 


5:1524 
COPPER CHLORIDES/DIAMAGNETISM 
Study of cuprous chloride under pressure, 5:2204 
COPPER CHLORIDES/RAMAN SPECTRA 
Basic energy science, 5:1558 (ANL-79-22) 
COPPER CHLORIDES/SUPERCONDUCTIVITY 
Study of cuprous chloride under pressure, 5:2204 
COPPER COMPLEXES/ELECTRON SPIN RESONANCE 
Experimental determination of the electron tunneling probability 
as a function of distance for chemical reactions, 5:1599 
COPPER COMPLEXES/PHOTOCHEMICAL REACTIONS 
Photochemical solar energy conversion. Final report, February 1, 
1977-January 31, 1978, 5:330 (NMEI-34) 
COPPER COMPLEXES/PROTONS 
Simultaneous fermion and boson spin dynamics in a one- 
dimensional antiferromagnet (a-bis (N-methylsabcylamidimato)- 
copper (II)), 5:1530 
COPPER COMPLEXES/RADIOLYSIS 
Experimental determination of the electron tunneling probability 
as a function of distance for chemical reactions, 5:1599 
COPPER IODIDES/DENSITY 
Nature of ionic motions in AgI and Cul, 5:1518 (CONF-790538- 


19) 
COPPER SELENIDES/VAPOR PLATING 
Emerging materials systems for solar cell applications - Cu/sub 2- 
x/Se. First quarterly technical progress report, May 1, 1979- 
August 1, 1979, 5:375 (DOE/ET/23005-T1) 
COPPER SULFIDES/HALL EFFECT 
Hall effect in reactively sputtered CueS, 5:1528 
COPPER SULFIDES/SPUTTERING 
Hall effect in reactively sputtered CueS, 5:1528 
CORIUM/HEAT TRANSFER 
Thermal interactions of a molten core debris pool with 
surrounding structural materials (LMFBR), 5:992 (CONF- 
7908 16-61 
CORROSION/CREEP 
Effects of a sodium environment on the mechanical properties of 
ferritic steels, 5:1460 
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CORROSION/FATIGUE 
Efiects of a sodium environment on the mechanical properties of 
ferritic steels, 5:1460 
CORROSION RESISTANT ALLOYS 
Evaluation of high chromium overlays to protect less alloyed 
substrates from corrosion in a coal gasification atmosphere. 
wd report, September 1-November 30, 1978, 5:1445 (FE- 
5) 


See CORTICOSTEROIDS 
CORTICOSTEROIDS/BIOLOGICAL EFFECTS 
Memory facilitating and anti-amnesic effects of corticosteroids, 
5:1797 
CORTISOL 
See HYDROCORTISONE 
COSMIC GASES/STIMULATED EMISSION 
Stimulated emission of the He/+/ radio recombination lines, 
5:1977 
COSMIC NUCLEI/RADIATION DOSES 
Preliminary evaluation of the ionizing-radiation environment of 
the satellite power system, 5:1983 (LBL-8581) 
COSMIC PARTICLES 
See COSMIC RADIATION 
COSMIC RADIATION/RADIATION DOSES 
Preliminary evaluation of the ionizing-radiation environment of 
the satellite power system, 5:1983 (LBL-8581) 
COSMOLOGICAL MODELS 
Light element abundances, galactic evolution, and the universal 
baryon density, 5:1978 (LBL-8151) 
COUETTE FLOW/HEAT TRANSFER 
Heat transfer in thermally developing, absorbing, emitting and 
scattering slug and Couette flows between parallel plates with 
collocation method, 5:1658 
COUNTERS (RADIATION) 
See RADIATION DETECTORS 
COW-MILKERS 
See RADIOISOTOPE GENERATORS 
CP INVARIANCE/QUANTUM CHROMODYNAMICS 
Strong and weak CP violation (Hobayashi-Mackawa extension, 
Weinberg-Salam gauge model), 5:2073 
CP INVARIANCE/WEAK INTERACTIONS 
Strong and weak CP violation (Hobayashi-Mackawa extension, 
Weinberg-Salam gauge model), 5:2073 
CRBR REACTOR 
See CLINCH RIVER BREEDER REACTOR 
C-REACTIVE PROTEIN 
See IMMUNITY 
CRITICAL ASSEMBLIES 
See ZERO POWER REACTORS 
CROPS/DEHYDRATION 
Long term performance of a 635 tonne pebble bed in continuous 
operation, 5:589 (CONF-790328-P1) 
CROTON OIL/CARCINOGENESIS 
Resistance of germfree athymic nude mice to two-stage skin 
carcinogenesis, 5:1931 (CONF-790922-3) 
CRUDE OIL 
See PETROLEUM 
CRYOPUMPS/DESIGN 
Design and operational characteristics of the cryopump high- 
vacuum system for the 25000-liter target chamber of the Helios 
laser facility, 5:2340 (LA-UR-79-2535) 
CRYSTAL LATTICES 
See also CUBIC LATTICES 
CRYSTAL LATTICES/SORPTIVE PROPERTIES 
Kinetic models for irreversible processes on a lattice, 5:1575 
CRYSTALLOGRAPHY/MEASURING INSTRUMENTS 
International Union of Crystallography, Commission on 
Crystallographic Apparatus. Final report of the international 
project for the calibration of absolute intensities in small-angle 
x-ray scattering, 5:1713 
CT SCANNING 
See CAT SCANNING 
CUBIC LATTICES/PARTITION FUNCTIONS 
Combinatorial structure of the faces of the n-cube, 5:2193 
CULTURES (CELLS) 
See CELL CULTURES 
CULTURES (TISSUE) 
See TISSUE CULTURES 
CURIUM/SOLUTION HEAT 
Chemistry of transuranium elements and compounds, 5:1565 
(ORNL-5485) 
CURIUM 244/ADSORPTION 
Effect of soil type on the extractability of **7Np, *°°Pu, ***Am and 
244Cm as a function of pH, 5:302 (NUREG/CR-0997) 
CURIUM 245/ENERGY LEVELS 
Fission cross section of **°Cm from 10~*eV to 10% eV, 5:2161 
(UCRL-82991) 
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CURIUM 245 TARGET/NEUTRON REACTIONS 
Fission cross section of *“*Cm from 107* eV to 10‘ eV, 5:2161 
(UCRL-82991) 
CLOALKANES 


See also CYCLOHEXANE 
DECALIN 
NORBORNADIENE 
QUADRICYCLENE 
CYCLOALKANES/CHEMICAL PREPARATION 
Synthesis of cyclopropanes via the addition of organometallics to 
3-substituted-1-alkeny] sulfones, 5:1581 
CYCLOALKANES/EMISSION SPECTRA 
Contribution of electronically excited states to the radiation 
chemistry of organic systems. Progress report, September 1, 
1978-August 31, 1979, 5:1594 (COO-913-70) 
CYCLOALKENES 
See also NORBORNADIENE 
CYCLOALKENES/EQUATIONS OF STATE 
Shock compression data for liquids. I. Six hydrocarbon 
compounds, 5:1580 
CYCLOHEXANE/CHEMICAL RADIATION EFFECTS 
Reactivity/rate constant ratio for scavengers of charged particles 
in nonpolar liquids, 5:1596 (DOE/TIC-10257) 
CYCLOHEXANE/EMISSION SPECTRA 
Contribution of electronically excited states to the radiation 
chemistry of organic systems. Progress report, September 1, 
1978-August 31, 1979, 5:1594 (COO-913-70) 
CYCLOHEXANE/EQUATIONS OF STATE 
Shock compression data for liquids. I. Six hydrocarbon 
compounds, 5:1580 
CYCLOPHOSPHAMIDE 
See ENDOXAN 
CYCLOTRON INSTABILITY/STABILIZATION 
Nonlinear stabilization of the ion-beam-cyclotron instability, 
5:2260 
CYCLOTRONS/ION SOURCES 
— operations and development (LBL), 5:1674 (LBL- 
151) 
CYCLOTRONS/MAGNETIC FIELDS 
SATDSK: a numerical simulation of the magnetic field due to 
saturated iron in cyclotron poletips, 5:1682 (ORNL/CSD/TM- 
8 


98) 
CYCLOTRONS/OPERATION 
Accelerator operations and development (LBL), 5:1674 (LBL- 
815 


) 
CYLINDERS/IGNITION 
Frank-Kamenetskii problem revisited. Part I: boundary conditions 
of the first kind (Arrhenius self-heating solids), 5:1607 (SAND- 
78-1509(Rev.)) 
CYLINDRICAL PARABOLIC COLLECTORS 
See PARABOLIC TROUGH COLLECTORS 
CYTOLOGICAL TECHNIQUES/DIAGNOSTIC USES 
Clinical manifestations of bovine leukosis, 5:1847 (COO-0910-50) 
CZOCHRALSKI METHOD/ECONOMIC ANALYSIS 
Analysis and evaluation of processes and equipment in Tasks II 
and IV of the Low-Cost Solar Array Project. Quarterly report, 
October 1977-January 1978, 5:383 (DOE/JPL/954796-1) 


D 


D RESONANCES/HADRONIC PARTICLE DECAY 
Recent results from neutrino interactions in heavy neon, 5:2047 
(RL-78-081) 
D RESONANCES/PARTICLE PRODUCTION 
Recent results from neutrino interactions in heavy neon, 5:2047 
(RL-78-081) 
D RESONANCES/WEAK HADRONIC DECAY 
Compatibility of Cabibbo-suppressed D° decays with weak- 
interaction mixing angles, 5:2064 
SU(3) predictions for charmed-meson decays, 5:2063 
Two-body hadronic decays of D mesons, 5:2062 
DATA ACQUISITION SYSTEMS 
See also CAMAC SYSTEM 
DATA ACQUISITION SYSTEMS/COMPUTER CODES 
Technical manual for the Eclipse S-200, S-230 data acquisition 
program DATA, 5:1707 (SAND-79-8052) 
DATA ACQUISITION SYSTEMS/ELECTRONIC CIRCUITS 
Intelligent CAMAC I/O module based on the Signetics 8X300 
microcontroller, 5:1705 (ORNL/TM-6922) 
DATA ACQUISITION SYSTEMS/FABRICATION 
Development of a cell-analysis and sorting system applicable to 
tumor cell characterization and kinetic studies. Progress report, 
April 16-September 15, 1979 (Development of hardware and 
software for data acquisition system), 5:1824 (LA-7994-PR) 


DESIGN BASIS ACCIDENTS/RISK ASSESSMENT 


DATA ACQUISITION SYSTEMS/PERFORMANCE TESTING 

Development of a cell-analysis and sorting system applicable to 
tumor cell characterization and kinetic studies. Progress report, 
April 16-September 15, 1979 (Development of hardware and 
software for data uisition —., 5:1824 (LA-7994-PR) 

DATA ANALYSIS/COMPUTER UTER COD 

DYNEST1: a revised dynamic vaca calculation program, 
5:2361 (NUREG/CR-0963) 

FERRET data analysis code, 5:2360 (HEDL-TME-79-40) 

SWELL: an interactive poe to display and analyze data from 
bivariate flow systems, 5:1825 (UCRL-52816) 

DATA ANALYSIS/INTERPOLATION 

Comparison of interpolation methods for sparse data: Application 

to wind and concentration fields, 5:1733 
DATA BASE MANAGEMENT/COMPUTER CODES 

Introduction to FRAMIS: a tutorial, 5:2372 (UCID-30173) 

Use of DBMS-10 for storage and retrieval of evaluated nuclear 
data files, 5:2090 

DATA BASE MANAGEMENT/OPTIMIZATION 

Storage and retrieval of chemical mutagenesis information 
(Operation of the Environmental Mutagen Information Center), 
5:1917 (CONF-790982-1) 

DATA PROCESSING/COMPUTER CODES 

Integration of equally spaced sampled data using a generalized 

reconstruction formula, 5:2364 (SAND-79-0648) 
DATA STORAGE DEVICES 

See MEMORY DEVICES 
DECAHYDRONAPHTHALENE 

See DECALIN 
DECALIN/EMISSION SPECTRA 

Contribution of electronically excited states to the radiation 
chemistry of organic systems. Progress report, September 1, 
1978-August 31, 1979, 5:1594 (COO-913-70) 

DECANOLS/CARCINOGENESIS 

Resistance of germfree athymic nude mice to two-stage skin 

carcinogenesis, 5:1931 (CONF-790922-3) 
DECONTAMINATION/EQUIPMENT 
Model for analyzing decontamination process systems, 5:1603 
(RHO-SA-75) 
DECYL ALCOHOLS 
See DECANOLS 
DEFECTS 
(Not for CRYSTAL DEFECTS.) 
DEFECTS/SPENT FUEL STORAGE 
Impacts of reactor-induced defects on spent fuel storage, 5:782 
DEHYDROGENATION/CATALYSTS 
Dehydrogenation catalyst (Patent), 5:1584 
DEMONSTRATION PROGRAMS/MEETINGS 

Department of Energy's solar update. Four regional conferences 
highlighting the objectives, plans, and experience of the 
National Commercial Solar Heating and Cooling 
Demonstration Program and the National Solar Data Program, 
5:440 (CONF-780701-) 

Department of Energy's solar update. Four regional conferences 
highlighting the objectives, plans, and experience of the 
National Commercial Solar Heating and Cooling 
Demonstration Program and the National Solar ‘Date Program, 
5:441 (CONF-780701-(Rev.)) 

DEMONSTRATION PROGRAMS/REVIEWS 

Solar demonstration program overview, 5:442 (CONF-780701- 

(Rev.)) 
es > ee NUCLEIC ACID 
[A 


See D. 
DEOXYRIBONUCLEIC ACID 
See DNA 


DEPRESSURIZATION/FLUID FLOW 
CNTB program for the analysis of partially mixed containment 
atmospheres during depressurization events (HTGR), 5:996 
(GA-A-13753) 
DEPRESSURIZATION/HEAT TRANSFER 
CNTB program for the analysis of partially mixed containment 
atmospheres during depressurization events (HTGR), 5:996 
(GA-A-13753) 
DESALINATION PLANTS/HEAT RECOVERY EQUIPMENT 
High pressure pumps, drivers, and energy recovery devices for 
large seawater reverse osmosis plants, 5:1276 (ORNL/TM-6915) 
DES. ATION REACTORS/ECONOMICS 
“—err reactor for sea water desalination, 5:830 (INIS-mf- 


DESERTS 
Solar energy conversion: an analysis of impacts on desert 
ecosystems. Final report, June 1, 1977-December 31, 1977, 5:370 
(COO-4339-3) 
DESIGN BASIS ACCIDENTS/PROBABILITY 
External hazards in reliability and risk assessment of nuclear 
power plants, 5:978 (AED-Conf-77-646-003) 
DESIGN BASIS ACCIDENTS/RISK ASSESSMENT 
External hazards in reliability and risk assessment of nuclear 
power plants, 5:978 (AED-Conf-77-646-003) 





DESOXYRIBONUCLEIC ACID 


DESOXYRIBONUCLEIC ACID 
See DNA 


DESULFURIZATION 
See also BATTELLE HYDROTHERMAL COAL PROCESS 
PITTSBURGH OXYDESULFURIZATION PROCESS 
DESULFURIZATION/EVALUATION 
Evaluation of flue gas desulfurization systems for thermally 
enhanced oil recovery operations in California, 5:134 (CONF- 
790805-P3 
DETECTORS (RADIATION) 
See RADIATION DETECTORS 
DETONATION WAVES 
See SHOCK WAVES 
DETONATORS/RESEARCH PROGRAMS 
Deflagration-to-detonation transition project: foxx, re 
December 1978-February 1979, 5:1723 (SAND-79-1267 
DEUTERIUM/ISOTOPE EFFECTS 
- ueous systems and geosciences, 5:1601 (ORNL-5485) 
e interaction of ammonia with single crystal rhodium 
* ae II. Hydrogen and nitrogen adsorption on a W(111) 
surface: a theoretical molecular orbital approach, 5:1574 
Thermal rate constants, energy dependence and isotope effect for 
laser initiated halogen-hydrogen halide reactions, 5:1593 
DEUTERIUM COMPOUNDS/ADSORPTION 
ype ag study of phases of CD, monolayer films on 
raphite, 5:1523 
DE TUM IONS/ION-ATOM COLLISIONS 
Charge exchange in low energy D and T beams (100 and 150 
keV), 5:2017 (LA-7999-MS) 
DEUTERIUM TARGET/ELECTRON REACTIONS 
Further measurements of parity non-conservation in inelastic 
electron scattering (16.2 to 22.2 GeV), 5:2094 (SLAC-PUB- 


2401 
DEUTERON REACTIONS/ELASTIC SCATTERING 
Cross section and vector analyzing power iT1; in the processes 
3He(d vector, d)*He and *He(d vector, p)*He between 15 and 
40 MeV, 5:2093 (LBL-8151) 
or of polarized deuterons on *He between 10 and 17 MeV, 
5:2095 


Tensor analyzing power in d vector + p scattering and the 
deuteron D-state (45 MeV), 5:2092 (LBL-8151) 
DEUTERON REACTIONS/STRIPPING 
Cross section and vector analyzing power iT}, in the processes 
3He(d vector, d)*He and *He(d vector, p)*He between 15 and 
40 MeV, 5:2093 (LBL-8151) 
Scattering of polarized deuterons on *He between 10 and 17 MeV, 


5:209 
DEUTERONS/BINDING ENERGY 
Precise y-ray energies from radionuclide decay and the (n,y) 
reaction: revised values for the neutron mass and selected 
neutron binding energies, 5:2091 (CONF-790968-1) 
DEXTRAN/BIOLOGICAL PATHWAYS 
Oogenesis in Xenopus laevis (Daudin), 5:1827 
DIAMONDS/MELTING 
Does diamond melt?, 5:1520 
DIBARYON RESONANCES/ROTATIONAL STATES 
PR cece, A link between nuclear and hadronic excitations, 


DIBUTYL ETHER 
See BUTYL ETHER 
DIESEL ENGINES/BOTTOMING CYCLES 
Diesel organic-Rankine compound engine for long-haul trucks, 
5:1284 (CONF-781050-) 
ane of turbocompound diesel engine, 5:1285 (CONF- 
DIESEL ENGINES/COMBUSTION KINETICS 
— modeling of diesel combustion, 5:1286 (CONF-7709196- 


) 
DIESEL ENGINES/METHANOL FUELS 
Utilization of alternate fuels in diesel engines, 5:1340 (CONF- 
781050-) 
DIETHYLENETRIAMINEPENTAACETIC ACID 
See DTPA 
DIFFERENTIAL EQUATIONS 
See also SCHROEDINGER EQUATION 
DIFFERENTIAL EQUATIONS/NONLINEAR PROBLEMS 
= ee equations for adiabatic compression of plasma, 
DIFFERENTIAL EQUATIONS/NUMERICAL SOLUTION 
Initial value problems: practical theoretical developments, 5:2359 
(COO-2383-0057) 
DIFFUSION/COMPUTERIZED SIMULATION 
Computer simulation of the correlation factor for impurity 
diffusion, 5:2200 
Monte Carlo calculation as an aid in teaching solid-state diffusion, 


DIFFUSION CHAMBERS/TECHNOLOGY ASSESSMENT 
History and overview of the in vivo diffusion chamber (D.C.) 
culture system, 5:1822 (BNL-26785) 


ERA Vol. 5, No. 1 


DIGITAL FILTERS/DESIGN 
Nonrecursive Wiener filter design, 5:2365 (SAND-79-1319) 
DIGITAL FILTERS/RESPONSE FUNCTIONS 
Nonrecursive Wiener filter design, 5:2365 (SAND-79-1319) 
DIGITIZERS 
Neutron generator instrumentation at the Department 2350 
Neutron Generator Test Facility, 5:1706 (SAND-78-1188) 
DIMERS/CHEMICAL REACTION YIELD 
Mechanism of the reaction between organo transition metal alkyls 
and hydrides. A model for the aldehyde-forming step in the oxo 
rocess, 5:1573 
DIMETHYLBENZANTHRACENE/CARCINOGENESIS 
Resistance of germfree athymic nude mice to two-stage skin 
carcinogenesis, 5:1931 (CONF-790922-3) 
DIMETHYLKETONE 
See ACETONE 
DIRAC MONOPOLES 
See MAGNETIC MONOPOLES 
DIRECT CONTACT HEAT EXCHANGERS/DESIGN 
Direct-contact heat transfer system for phase change energy 
storage, 5:592 (CONF-790328-P2) 
DISCHARGING (REACTOR) 
See REACTOR FUELING 
DISTRIBUTED COLLECTOR'P@WER PLANTS/DESIGN 
Thermal power systems research and development project. 
Advanced technology department semi-annual progress report, 
October 1977-March 1978, 5:428 (DOE/JPL/1060-3) 
DISTRIBUTED COLLECTOR POWER PLANTS/STIRLING 
ENGINES 
Thermal power systems research and development project. 
Advanced technology department semi-annual progress report, 
October 1977-March 1978, 5:428 (DOE/JPL/1060-3) 
DISTRICT COOLING/COMPUTERIZED SIMULATION 
District energy system analysis (DESA): user’s manual, 5:1169 
(NP-23907) 
DISTRICT COOLING/SYSTEMS ANALYSIS 
District energy system analysis (DESA): user’s manual, 5:1169 
(NP-23907) 
DISTRICT HEATING 
See also GEOTHERMAL DISTRICT HEATING 
DISTRICT HEATING/COMPUTERIZED SIMULATION 
District energy system analysis (DESA): user’s manual, 5:1169 
(NP-23907) 
DISTRICT HEATING/ECONOMICS 
Large-scale district heating and cogeneration: Twin Cities studies, 
5:1280 
DISTRICT HEATING/ENERGY ANALYSIS 
Energy expenditure for the construction and operation of selected 
power supply technologies (In German), 5:1151 (JUEL-1561) 
DISTRICT HEATING/FEASIBILITY STUDIES 
Large-scale district heating and cogeneration: Twin Cities studies, 
5:1280 
DISTRICT HEATING/SYSTEMS ANALYSIS 
District energy system analysis (DESA): user’s manual, 5:1169 
(NP-23907) 
DIVERTORS/SPECIFICATIONS 
Compact poloidal divertor reference design for TNS, 5:2298 
D-LI HIGH FLUX NEUTRON SOURCE FACILITY 
See NEUTRON SOURCE FACILITIES 
DNA 
(Deoxyribonucleic acid.) 
DNA/BIOLOGICAL RADIATION EFFECTS 
Mechanisms for radiation damage in DNA. Report of overall 
activities of contract No. 79EV02364, November 1, 1976- 
October 31, 1979, 5:1865 (COO-2364-17) 
DNA/BIOLOGICAL REPAIR 
Genetic and physiological factors affecting repair and mutagenesis 
in yeast, 5:1870 (CONF-790676-7) 
In vitro enzymatic studies on the nature and repair of x-ray 
induced lesions in DNA, 5:1867 (COO-4966-01) 
Photoenzymatic repair of ultraviolet-irradiated DNA in the cells 
of a shark, Prionace glauca, 5:1814 
Postreplication repair of DNA in human fibroblasts after uv 
irradiation or treatment with metabolites of benzo(a)pyrene, 
219 


Repair of DNA damaged by mutagenic metabolites of 
benzo(a)pyrene in human cells, 5:1815 
DNA/COMPLEXES 
Physical properties of inner histone-DNA complexes, 5:1803 
DNA/EMS 
Ethylation of DNA and protamine by ethyl methanesulfonate in 
the germ cells of male mice and the relevancy of these 
molecular targets to the induction of dominant lethals, 5:1819 
DNA/MEASURING METHOD 
Dual beam sorting at Livermore (Dual-beam flow cytometer), 
5:1826 (UCRL-83374) 
DNA/MOLECULAR STRUCTURE 
Nucleosome conformation: pH and organic solvent effects, 5:1804 
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DNA/PHOTOCHEMICAL REACTIONS 

Photoenzymatic repair of ultraviolet-irradiated DNA in the cells 

of a shark, Prionace glauca, 5:1814 
DNA/PHOTOIONIZATION 
Mechanisms for radiation damage in DNA. Progress report, 
November 1, 1978-October 31, 1979, 5:1595 (COO-2364-16) 
DNA/PHYSICAL PROPERTIES 
Physical a of inner histone-DNA complexes, 5:1803 
DNA/RADIOSENSITIVITY 

Laboratory of Radiation Biology annual progress report, 5:1866 

(ORO-3408-27) 
DNA/STRAND BREAKS 

Relationship between unscheduled DNA synthesis and mutation 

induction in male mice, 5:1876 (CONF-790676-8) 
DNA/ULTRASTRUCTURAL CHANGES 

Mechanisms for radiation damage in DNA. Progress report, 

November 1, 1978-October 31, 1979, 5:1595 (COO-2364-16) 
DNA/ULTRAVIOLET RADIATION 

Repair of DNA damaged by mutagenic metabolites of 

benzo(a)pyrene in human cells, 5:1815 
DNA REPLICATION/INHIBITION 

Nature and mechanism of induction of mutations. Annual progress 
report, August 1, 1978-August 1, 1979 (Mutagenesis of organic 
azides and metabolites in plants), 5:1930 (RLO-2221-T2-44) 

DNA REPLICATION/RADIOINDUCTION 

Relationship between unscheduled DNA synthesis and mutation 

induction in male mice, 5:1876 (CONF-790676-8) 
DOCUMENT RETRIEVAL 

See INFORMATION RETRIEVAL 
DOEL-3 REACTOR/CONTAINMENT SHELLS 

Two, three and four buttressed PWR containment vessels - a 
comparative study, 5:765 

DOLOMITE/REGENERATION 

Regeneration of sulfated dolomite by reductive decomposition 

with coal in a fluidized bed reactor, 5:40 
DOMINANT MUTATIONS/DOSE-RESPONSE 

RELATIONSHIPS 

Genetic risks from radiation: recent assessments by the BEIR and 
UNSCEAR Committees and suggestions as to how future 
research can improve such estimates, 5:1874 (CONF-790977-1) 

DOSE COMMITMENTS/COMPUTER CALCULATIONS 

Report of the task group on dose calculations at the meeting cf 
ICRP Committee 2 April 23-26, 1979, Harwell, England, 5:1910 
(ORNL/TM-6988) 

DOSE EQUIVALENTS/COMPUTER CALCULATIONS 

Report of the task group on dose calculations at the meeting of 
ICRP Committee 2 April 23-26, 1979, Harwell, England, 5:1910 
(ORNL/TM-6988) 

DOSE RATES/RADIOSENSITIVITY EFFECTS 

Long-term effects of low-level radiation exposure, experimental 
studies (Estimation of hazards to man in relation to total doce 
and dose rate), 5:1871 (BNL-26649) 

DOSE-RESPONSE RELATIONSHIPS/MATHEMATICAL 

MODELS 

Hazard-function method of resolving monotonic radiation dose- 
response relatiouships, 5:2218 (LF-60(12-78)) 

Radiation responses after inhalation of relatively insoluble 
radioactive materials with low- or high-LET emissions, 5:1914 
(LF-60(12-78)) 

DOSIMETRY 
See also ION DOSIMETRY 
NEUTRON DOSIMETRY 
PION DOSIMETRY 
PROTON DOSIMETRY 

Report of the task group on dose calculations at the meeting of 
ICRP Committee 2 April 23-26, 1979, Harwell, England, 5:1910 
(ORNL/TM-6988) 

DOUBLET REACTORS/DESIGN 
Doublet tokamak devices: TNS to DEMO, 5:2282 
DOW PUSHER 700 
See POLYAMIDES 
DOWEX 
See ORGANIC ION EXCHANGERS 
DRAWING/STANDARDIZATION 

Procedures for the formation and interpretation of textile 
drawings, 5:1610 (SAND-78-2430) 

DRIFT INSTABILITY/KINETIC EQUATIONS 

Kinetic method of drift effect investigation in MHD-modes of 
tokamak, 5:2256 (IA E-3008) 

DRILL BITS 
See also JET DR/LLS 
DRILL BITS/DESIGN 
Diamond compact cutter stud ‘es for geothermal bit design, 5:657 
DRILLING 
See also WELL DRILLING 
DRILLING/TECHNOLOGY ASSESSMENT 

Drilling technology: assessments and furure needs, 5:114 (CONF- 

790805-P3) 


DRILLING FLUIDS/EVALUATION 
Evaluation of geothermal foams, 5:654 (SAND-79-7092C) 
DRILLING FLUIDS/FIELD TESTS 
Field trial of HTM-1, 5:653 (SAND-79-7090C) 
DRILLING FLUIDS/RHEOLOGY 
eth. temperature limits of drilling fluids, 5:651 (ORO- 
DRILLING MUD 
See DRILLING FLUIDS 
DRILLING PLATFORMS 
See OFFSHORE PLATFORMS 
DTPA 
(Diethylenetriaminepentaacetic acid.) 
DTPA/ABSORPTION 
Absorption of DTPA from the respiratory tracts of Beagle dogs, 
5:1800 (LF-60(12-78)) 
DUAL-PURPOSE POWER PLANTS/FEASIBILITY STUDIES 
Feasibility of cogeneration application of a 4.8-MW fuel cell 
power plant at a Santa Clara, California paper mill. Final report, 
5:1212 (SAN-2189-T1) 
Uses for process steam from large power plants, 5:634 (AED- 
Conf-78-155-053) 
DUAL-PURPOSE POWER PLANTS/FUEL CELL POWER 
PLANTS 
Feasibility of cogeneration application of a 4.8-MW fuel ceil 
power plant at a Santa Clara, California paper mill. Final report, 
5:1212 (SAN-2189-T1) 
DUAL-PURPOSE POWER PLANTS/FUEL CONSUMPTION 
—— district heating and cogeneration: Twin Cities studies, 
DUCTS/BOUNDARY CONDITIONS 
Temperature distribution in a coaxial ring tube duct for HTR 
applications, 5:774 (IEA-509) 
DUCTS/COOLING 
Temperature distribution in a coaxial ring tube duct for HTR 
applications, 5:774 (IEA-509) 
DYSON REPRESENTATION 
Dryson equations, Ward identities, and the infrared behavior of 
Yang-Mills theories (Schwinger-Dyson equations, Slavnov- 
Taylor identities), 5:2065 (DOE/ER-01388-781) 
DYSPROSIUM ALLOYS/FABRICATION 
Magnetomechanical coupling and magnetostriction in vertically 
zoned Tb 27Dy 73Fee, 5:1428 (ISM-229) 
DYSPROSIUM ALLOYS/MAGNETOSTRICTION 
Magnetomechanical coupling and magnetostriction in vertically 
zoned Tb 27Dy 73Fee, 5:1428 (ISM-229) 
Magnetostriction of RFes and ReFe2:; compounds (R = rare 
earth), 5:1429 (ISM-230) 


EAST MESA GEOTHERMAL FIELD/GEOTHERMAL POWER 
PLANTS 


Characterization of Magma 11.2 MWe East Mesa binary power 
plant, 5:646 (EPRI-WS-78-97) 
Republic Geothermal, Inc., East Mesa, California, 48 MW net 
dual flash steam power plant, 5:638 (EPRI-WS-78-97) 
E-BEAM TYPE REACTORS/SPECIFICATIONS 
Parametric analysis of conceptual E-beam fusion reactors, 5:2333 
EBR-2 REACTOR/AFTER-HEAT REMOVAL 
Studies related to emergency decay heat removal in EBR-II, 5:990 
(CONF-7908 16-57 
EBR-2 REACTOR/FUEL ELEMENTS 
Fission-product releases to the primary system of EBR-II from 
April 1977 to May 1978, 5:953 (ANL-79-27) 
ERR-2 REACTOR/REACTOR CORES 
Property changes in fast-reactor core-support components due to 
low dose rate, long-time irradiation, 5:821 
EBR-2 REACTOR/REACTOR EXPERIMENTAL FACILITIES 
EBR-II Breached Fuel Test Facility, 5:954 (CONF-7908 16-58) 
EBR-2 REACTOR/REACTOR OPERATION 
Reactor development program. Progress report, July 1979, 5:982 
(ANL-RDP-85) 
ECAT SCANNING/SPATIAL RESOLUTION 
Emission and transmission noise propagation in positron emission 
computed tomography, 5:1839 (LBL-9783) 
ECOLOGICAL COMMUNITIES 
See ECOSYSTEMS 
ECONOMETRICS 
See also LINEAR PROGRAMMING 
Simulation of the system ‘energy-environment-industry’. An 
econometric model designed for the labour market of Baden- 
Wuerttemberg, 5:1154 (IKE-K-54-9) 
ECONOMICS 
See also ECONOMETRICS 





ECOSYSTEMS 


ECOSYSTEMS 
See also AQUATIC ECOSYSTEMS 
TERRESTRIAL ECOSYSTEMS 
ECOSYSTEMS/BIOLOGICAL EVOLUTION 
Macroevolution in a model ecosystem, 5:1794 
ECOSYSTEMS/ENERGY TRANSFER 
Macroevolution in a model ecosystem, 5:1794 
ECOSYSTEMS/MATHEMATICAL MODELS 
Global stability in ecological models with continuous time delays, 
5:1767 (CONF-7906102-2) 
ECR HEATING/ANALYTICAL SOLUTION 
Theory of electron cyclotron resonance heating of tokamak 
plasmas, 5:2223 (NRL-MR-4028 
EDDY CURRENT TESTING/OPERATION 
Nickel contaminated titanium weld wire study, 5:1353 (LTR-141- 
3 


93) 
EDDY CURRENTS 
(Limited to electric currents.) 
Transient eddy current in magnet structure members, 5:2299 
(CONF-790947-1) 
EDDY CURRENTS/ANALYTICAL SOLUTION 
Eddy current heating of irregularly shaped plates by slow ramped 
fields, 5:2304 (ORNL/TM-6968) 
EDWIN I. HATCH-1 REACTOR 
See HATCH-] REACTOR 
EHV AC SYSTEMS/ELECTRIC CABLES 
Model of torsional behavior in thermo-mechanical bending, 5:733 
(COO-4610-T1) 
EHV AC SYSTEMS/SUPERCONDUCTING CABLES 
Development of synthetic insulating tape for ehv cables (500 kV 
cables), 5:734 (BNL-25889) 
EINSTEIN FIELD EQUATIONS/ASYMPTOTIC SOLUTIONS 
Self-dual solutions to Euclidean gravity, 5:2210 
EINSTEIN FIELD EQUATIONS/INSTANTONS 
Self-dual solutions to Euclidean gravity, 5:2210 
EINSTEIN-DE SITTER MODEL 
See COSMOLOGICAL MODELS 
EINSTEINIUM/X-RAY FLUORESCENCE ANALYSIS 
Precision measurement of K-shell fluorescence yields in actinide 
elements, 5:2002 
ELECTRIC BATTERIES 
(Devices for production and/or storage of electrical energy from 
chemical reactions; excludes FUEL CELLS and 
RADIOISOTOPE BATTERIES.) 
See also METAL-NONMETAL BATTERIES 
ELECTRIC BATTERIES/ELECTROLYTES 
Migrational polarization in high current density molten salt 
battery and fuel cell analogs (Theoretical analysis.), 5:1144 
ELECTRIC BATTERIES/MATERIALS 
Fast ion transport in solids: electrolytes and electrodes. Program 
and abstracts (Lake Geneva, Wisconsin, May 21-25, 1979), 
5:2188 (CONF-790538-(Absts.)) 
ELECTRIC BATTERIES/PERFORMANCE TESTING 
Office for Electrochemical Project Management (OEPM), 5:1143 
(ANL-79-22) 
ELECTRIC BATTERIES/RESEARCH PROGRAMS 
Batteries for specific solar applications: project description, 5:393 
(SAND-79-1782C) 
Office for Electrochemical Project Management (OEPM), 5:1143 
(ANL-79-22) 
ELECTRIC BATTERIES/SOLID ELECTROLYTES 
a and phase diagram of the CuBr - AgI system, 
71524 
ELECTRIC BRIDGES/SENSITIVITY 
Design of unbalanced bridge for temperature measurement, 5:1714 
ELECTRIC CABLES 
See also SUPERCONDUCTING CABLES 
ELECTRIC CABLES/FATIGUE 
Mechanical behavior of underground laminar pipe type power 
cable systems. Progress report, 5:732 (COO-4610-2) 
ELECTRIC CABLES/RESEARCH PROGRAMS 
Mechanical behavior of underground laminar pipe type power 
cable systems. Progress report, 5:732 (COO-4610-2) 
ELECTRIC CABLES/STRESS ANALYSIS 
Model of torsional behavior in thermo-mechanical bending, 5:733 
(COO-4610-T1) 
ELECTRIC CABLES/TORSION 
Model of torsional behavior in thermo-mechanical bending, 5:733 
(COO-4610-T 1) 
ELECTRIC CONTACTS/BONDING 
Lead frame bonder modifications for more uniform production 
bonding, 5:1663 (BDX-613-2246) 
ELECTRIC GENERATORS 
(Rotating generators only; excludes DIRECT ENERGY 
CONVERTERS.) 
See also FLUX PUMPS 
TURBOGENERATORS 
Energy storage and transfer systems for tokamak reactors, 5:2310 
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ELECTRIC MEASURING INSTRUMENTS/SENSITIVITY 
Design of unbalanced bridge for temperature measurement, 5:1714 
(C MOTORS/COOLING SYSTEMS 
Cooling of downhole electric — motors (Patent), 5:656 
ELECTRIC MOTORS/DESIG 
Cooling of downhole electric oe motors (Patent), 5:656 
ELECTRIC POWER 


See also EPRI 
ELECTRIC POWER/FORECASTING 
Prospective use of power plants with regard to their fuel supply, 


5:683 
ELECTRIC POWER RESEARCH INSTITUTE 
See EPRI 


ELECTRIC UTILITIES 
See also FOSSIL-FUEL POWER PLANTS 
ELECTRIC UTILITIES/CAPACITY 
US Electric Power Grid concepts: the existing system and 
proposed concepts for improvements to bulk power supply, 
5:674 (DOE/ERA-0056-2) 
ELECTRIC UTILITIES/COMPETITION 
Competition, 5:682 (DOE/ERA-0056-2) 
ELECTRIC UTILITIES/ECONOMICS 
Economic impact of different forms of electric utility ownership, 
5:676 (DOE/ERA-0056-2) 
ELECTRIC UTILITIES/ENERGY CONVERSION 
Rational approach to the evaluation of advanced energy 
conversion and storage plants, 5:693 
ELECTRIC UTILITIES/ENERGY SOURCES 
Wood fuelled electric generating plants, 5:364 (CONF-7806107- 


P1) 
ELECTRIC UTILITIES/ENERGY STORAGE 
Peak-load problem with storage technology, 5:1195 
Rational approach to the evaluation of advanced energy 
conversion and storage plants, 5:693 
ELECTRIC UTILITIES/FINANCIAL INCENTIVES 
Geothermal development: risks and inceniives, 5:639 (EPRI-WS- 


78-97) 
ELECTRIC UTILITIES/FOSSIL FUELS 
Cost and quality of fuels for electric utility plants, March 1979. 
Monthly a. 5:1199 (DOE/EIA-0075/3(79)) 
Cost and Gor of fuels for electric utility plants. Monthly report, 
5:1200 E/EIA-0075/6(79 
ELECTRIC UTILITIES/FUEL SUBSTITUTION 
Wood as an alternative fuel for large power generating systems, 
5:407 (CONF-7806107-P1) 
ELECTRIC UTILITIES/FUELS 
Cost and quality of fuels for electric utility plants. Monthly report 
for January 1979, 5:698 (DOE/EIA-0075/1(79)) 
ELECTRIC UTILITIES/GAS TURBINE POWER PLANTS 
Gas turbine electric plant construction cost and annual production 
expenses 1975: Third annual supplement. Energy data report, 
5:1198 (DOE/EIA-0048/2) 
ELECTRIC UTILITIES/HEAT STORAGE 
Conceptual design of thermal energy storage systems for near- 
term electric utility applications. Final report, 5:1137 (DOE/ 
NASA/0012-79/2) 
ELECTRIC UTILITIES/INTERCONNECTED POWER 
SYSTEMS 
National Power Grid Study. Volume II. Technical study reports, 
5:672 (DOE/ERA-0056-2) 
ELECTRIC UTILITIES/JOINT VENTURES 
Joint utility projects: financial issues and impediments, 5:680 
DOE/ERA-0056-2 
ELECTRIC UTILITIES/LOAD MANAGEMENT 
Status of load management storage demonstrations, 5:1234 
(CONF-7904 17-4) 
ELECTRIC UTILITIES/OWNERSHIP 
Economic impact of different forms of electric utility ownership, 
5:676 (DOE/ERA-0056-2) 
ELECTRIC UTILITIES/PEAK LOAD 
Diversity utilization (Forecasting for 1986), 5:726 (DOE/ERA- 


0056- 
ELECTRIC UTILITIES/PEAK-LOAD PRICING 
Peak-load problem with storage ea 5:1195 
ELECTRIC UTILITIES/PLANN 
Application of utility planning scab in establishing EPRI’s R 
and D priorities, 5:685 
National Power Grid Study. Volume II. Technical study reports, 
5:672 (DOE/ERA-0056-2) 
ELECTRIC UTILITIES/RESEARCH PROGRAMS 
Application of utility planning principles in establishing EPRI's R 
and D priorities, 5:685 
ELECTRIC UTILITIES/SOLAR ENERGY 
Compatibility of wind and solar technology with conventional 
energy systems, 5:1204 
ELECTRIC UTILITIES/THERMONUCLEAR REACTORS 
Fusion energy. Utility requirements and economics, 5:2297 
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ELECTRIC UTILITIES/WIND POWER 
Compatibility of wind and solar technology with conventional 
a systems, 5:1204 
(CAL INSULATION/FABRICATION 
Development of synthetic insulating tape for ehv cables, 5:734 
(BNL-25889) 
ELECTRICAL INSULATORS/MATERIALS TESTING 
Development, testing and evaluation of MHD materials and 
component designs. Quarterly report, July-September 1978, 
5:1208 (FE-2248-22) 
ELECTRIC-POWERED VEHICLES/COMMERCIALIZATION 
Electric and hybrid vehicle program. Quarterly report, April- 
May-June 1979, 5:1325 (DOE/CS-0026-7) 
ELECTRIC-POWERED VEHICLES/ELECTRIC BATTERIES 
Office for Electrochemical Project Management (OEPM), 5:1143 
(ANL-79-22) 
ELECT ~ 7 Tela VEHICLES/LITHIUM-SULFUR 
BATTERIES 
Laeasvoat sulfide batteries, 5:1142 (ANL-79-22) 
ELECTRODES 
See also ANODES 
CATHODES 


GRIDS 
ELECTRODES/FABRICATION 
Thin film battery/fuel cell power generating system. Final report, 
Task E-4, April 1976-April 1978, 5:1211 (CONS-1197-9) 
ELECTRODES/MATERIALS 
Thin film battery/fuel cell power generating system. Final report, 
Task E-4, April 1976-April 1978, 5:1211 (CONS-1197-9) 
ELECTRODES/MATERIALS TESTING 
Development, testing and evaluation of MHD materials and 
component designs. Quarterly report, July-September 1978, 
5:1208 (FE-2248-22) 
ELECTRODES/STANDARDS 
Welding rods and electrodes, surfacing (AWS A5.13 with 
additional requirements), 5:1396 (RDT-M-1-5T(8-79)(Rev.)) 
ELECTROLYTIC CELLS/ENERGY CONSERVATION 
Office for Electrochemical Project Management (OEPM), 5:1143 
(ANL-79-22) 
ELECTROLYTIC CELLS/MATERIALS 
Selection and evaluation of materials for advanced water 
electrolyzers, 5:329 (BNL-26807) 
ELECTRON BEAM TYPE REACTORS 
See E-BEAM TYPE REACTORS 
ELECTRON BEAMS/BEAM MONITORING 


= radiation from a Helical Wiggler, 5:1678 (BNL- 
266 


ELECTRON BEAMS/BEAM TRANSPORT 
Two-dimensional flows of relativistic electrons, 5:2244 (IAE-2918) 
ELECTRON BEAMS/ENERGY TRANSFER 
Energy exchange between free electrons and light in vacuum, 
5:2217 
ELECTRON BEAMS/IONIZATION 
Effects of back corona discharge on ion current density in electron 
beam precipitators, 5:705 (CONF-790972-1) 
ELECTRON CYCLOTRON-RESONANCE H 
See ECR HEATING 
ELECTRON MICROPROBE ANALYSIS 
New method for particle x-ray micro-analysis based on peak to 
background measurements, 5:1552 
ELECTRON REACTIONS/INELASTIC SCATTERING 
Further measurements of parity non-conservation in inelastic 
electron scattering (16.2 to 22.2 GeV), 5:2094 (SLAC-PUB- 


2401) 
ELECTRON-ATOM COLLISIONS/IONIZATION 
Role of the electron impact ionization and electron scattering 
cross section in the breakdown strength of dielectric gases, 
5:2025 
ELECTRON-ATOM COLLISIONS/SCATTERING 
Role of the electron impact ionization and electron scattering 
cross section in the breakdown strength of dielectric gases, 
:2025 
ELECTRON-DEUTERON INTERACTIONS/ DIFFERENTIAL 
CROSS SECTIONS 
Experimental studies of the neutron and proton electromagnetic 
structure functions, 5:2037 
ELECTRON-DEUTERON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
Parity nonconservation it, polarized electron scattering at high 
energies, 5:2072 (SLAC-PUB-2409) 
ELECTRONIC CIRCUITS 
See also MICROELECTRONIC CIRCUITS 
PRINTED CIRCUITS 
ELECTRONIC CIRCUITS/NETWORK ANALYSIS 
Photovoltaic transient analysis program user's guide. Volume III. 
PV-TAP/NET-2 user's manual, 5:391 (SAND-78-7038(Rev.)) 
ELECTRONIC DATA PROCESSING 
See DATA PROCESSING 


ENCAPSULATION/MATERIALS 


ELECTRON-ION COLLISIONS/RECOMBINATION 
Theory of recombination processes, 5:2238 (CONF-790860-1) 

ELECTRON-MOLECULE COLLISIONS/IONIZATION 

Role of the electron impact ionization and electron scattering 


cross section in the breakdown strength of dielectric gases, 


5:2025 
ELECTRON-MOLECULE COLLISIONS/SCATTERING 
Role of the electron impact ionization and electron scattering 
cme section in the breakdown strength of dielectric gases, 
ELECTRON-POSITRON INTERACTIONS/ANNIHILATION 
Axis of jet fragmentation, 5:2060 
Higher-order quantum chromodynamic corrections in e* e~ 
annihilation, 5:2059 
ELECTRON-PROTON INTERACTIONS/DIFFERENTIAL 
CROSS SECTIONS : 
Experimental studies of the neutron and proton electromagnetic 
structure functions, 5:2037 
ELECTRON-RING ACCELERATORS/MEETINGS 
Collective methods of acceleration, 5:1685 
ELECTRONS/SECONDARY EMISSION 
Secondary electron radiation (Paper collection), 5:2179 (UCRL- 
Trans-11465) 
ELECTRO-OPTICAL EFFECTS 
Ultrafast Pockels cells for the infrared, 5:1689 
ELECTROSTATIC PRECIPITATORS 
Effects of back corona discharge on ion current density in electron 
beam precipitators, 5:705 (CONF-790972-1) 
ELECTROSTATIC PRECIPITATORS/PERFORMANCE 
TESTING 
Ion current densities produced by energetic electrons in 
electrostatic 5 ecipitator geometries, 5:704 (CONF-790740-2) 
ELMO BUMPY TORUS/KINETIC EQUATIONS 
Radial transport in ELMO bumpy torus with constant edge 
neutral flux, 5:2249 
ELMO BUMPY TORUS/PLASMA CONFINEMENT 
Summary of EBT-I experimental results, 5:2222 (DOE/ET-0112) 
ELMO BUMPY TORUS/SCALING LAWS 
Scaling in ELMO Bumpy Torus (EBT), 5:2265 (CONF-790912-6) 
ELMO BUMPY TORUS/SPECIFICATIONS 
ELMO Bumpy Torus (EBT) Reactor, 5:2294 
EMBRYOS/ANIMAL GROWTH 
Detection of teratogens in human serum using rat embryo culture: 
cancer and epilepsy treatments (Detecting teratogenicity of 
anticonvulsant and antineoplastic drugs), 5:1933 (COO-3139-35) 
EMBRYOS/MALFORMATIONS 
Detection of teratogens in human serum using rat embryo culture: 
cancer and epilepsy treatments (Detecting teratogenicity of 
anticonvulsant and antineoplastic drugs), 5:1933 (COO-3139-35) 
Use of cultured rat embryos to evaluate the teratogenic activity of 
serum: cadmium and cyclophosphamide (Serum-based culture 
media for growing rat embryos is used to determine the 
teratogenicity of cadmium and cyclophosphamide), 5:1932 
(COO-3 139-34) 
EMBRYOS/SURVIVAL TIME 
Detection of teratogens in human serum using rat embryo culture: 
cancer and epilepsy treatments (Detecting teratogenicity of 
anticonvulsant and antineoplastic drugs), 5:1933 (COO-3139-35) 
EMISSIVITY/MEASURING INSTRUMENTS 
Design and construction of a high temperature vacuum 
spectrometer for measuing temperature and wavelength 
dependence of hemispherical emission, 5:564 (SERI/TP-49-182) 
EMISSIVITY/MEASURING METHODS 
Design and construction of a high temperature vacuum 
spectrometer for measuing temperature and wavelength 
dependence of hemispherical emission, 5:564 (SERI/TP-49-182) 
EMPLOYMENT 
Creating jobs through energy policy: a guide to resources for 
decision makers (Handbook), 5:1153 (DOE/PE-0013) 
EMS 
(Ethyl methanesulfonate.) 
EMS/BIOCHEMICAL REACTION KINETICS 
Effects of carcinogenic and non-carcinogenic chemicals on plasma 
esterases in BALB/c mice, 5:1812 
EMS/BIOLOGICAL PATHWAYS 
Ethylation of DNA and protamine by ethyl methanesulfonate in 
the germ cells of male mice and the relevancy of these 
molecular targets to the induction of dominant lethals, 5:1819 
EMS/MUTAGENESIS 
Relationship between unscheduled DNA synthesis and mutation 
induction in male mice, 5:1876 (CONF-790676-8) 
EMULSIONS/STABILITY 
Mechanism of oil bank formation, coalescence in porous media 
and emulsion stability-1, 5:67 (CONF-790805-P1) 
ENCAPSULATION,’MATERIALS 
Investigation of test methods, material properties, and processes 
for solar cell encapsulants. Tenth quarterly progress report, 
August 12-November 12, 1978, 5:381 (DOE/JPL/954527-9) 





ENDOXAN/BIOLOGICAL EFFECTS 


Low-Cost Solar Array Project: encapsulation material trends 
relative to 1986 cost goals. A current assessment of fabricating a 
%.25 per ft? encapsulation system for a $.50 per watt module, 
5:389 (JPL-5101-61) 

ENDOXAN/BIOLOGICAL EFFECTS 

Use of cultured rat embryos to evaluate the teratogenic activity of 
serum: cadmium and cyclophosphamide (Serum-based culture 
media for growing rat embryos is used to determine the 
teratogenicity of cadmium and cyclophosphamide), 5:1932 
(COO-3139-34) 

ENDOXAN/MUTAGENESIS 

Relationship between unscheduled DNA synthesis and mutation 

induction in male mice, 5:1876 (CONF-790676-8) 
ENDOXAN/TERATOGENESIS 

Use of cultured rat embryos to evaluate the teratogenic activity of 
serum: cadmium and cyclophosphamide (Serum-vased culture 
media for growing rat embryos is used to determine the 
teratogenicity of cadmium and cyclophosphamide), 5:1932 
(COO-3139-34) 

ENERGY 
See also GEOTHERMAL ENERGY 
NUCLEAR ENERGY 
SOLAR ENERGY 
ENERGY/RESEARCH PROGRAMS 

Basic research in engineering: advanced industrial technology. 
Workshop held in College Station, TX, 6 February 1979, 5:1162 
(FE-2468-55) 

ENERGY ANALYSIS/REGIONAL ANALYSIS 

Low-cost general energy/analytic information system, 5:1148 
(BNL-26398) 

ENERGY CONSERVATION/ENERGY POLICY 

Analysis of Federal residential energy conservation programs, 
5:1239 (DOE/TIC-10564) 

ENERGY CONSERVATION/MANUALS 

First edition of the energy conservation design manual for new 
residential buildings, 5:1243 

ENERGY CONSERVATION/MARITIME TRANSPORT 

Energy study of the marine transportation industry. Volume I. 

Executive summary, 5:1254 (SAN-1175-T2(Vol.1)) 
ENERGY CONSERVATION/MEETINGS 

Basic research in engineering: advanced industrial technology, 
5:1265 (FE-2468-56) 

Proceedings of the workshop on the dynamic response of 
environmental control processes in buildings, Lafayette, 
Indiana, March 13-15, 1979, 5:1219 (CONS-4221-T1) 

ENERGY CONSERVATION/RESEARCH PROGRAMS 

Basic research in engineering: advanced industrial technology, 
5:1265 (FE-2468-56) 

ENERGY CONSERVATION/SOCIO-ECONOMIC FACTORS 

Effects of energy conservation in residential and commercial 
buildings, 5:1229 

ENERGY CONSERVATION/STATE GOVERNMENT 

Wisconsin State Energy Conservation Plan, 5:1171 (DOE/TIC- 
10236) 

ENERGY CONSUMPTION/ENVIRONMENTAL IMPACTS 

Regional Issue Identification and Assessment (RIIA): an analysis 
of the Mid-Range Projection Series C Scenario. Executive 
summary for Federal Region IV, 5:1183 (ORNL/TM-6942) 

ENERGY CONSUMPTION/FORECASTING 

Canada’s future energy options, 5:1189 (ER-77-2) 

Industrial Sector Technology Use Model (ISTUM).: industrial 
energy use in the United States, 1974-2000. Volume 1: primary 
model documentation, Book 2, Chapters IV, V, VI, and VII, 
5:1261 (DOE/EIA/2344-2) 

Projections of direct energy consumption by mode: 1975-2000 
baseline, 5:1201 (ANL/CNSV-4) 

ENERGY CONVERSION/COST BENEFIT ANALYSIS 

Rational approach to the evaluation of advanced energy 

conversion and storage plants, 5:693 
ENERGY CONVERSION/MEETINGS 

Basic research engineering: fluid dynamics and thermal processes, 
5:1649 (FE-2468-53) 

Basic research in engineering: fluid dynamics and thermal 
processes, 5:1650 (FE-2468-54) 

ENERGY CONVERSION/RESEARCH PROGRAMS 

Basic research engineering: fluid dynamics and thermal processes, 
5:1649 (FE-2468-53) 

Basic research in engineering: fluid dynamics and thermal 
processes, 5:1650 (FE-2468-54) 

ENERGY DEMAND/ECONOMIC ANALYSIS 

Societal change and California's energy futures: the limitations of 

economic analysis, 5:1156 (UCRL-15086) 
ENERGY DEMAND/FORECASTING 

Phase I. Integrated community energy plan for Riverside, 
California. Final report, 5:1178 (DOE/TIC-10201(Vol.1)) 

Projections of direct eaergy consumption by mode: 1975-2000 
baseline, 5:1201 (ANL/CNSV-4) 
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ENERGY DEMAND/INFORMATION SYSTEMS 

Low-cost general energy/analytic information system, 5:1148 

(BNL-2639 
ENERGY DEMAND/REGIONAL ANALYSIS 
Low-cost general energy/analytic information system, 5:1148 
(BNL-26398) 
ENERGY EXCHANGE 
See ENERGY TRANSFER 
ENERGY FACILITIES/WATER REQUIREMENTS 

Water availability for energy in 1985 and 1990 (Forecasts in 
relation to implementation of the National Energy Plan), 5:1793 
(ORNL/TM-6777) 

ENERGY MANAGEMENT/PLANNING 

Phase I. Integrated community energy plan for Riverside, 

California. Final report, 5:1178 (DOE/TIC-10201(Vol.1)) 
ENERGY MODELS 

Executive summary of Volume | of the Project Independence 
Evaluation System (PIES). Description of the system, 5:1150 
(HCP/I-1321-01/1) 

Industrial Sector Technology Use Model (ISTUM): industrial 
energy use in the United States, 1974-2000. Volume 2. Results, 
5:1262 (DOE/EIA/2344-3) 

Industrial Sector Technology Use Model (ISTUM): industrial 
energy use in the United States, 1974-2000. Volume 3. Appendix 
on service and fuel demands, 5:1269 (DOE/EIA/2344-4) 

Industrial Sector Technology Use Model (ISTUM): industrial 
energy use in the United States, 1974-2000. Volume 4. 
Technology appendix, 5:1270 (DOE/EIA/2344-5) 

Industrial Sector Technology Use Model (ISTUM): industrial 
energy use in the United States, 1974-2000. Volume |: primary 
model documentation, Book 2, Chapters IV, V, VI, and VII, 
5:1261 (DOE/EIA/2344-2) 

Market penetration of new energy systems estimated by 
econometric and stochastic methodology. 5:1149 (CONF- 
790852-2) 

ENERGY MODELS/CERTIFICATION 

Validation issues: a view from the trenches, 5:1147 (BNL-26138) 
ENERGY MODELS/EVALUATION 

Validation issues: a view from the trenches, 5:1147 (BNL-26138) 
ENERGY MODELS/MEETINGS 

Workshop on energy models for the Federal Republic of 
Germany, 5:1152 (INKA-Conf-79-065(1-7)(9-15)) 

ENERGY POLICY 

Report of the Governor's Task Force Committee on Water: 
water, the energy crisis, and the energy problem in New 
Mexico, 5:1160 

ENERGY POLICY/DECISION MAKING 

Creating jobs through energy policy: a guide to resources for 

decision makers (Handbook), 5:1153 (DOE/PE-0013) 
ENERGY POLICY/ECONOMIC IMPACT 

Creating jobs through energy policy: a guide to resources for 

decision makers (Handbook), 5:1153 (DOE/PE-0013) 
ENERGY POLICY/ENVIRONMENTAL IMPACTS 

Energy-environmental issues in the Northeast: a view of future 
developments, 5:1173 (BNL-26512) 

ENERGY POLICY AND CONSERVATION ACT 

—— Energy-Efficiency-Improvement Program: annual 

report support document, 5:1170 (DOE/CS-0033/2) 
ENERGY SHORTAGES 

Iranian petroleum supply disruption: an assessment in terms of 
world oil prices. Analysis report AR/IA/79-33, 5:1191 (DOE/ 
EIA-0184/13) 

ENERGY SHORTAGES/SIMULATION 

Allocation of natural gas under energy emergencies: analysis of 

selected federal actions, 5:172 (DOE/TIC-10265 
ENERGY SOURCE DEVELOPMENT/ECONOMIC IMPACT 

Regional Issue Identification and Assessment (RITA): an analysis 
of the mid-range projection, Series C Scenario, 5:1182 (ORNL/ 
TM-6941 

ENERGY SOURCE DEVELOPMENT/ENVIRONMENTAL 

IMPACTS 

Regional Issue Identification and Assessment (RIIA): an analysis 
of the mid-range projection, Series C Scenario, 5:1182 (ORNL/ 
TM-6941 

ENERGY SOURCE DEVELOPMENT/FORECASTING 

Energy in the year 2000, 5:1180 (EPRI-WS-78-97) 

Regional Issue Identification and Assessment (RITA): an analysis 
of the Mid-Range Projection Series C Scenario. Executive 
summary for Federal Region IV, 5:1183 (ORNL/TM-6942) 

ENERGY SOURCE DEVELOPMENT/REGIONAL 

ANALYSIS 

Regional Issue Identification and Assessment (RIIA): an analysis 
of the Mid-Range Projection Series C Scenario. Executive 
summary for Federal Region IV, 5:1183 (ORNL/TM-6942) 

ENERGY SOURCE DEVELOPMENT/WATER 

REQUIREMENTS 

Report of the Governor's Task Force Committee on Water: 
water, the energy crisis, and the energy problem in New 
Mexico, 5:1160 
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ENERGY SOURCES 
See also FOSSIL FUELS 
NUCLEAR FUELS 
WIND POWER 
ENERGY SOURCES/FORECASTING 
Energy in the year 2000, 5:1180 (EPRI-WS-78-97) 
Projections of energy requirements and their implications, 5:1185 
ENERGY SOURCES/RESOURCE DEPLETION 
ey = the rate of extraction of exhaustible resources: 
ote, 5: 
ENERGY SOURCES/RESOURCE POTENTIAL 
Market penetration of new energy systems estimated b 
econometric and stochastic methodology, 5:1149 (CONF- 
790852-2) 
ENERGY STORAGE 
See also ANNUAL ENERGY STORAGE 
FLYWHEEL ENERGY STORAGE 
HEAT STORAGE 
OFF-PEAK ENERGY STORAGE 
ENERGY STORAGE/COST 
Peak-load problem with storage technology, 5:1195 
ENERGY STORAGE/COST ENEFIT ANALYSIS 
Rational approach to the evaluation of advanced energy 
conversion and storage plants, 5:693 
ENERGY STORAGE/PEAK LOAD 
Peak-load problem with storage technology, 5:1195 
ENERGY SUPPLIES/COST 
New England Energy Congress: a blueprint for energy action. 
Final report, 5:1176 (COO-5076-3) 
ENERGY SUPPLIES/ENERGY MODELS 
Workshop on energy models for the Federal Republic of 
Germany, 5:1152 (INKA-Conf-79-065(1-7)(9-15)) 
ENERGY SUPPLIES/ENVIRONMENTAL IMPACTS 
Energy-environmental issues in the Northeast: a view of future 
developments, 5:1173 (BNL-26512) 
ENERGY SUPPLIES/FORECASTING 
New England Energy Congress: a blueprint for energy action. 
Final report, 5:1176 (COO-5076-3) 
ENERGY SUPPLIES/INFORMATION SYSTEMS 
Low-cost general energy/analytic information system, 5:1148 
(BNL-26398) 
ENERGY SUPPLIES/INPUT-OUTPUT ANALYSIS 
Energy expenditure for the construction and operation of selected 
power supply technologies (In German), 5:1151 (JUEL-1561) 
ENERGY SUPPLIES/PLANNING 
Low-cost general energy/analytic information system, 5:1148 
(BNL-26398) 
ENERGY SUPPLIES/REGIONAL ANALYSIS 
Energy-environmental issues in the Northeast: a view of future 
developments, 5:1173 (BNL-26512) 
ENERGY TRANSFER/MATHEMATICAL MODELS 
Macroevolution in a model ecosystem, 5:1794 
ENERGY TRANSPORT 
Thermal fluid selection for long-distance heat transmission, 5:1634 
(CONF-790803-47) 
ENGINEERED SAFETY SYSTEMS 
See also CONTAINMENT SYSTEMS 
ENGINEERED SAFETY SYSTEMS/PROBABILITY 
Reliability assessment of stainless steel safety bursting discs for use 
in PWR, 5:759 (INIS-mf-4690) 
ENGINEERING 
See also RESERVOIR ENGINEERING 
ENGINEERING/DRAWING 
Procedures for the formation and interpretation of textile 
drawings, 5:1610 (SAND-78-2430) 
ENGINE:ERING/RESEARCH PROGRAMS 
Basic research in engineering: advanced industrial technology. 
Workshop held in College Station, TX, 6 February 1979, 5:1162 
(FE-2468-55) 
Mechanical Engineering Department quarterly review, January- 
March 1979, 5:1611 (UCRL-50016-79-1) 
ENGLAND 
See UNITED KINGDOM 
ENHANCED RECOVERY 
See also CARBON DIOXIDE INJECTION 
MISCIBLE-PHASE DISPLACEMENT 
ENHANCED RECOVERY/CHEMICAL REACTION 
KINETICS 
Interfacial effects in the recovery of residual oil by displacement, 
5:58 (CONF-790805-P 1) 
ENHANCED RECOVER Y/ENVIRONMENTAL IMPACTS 
Enhanced oil recovery: ¢ nvironmental issues and state regulatory 
programs, 5:136 (ORNL/TM-6943) 
ENHANCED RECOVERY/EVALUATION 
Evaluation of target oil in 50 major reservoirs in the Texas Gulf 
Coast for enhanced oil recovery, 5:99 (CONF-790805-P2) 
ENHANCED RECOVERY/FORECASTING 
Projections of enhanced oil recovery, 1985-1995. Technical report 
TR/ES/79-30, 5:117 (DOE/EIA-0183/11) 


EPOXIDES/MECHANICAL PROPERTIES 


ENHANCED RECOVERY/INFORMATION NEEDS 

Determination of EOR technology transfer requirements: a survey 
of the data needs of the oil industry and other users of EO. 
technical information, 5:96 (CONF-790805-P2) 

ENHANCED RECOVERY/INFORMATION SYSTEMS 

Bibliographic data bases: key to EOR information, 5:97 (CONF- 
790805-P2) 

Information management technology: an integration of the 
behavioral, information, and computer sciences, 5:98 (CONF- 
790805-P2) 

ENHANCED RECOVERY/MEETINGS 

Fifth DOE symposium on enhanced oil & gas recovery & 
improved drilling technology. Volume 1. Oil, 5:51 (CONF- 
790805-P 1) 

Fifth DOE symposium on enhanced oil & gas recovery & 
improved drilling technology. Volume 2. Oil, 5:78 (CONF- 
790805-P2) 

Fifth DOE symposium on enhanced oil & gas recovery & 
improved drilling technology. Volume 3. Gas and drilling, 5:112 
(CONF-790805-P3) 

ENHANCED RECOVERY/REGULATIONS 

Enhanced oil recovery: environmental issues and state regulatory 

programs, 5:136 (ORNL/TM-6943) 
ENHANCED RECOVERY/SURFACTANTS 

Lignosulfonates as additives in recovery processes involving 

chemical recovery processes (Patent), 5:124 
ENHANCED RECOVERY/TECHNOLOGY TRANSFER 

Determination of EOR technology transfer requirements: a survey 
of the data needs of the oil industry and other users of EOR 
technical information, 5:96 (CONF-790805-P2) 

ENRICHED URANIUM/PRODUCTION 
Environmental Development Plan: uranium enrichment, 5:213 
(DOE/EDP-0059) 
ENTRAINMENT 
Impingement, 5:1780 
ENVIRONMENT/GAMMA SOURCES 

Aerial radiological survey of the Lawrence Livermore 

Laboratory (Livermore, California), 5:1771 (EGG-1183-1693) 
ENVIRONMENT/QUALITY ASSURANCE 

Special Projects Division. Quarterly report of progress, April 1- 

June 30, 1979, 5:1967 (SAND-79-1486) 
ENVIRONMENTAL EXPOSURE CHAMBERS 

See EXPOSURE CHAMBERS 
ENVIRONMENTAL EXPOSURE PATHWAY/ 

MATHEMATICAL MODELS 

Statistical analysis of selected parameters for predicting food chain 
transport and internal dose of radionuclides. Final report, 5:1774 
(NUREG/CR-1004) 

ENVIRONMENTAL POLICY 
Risks of geothermal development: environmental risk, regulator's 
view, 5:631 (EPRI-WS-78-97) 
ENVIRONMENTAL TRANSPORT 
See also ENVIRONMENT 
RADIOECOLOGICAL CONCENTRATION 
RADIONUCLIDE MIGRATION 

Modeling smog along the Los Angeles-Palm Springs trajectory, 

5:1759 
ENVIRONMENTAL TRANSPORT/MATHEMATICAL 

MODELS 

Tests of various numerical algorithms applied to a simple trace 
constituent air transport problem, 5:1757 

ENZYME ACTIVITY/GENETIC CONTROL 

Gene-enzyme relationships in somatic cells and their organismal 
derivatives in higher plants. Progress report (In vitro cultivation 
of Nicotiana tissues and enzymological studies of gene 
expression at the cell level), 5:1823 (COO-4967-1) 

ENZYMES 
See also LACTATE DEHYDROGENASE 
PEPTIDE HYDROLASES 
PEROXIDASES 
TRANSFERASES 
ENZYMES/BIOCHEMICAL REACTION KINETICS 

In vitro enzymatic studies on the nature and repair of x-ray 

induced lesions in DNA, 5:1867 (COO-4966-01) 
EPCA 

See ENERGY POLICY AND CONSERVATION ACT 
EPOXIDES/AGING 

Aging in CTBN modified epoxy resin stocks, 5:1509 (GEPP-TIS- 
437) 

Characterization and aging of rubber modified epoxies, 5:1513 
(SAND-79-1858C) 

EPOXIDES/MECHANICAL PROPERTIES 

Effect of thermal environment and sorbed moisture on the 
durability of epoxies, 5:1511 (UCRL-82124) 

Low temperature measurement of thermal and mechanical 
properties of phenolic laminate, the pultruded polyester 
fiberglass and A and B epoxy putty, 5:1502 (CONF- 790815- 21) 





EPOXIDES/PERFORMANCE 


EPOXIDES/PERFORMANCE 
Effect of thermal environment and sorbed moisture on the 
durability of epoxies, 5:1511 (UCRL-82124) 
EPOXIDES/THERMODYNAMIC PROPERTIES 
Low temperature measurement of thermal and mechanical 
properties of phenolic laminate, the pultruded polyester 
fiberglass and A and B epoxy putty, 5:1502 (CONF-790815-21) 
EPOXIDES/TRANSITION TEMPERATURE 
Aging in CTBN modified epoxy resin stocks, 5:1509 (GEPP-TIS- 
437) 
EPOXY COMPOUNDS 
See EPOXIDES 
EPRI 
See also ELECTRIC POWER 
EPRI/BUDGETS 
EPRI geothermal program: overview, 5:609 (EPRI-WS-78-97) 
EPRI/RESEARCH PROGRAMS 
EPRI geothermal program: overview, 5:609 (EPRI-WS-78-97) 
EQUATIONS (DIFFERENTIAL) 
See DIFFERENTIAL EQUATIONS 
EQUILIBRIUM PLASMA/ANIONS 
Negative atomic and positive molecular ions in low-temperature 
plasma, 5:2237 (FEI-789) 
EQUILIBRIUM PLASMA/BIBLIOGRAPHIES 
Bibliographic index on the magnetic hydrodynamics and related 
questions. No 1. (1-500 items), 5:2221 (KFTI-77-46) 
EQUILIBRIUM PLASMA/MOLECULAR IONS 
Negative atomic and positive molecular ions in low-temperature 
plasma, 5:2237 (FEI-789) 
ERBIUM 164/ENERGY LEVELS 
Multiple band crossings in ‘Er, 5:2133 (LBL-8151) 
ERBIUM 164/ENERGY-LEVEL TRANSITIONS 
Average lifetimes of collective transitions in the spin 30 to 50 
region, 5:2136 (LBL-8151) 
ERBIUM 164/QUADRUPOLE MOMENTS 
Average lifetimes of collective transitions in the spin 30 to 50 
region, 5:2136 (LBL-8151) 
ERBIUM ALLOYS/MAGNETOSTRICTION 
Magnetostriction of RFes and ReFezs compounds (R = rare 
earth), 5:1429 (ISM-230) 
ERBIUM ALLOYS/SPECIFIC HEAT 
Heat capacity studies of RFe2 intermetallic compounds (R = Ho, 
Er and Lu)/sup a/, 5:1426 (ISM-215) 
ERYTHROBLASTS 
See BONE MARROW CELLS 
ESCA METHOD 
See PHOTOELECTRON SPECTROSCOPY 
ESTUARIES/SEDIMENTATION 
Sediment and the quality of the estuarine environment: some 
observations, 5:1786 
ESTUARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
ETHANOL/BIOSYNTHESIS 
Reassessment of economics of cellulase process technology: for 
production of ethanol from cellulose, 5:363 (CONF-7806107-P2) 
Thermophilic degradation of cellulose for production of liquid 
fuels, 5:362 (CONF-7806107-P2) 
ETHANOL/GAS CHROMATOGRAPHY 
Chromatographic methods of analysis for methanol and ethanol in 
automotive exhaust, 5:1345 
ETHANOL FUELS/COMBUSTION KINETICS 
Numerical study of laminar wall quenching, 5:1344 (UCRL-83316) 
ETHYL RADICALS/CHEMICAL REACTIONS 
Incorporation of naphthalene and tetrahydrofuran during the 
reductive alkylation of Illinois No. 6 coal, 5:22 
ETHYLENE/ELECTRON SPIN RESONANCE 
Experimental determination of the electron tunneling probability 
as a function of distance for chemical reactions, 5:1599 
ETHYLENE/PHOTOELECTRON SPECTROSCOPY 
Photoelectron spectroscopy of ethylene, isobutylene, 
trimethylethylene, and tetramethylethylene at variable angle, 
5:1999 
ETHYLENF/RADIOLYSIS 
Experimental determination of the electron tunneling probability 
as a function of distance for chemical reactions, 5:1599 
ETHYLENE POLYMERS 
See POLYETHYLENES 
ETHYLMETHANE SULFONATE 


See EMS 
EUROPIUM 154/ROTATIONAL STATES 
Proton inelastic scattering at 12 MeV on '*Eu, 5:2137 
EUROPIUM 154 TARGET/PROTON REACTIONS 
Proton inelastic scattering at 12 MeV on '**Eu, 5:2137 
EUROPIUM COMPOUNDS/ELECTROCHEMISTRY 
Chemistry of transuranium elements and compounds, 5:1565 
(ORNL-5485) 
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EVACUATED TUBE COLLECTORS/PERFORMANCE TESTING 
Indoor test for thermal performance of the G.E. TC-100 liquid 
solar collector eight- and ten-tube configuration, 5:546 (DOE/ 
NASA/CR-161305) 
EVACUATED TUBE COLLECTORS/THERMAL 
EFFICIENCY 
Indoor test for thermal performance of the G.E. TC-100 liquid 
solar collector eight- and ten-tube configuration, 5:546 (DOE/ 
NASA/CR-161305) 
EVAPORATORS/PERFORMANCE TESTING 
OTEC performance tests of the Union Carbide sprayed-bundle 
evaporator, 5:435 (ANL/OTEC-PS-3) 
EVEN-ODD NUCLEI/COLLECTIVE MODEL 
Interacting boson-fermion model of collective states in odd-A 
nuclei, 5:2166 
EVENT TREE ANALYSIS 
See FAILURE MODE ANALYSIS 
EXCURSIONS/FUEL ELEMENT FAILURE 
Experiment data report for test RIA 1-1: reactivity initiated 
accident test series, 5:1080 (NUREG/CR-0516) 
EXCURSIONS/FUEL MOTION DETECTION 
Advanced reactor safety research quarterly report, April-June 
1978 (LMFBR), 5:1079 (NUREG/CR-0469(Vol.7)) 
EXHAUST GASES/CHEMICAL ANALYSIS 
Chromatographic methods of analysis for methanol and ethanol in 
automotive exhaust, 5:1345 
EXPERIMENTAL BREEDER REACTOR-2 
See EBR-2 REACTOR 
EXPLORATION 
See also GEOTHERMAL EXPLORATION 
EXPLORATION/ECONOMICS 
Petroleum exploration economics and risk evaluation, 5:48 
EXPLORATION/RISK ASSESSMENT 
Petroleum exploration economics and risk evaluation, 5:48 
EXPLOSIVE FRACTURING/SIMULATION 
Effect of explosive gases on the fracture process in geologic solids, 
5:180 (METC/SP-79/6) 
EXPLOSIVE STIMULATION/PERFORMANCE TESTING 
In situ testing of well-shooting concepts, 5:179 (METC/SP-79/6) 
EXPOSURE CHAMBERS/PERFORMANCE TESTING 
Effects of inlet section configuration and air flow rate on 
inhalation exposure chamber performance, 5:1966 (LF--60(12- 


78)) 
EYES/PIGMENTS 
Biosynthesis of drosopterins by an enzyme system from 
Drosophila melanogaster, 5:1801 


gE 


F-2030 RESONANCES/WEAK HADRONIC DECAY 
SU(3) predictions for charmed-meson decays, 5:2063 
FABRY-PEROT INTERFEROMETER 
Use of a Fabry-Perot resonator at millimeter wave frequencies in 
the determination of thin-film resistivities, 5:394 (SERI/TR-32- 
227 


) 
FAILURE MODE ANALYSIS 
Common cause failure analysis techniques: a review and 
comparative evaluation, 5:1092 (TREE-1349) 
FAILURE MODE ANALYSIS/MATHEMATICAL MODELS 
Risk analysis methods development. Tenth quarterly report, April- 
June 1979 (LMFBR), 5:997 (GEFR-14023-10) 
FAST BREEDER TYPE REACTORS 
See FBR TYPE REACTORS 
FAST FLUX TEST FACILITY REACTOR 
See FFTF REACTOR 
FAST NEUTRONS/LEUKEMOGENESIS 
Risk from fast neutron exposure (Discussing of Rossi and Mays’ 
paper on acceptable neutron dose limits in relation to 
leukemogenesis), 5:1873 (BNL-26653) 
FBR TYPE REACTORS 
See also GCFR TYPE REACTORS 
LMFBR TYPE REACTORS 
Creep and creep-rupture properties of 2 1/4Cr 1Mo steel for a fast 
breeder reactor in high-temperature sodium, 5:1402 
FBR TYPE REACTORS/DESIGN 
Fusion-fission hybrid tokamak reactor fe- the production of fissile 
fuel and electric energy, 5:2295 
FBR TYPE REACTORS/REACTOR SAFETY 
Evaluation of reliability of FBTR safety system, 5:1129 
FEDERAL ASSISTANCE PROGRAMS/EVALUATION 
Assessing the output of Federal commercially directed R and D, 
5:1163 (PAD-79-69) 
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FEDERAL REPUBLIC OF GERMANY/ECONOMIC 
DEVELOPMENT 
Simulation of the system ‘energy-environment-industry’. An 
econometric model designed for the labour market of Baden- 
Wuerttemberg, 5:1154 (IKE-K-54-9) 
FEDERAL REPUBLIC OF GERMANY/ENERGY MODELS 
Workshop on energy models for the Federal Republic of 
Germany, 5:1152 (INKA-Conf-79-065(1-7)(9-15)) 
FEDERAL REPUBLIC OF GERMANY/LABOR 
Simulation of the system ‘energy-environment-industry’. An 
econometric model designed for the labour market of Baden- 
Wuerttemberg, 5:1154 (IKE-K-54-9) 
FEDERAL REPUBLIC OF GERMANY/NUCLEAR ENERGY 
Energies of the future. The role of nuclear power, 5:829 (AED- 
Conf-77-329-002) 
FEDERAL REPUBLIC OF GERMANY/POWER DEMAND 
— systems analysis. Pt. 7. Development of power demand in 
e Federal a of Germany and possibilities of supply, 
5:1194 (Juel-Spez-18) 
Electric energy requirements: forecasts and problems, 5:1196 
FEDERAL REPUBLIC OF GERMANY/REACTOR 
COMPONENTS 
Internationalization of the nuclear industry of France and F.R. 
Germany. An industry analysis, 5:740 (INIS-mf-4699) 
FEDERAL REPUBLIC OF GERMANY/TOPOGRAPHY 
Terrain effects on line of sight (ground-to-air) in the Fulda Gap 
area, 5:2347 (SAND-79-0489) 
FELDSPARS/PURIFICATION 
Use of precalciners to remove alkali from raw material in the 
cement industry. Quarterly technical progress report, May-June 
1979, 5:1564 (COO-4929-4) 
FERMENTATION/EQUIPMENT 
Low technology fermentation, 5:355 (CONF-7806107-P2) 
FERMILAB ACCELERATOR/HEAVY LIQUID BUBBLE 
CHAMBERS 
Performance characteristics of the Fermilab 15-foot bubble 
chamber with a 1/3-scale internal picket fence (IPF) and a two- 
plane external muon identifier (EMI), 5:1698 (RL-78-081) 
FERMILAB ACCELERATOR/OPERATION 
Fermilab report, 5:1672 (FERMILAB-79/9) 
FERRATES 
See IRON OXIDES 
FERRITES/REDUCTION 
Hydrogen reduction of cobalt ferrite, 5:1515 (LBL-9801) 
FERRITIC STEELS/COMPARATIVE EVALUATIONS 
Ferritic steels in reactor tribology, 5:1401 
FERRITIC STEELS/CREEP 
Creep crack growth in 9Cr1Mo, 5:1380 
Effects of a sodium environment on the mechanical properties of 
ferritic steels, 5:1460 
FERRITIC STEELS/FATIGUE 
Effects of a sodium environment on the mechanical properties of 
ferritic steels, 5:1460 
FERRITIC STEELS/FRICTION 
Ferritic steels in reactor tribology, 5:1401 
FERRITIC STEELS/GRAIN SIZE 
Creep crack growth in 9Cr1Mo, 5:1380 
FERRITIC STEELS/WEAR 
Ferritic steels in reactor tribology, 5:1401 
FERRITIN/BIOLOGICAL PATHWAYS 
Oogenesis in Xenopus laevis (Daudin), 5:1827 
FERROCYANIDES/HYDRATION 
Photoconductivity studies of the ferrocyanide ion under high 
pressure, 5:1588 (COO-1198-1275) 
FERROCYANIDES/PHOTOCHEMICAL REACTIONS 
Photoconductivity studies of the ferrocyanide ion under high 
pressure, 5:1588 (COO-1198-1275) 
FERROMAGNETIC MATERIALS/BAND THEORY 
Band theoretic interpretation of neutron scattering experiments in 
metallic ferromagnets, 5:2181 (CONF-790877-3(Draft)) 
FERROMAGNETIC MATERIALS/NEUTRON 
DIFFRACTION 
Band theoretic interpretation of neutron scattering experiments in 
metallic ferromagnets, 5:2181 (CONF-790877-3(Draft)) 
FERTILIZERS/ENVIRONMENTAL IMPACTS 
Environmental impacts of forest fertilization on terrestrial 
ecosystems, 5:1864 (CONF-790980-1) 
FERTILIZERS/RESEARCH PROGRAMS 
Beneficial Uses Program. Progress report for period ending June 
30, 1978 (Irradiated sewa_ze sludge), 5:323 (SAND-78-1951) 
FEYNMAN DIAGRAN /GAUGE INVARIANCE 
Vanishing graphs, planarity, and reggeization, 5:2081 
FFTF REACTOR/AFTER-HEAT REMOVAL 
Comparisons of DEMO :alculations to FF TF pump and flow 
coastdown measurements, 5:1094 (W AK D-NC-94000-1) 
In-vessei natural circulation during a hypotheti-al loss-of-heat-sink 
accident in the Fast Flux Test Facility, 5:983 (BNL-NUREG- 
26131) 


FINANCIAL DATA/DATA COMPILATION 


FFTF REACTOR/DESTRUCTIVE TESTING 
Examination of fast reactor fuels and FBR analytical quality 
assurance standards and methods. Progress report, April 1-June 
30, 1979 (UOz; PuOz), 5:810 (LA-7975-PR) 
FFTF REACTOR/FUEL ASSEMBLIES 
Analytical study of the dilation of fast reactor fuel assembly ducts, 
5:959 (HEDL-SA-1677) 
FFTF REACTOR/FUEL ELEMENTS 
Examination of fast reactor fuels and FBR analytical quality 
assurance standards and methods. Progress report, April 1-June 
30, 1979 (UO2; PuO2), 5:810 (LA-7975-PR) 
FFTF REACTOR/FUEL MANAGEMENT 
Nuclear startup, testing and core management of the FTR, 5:960 
(HEDL-SA-1729- FP) 
FFTF REACTOR/FUEL PINS 
Response of FFTF core to protected reactivity addition transients, 
5:961 (HEDL-SA-1743-FP) 
FFTF REACTOR/LOSS OF FLOW 
Comparisons of DEMO calculations to FFTF pump and flow 
coastdown measurements, 5:1094 (WARD- Nc: 94000-1) 
In-vessel natural circulation during a hypothetical loss-of-heat-sink 
a" in the Fast Flux Test Facility, 5:983 (BNL-NUREG- 
6131 


FFTF REACTOR/NONDESTRUCTIVE TESTING 
Examination of fast reactor fuels and FBR analytical quality 
assurance standards and methods. Progress report, April 1-June 
30, 1979 (UO2; PuO»), 5:810 (LA-7975-PR) 
FFTF REACTOR/PERFORMANCE TESTING 
Nuclear startup, testing and core management of the FTR, 5:960 
(HEDL-SA-1729- FP) 
FFTF REACT OR/REACTIVITY INSERTIONS 
Response of FFTF core to protected reactivity addition transients, 
5:961 (HEDL-SA-1743-FP) 
FFTF REACTOR/REACTOR INSTRUMENTATION 
Instrument calibration program for startup on FFTF, 5:962 
(HEDL-SA-1772 
FFTF REACTOR/REACTOR SAFETY 
Analysis of FFTF response to hypothetical earthquake with 
postulated primary piping leak and cooling by natural 
circulation, 5:998 (HEDL-SA-1715-FP) 
Safety analysis of experiments proposed for irradiation in FFTF, 
5:999 (HEDL-SA-1735-FP) 
FFTF REACTOR/REACTOR START-UP 
Nuclear startup, testing and core management of the FTR, 5:960 
(HEDL-SA-1729-FP) 
FIBERGLASS/HEALTH HAZARDS 
Relative response of Syrian hamsters to insulation fibers after 
intratracheal instillation: early effects, 5:1961 (LF-60(i2-78)) 
Use of acid-insoluble sodium for the determination of fiberglass in 
lung tissue: preliminary results, 5:1962 (LF-60(12-78)) 
FIBERGLASS/INHALATION 
Preparation and characterization of commercial insulation fibers 
for use in inhalation studies, 5:1960 (LF-60(12-78)) 
FIBERGLASS/MECHANICAL PROPERTIES 
Low temperature measurement of thermal and mechanical 
properties of phenolic laminate, the pultruded polyester 
fiberglass and A and B epoxy putty, 5:1502 (CONF-790815-21) 
FIBERGLASS/THERMODYNAMIC PROPERTIES 
Low temperature measurement of thermal ind mechanical 
properties of phenolic laminate, the pultruded polyester 
fiberglass and A and B epoxy putty, 5:1502 (CONF-790815-21) 
FIBERS/CARBONIZATION 
Anisotropic fibrous thermal insulator of relatively thick cross 
section and method for making same (Patent), 5:1499 
FIBERS/MECHANICAL PROPERTIES 
Outgassing behavior of carbon-bonded carbon-fiber thermal 
insulation, 5:1501 (CONF-790625-8) 
FIBERS/OPTICAL DISPERSION 
Calculation of dispersion in ent -index multimode fibers by a 
propagating-beam method, 5:2214 
FIBERS/PHYSICAL PROPERTIES 
Outgassing behavior of carbon-bonded carbon-fiber thermal 
insulation, 5:1501 (CONF-790625-8) 
FIBERS/REFRACTIVITY 
Minimal dispersion refractive index profiles, 5:2213 
FIBROBLASTS/DNA REPLICATION 
Postreplication repair of DNA in human fibroblasts after uv 
irradiation or treatment with metabolites of benzo(a)pyrene, 
5:1963 
FICK LAWS/CORRELATION FUNCTIONS 
Modification of Fick's law, 5:2029 
FIELD-REVERSED MIRROR REACTORS/DESIGN 
Field reversed mirror reactor (Parametric analysis and conceptual 
design), 5:2274 
FIELD-REVERSED MIRROR REACTORS/REVIEWS 
Field reversed mirrors, 5:2305 (UCRL-83485) 
Progress in mirror machine research, 5:2268 (UCRL-83305) 
FINANCIAL DATA/DATA COMPILATION 
Annual report, 1977-1978, 5:700 (DOE/TIC-10135) 





FIREDAMP 


FIREDAMP 
See METHANE 
FIRESTREAK MODEL 
See NUCLEAR FIREBALL MODEL 
FIRST WALL/ENERGY TRANSFER 
Response of first walls in inertial confinement reactors to 
thermonuclear radiation, 5:2343 
FIRST WALL/HYDRAULICS 
Thermal stress and creep fatigue limitations in first wall design, 
5:2313 
FIRST WALL/THERMAL STRESSES 
Thermal stress and creep fatigue limitations in first wall design, 
5:2313 
FISH CULTURE 
See AQUACULTURE 
FISHES/BIOLOGICAL STRESS 
Impact of thermal loading and other water quality parameters on 
the epizootiology of Aeromonas hydrophila infections of 
centrarchids (Etiology and host-pathogen relations in red-sore 
disease of largemouth bass), 5:1848 (DOE/EV/00900-5) 
FISHES/EMBRYOS 
Kupffer’s vesicle in Fundulus heteroclitus: a scanning and 
transmission electron microscope study, 5:1830 
FISHES/INFECTIOUS DISEASES 
Impact of thermal loading and other water quality parameters on 
the epizootiology of Aeromonas hydrophila infections of 
centrarchids (Etiology and host-pathogen relations in red-sore 
disease of largemouth bass), 5:1848 (DOE/EV/00900-5) 
FISHES/POPULATION DYNAMICS 
Environmental constraints on larval fish survival in the sea, 5:1776 
(BNL-26681) 
FISHES/SKIN DISEASES 
Impact of thermal loading and other water quality parameters on 
the epizootiology of Aeromonas hydrophila infections of 
centrarchids (Etiology and host-pathogen relations in red-sore 
disease of largemouth bass), 5:1848 (DOE/EV/00900-5) 
FISHES/THERMOREGULATION 
Continuation of studies on thermoregulation of fish and turtles in 
thermally stressed habitats. Annual progress report, 1 October 
1978-30 September 1979, 5:1915 (COO-2502-16) 
FISSION/HARTREE-FOCK METHOD 
TD-S-HF single determinantal reaction theory and the description 
of many-body processes, including fission (Schroedinger 
—* constructive analysis S matrix, review), 5:2175 (ORO- 
5126-69) 
FISSION FRAGMENTS/MUONIC ATOMS 
Evidence for atomic muon capture by fragments from prompt 
fission of muonic **7 Np, *°°Pu, and **?Pu, 5:2157 
FISSION PRODUCTS/CROSS SECTIONS 
Pseudo fission-product cross sections for a 1300 MWe fast breeder 
reactor (status July 1978), 5:797 (ECN-52) 
FISSION PRODUCTS/DOSIMETRY 
Radiological safety evaluation report for NUWAX-79 exercise 
(Simulation of nuclear weapons accident), 5:1911 (UCID-18173) 
FISSION PRODUCTS/ENVIRONMENTAL EXPOSURE 
PATHWAY 
Radiological safety evaluation report for NUWAX-79 exercise 
(Simulation of nuclear weapons accident), 5:1911 (UCID-18173) 
FISSION PRODUCTS/INVENTORIES 
RICE - a reactor inventory code for calculating actinide and 
fission product arising using a point source model, 5:311 
(CEGB-RD/B/N-4138) 
FISSION PRODUCTS/RADIATION DOSES 
Impacts of reactor-induced defects on spent fuel storage, 5:782 
FISSION PRODUCTS/SEPARATION PROCESSES 
Rapid automated nuclear chemistry, 5:1604 (UCRL-81069) 
FISSION YIELD/RESEARCH PROGRAMS 
Status of fission yield measurements, 5:2158 (CONF-791051-2) 
FISSIONABLE MATERIALS MANAGEMENT 
See NUCLEAR MATERIALS MANAGEMENT 
FISSURED FORMATIONS 
See FRACTURED RESERVOIRS 
FLAMES/RESEARCH PROGRAMS 
Fundamental combustion and diagnostics research at Sandia. 
Progress report, April-June 1979, 5:1608 (SAND-79-8256) 
FLAMES/STABILITY 
Development of combustion data to utilize low-Btu gases as 
industrial process fuels. Project 61004 special report No. 7. 
Premix tunnel burner, 5:36 (FE-2489-41) 
FLASHED STEAM SYSTEMS/PERFORMANCE 
Geothermal loop experimental facility: update, 5:649 (EPRI-WS- 
78-97) 
FLASKS 
See CASKS 
FLAT PLATE COLLECTORS/BLACK LIQUIDS 
Development of a low-temperature, low-cost, black liquid solar 
collector. Final report, September 12, 1977-October 31, 1978, 
5:538 (ALO-4097-1) 
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FLAT PLATE COLLECTORS/COMPARATIVE 
EVALUATIONS 
Parabolic-trough/flat- A 7} collector performance comparison, 
5:550 (SAND-79-1296C 
FLAT PLATE COLLECTORS/DESIGN 
Air-heating solar collector (Patent), 5:567 
Solar energy collection, storage & utilization system for heating 
reenhouses, 5:486 (CONF-7804110-) 
Solar energy collector (Patent), 5:568 
FLAT PLATE COLLECTORS/FABRICATION 
Solar energy collection, storage & — system for heating 
greenhouses, 5:486 (CONF-7804110- 
FLAT PLATE COLLECTORS/PERFORMANCE 
Parabolic-trough/flat-plate collector performance comparison, 
5:550 (SAND-79-1296C) 
FLAT PLATE COLLECTORS/SYSTEMS ANALYSIS 
Development of a low-temperature, low-cost, black liquid solar 
collector. Final _ September 12, 1977-October 31, 1978, 
5:538 (ALO-4097-1) 
FLAVOR MODEL 
Can we measure the number of quark flavors without building an 
ultrahigh-energy accelerator?, 5:2057 
AWS 


See DEFECTS 
FLOW (FLUID) 
See FLUID FLOW 
FLUE GAS/DENITRIFICATION 

Applications of the Exxon thermal DeNO/sub x/ process, 5:703 
(EPRI-FP-1109-SR) 

Characteristics of cylindrical De NO/sub x/ catalysts for a coal- 
fired boiler, 5:722 (EPRI-FP-1109-SR) 

EPRI's program in the postcombustion NO/sub x/ control area 
(Wet scrubbing and dry selective catalytic and noncatalytic 
reduction using ammonia), 5:720 (EPRI-FP-1109-SR) 

Hitachi-Zosen DeNO/sub x/ Process for fossil fuel-fired boilers, 
5:723 (EPRI-FP-1109-SR) 

Research dnd development on NO/sub x/ removal in Japan results 
of EPDC’s research and development of the DeNO/sub x/ 
process, 5:702 (EPRI-FP-1109-SR) 

Shell Flue Gas Treating process for the reduction of nitrogen and 
sulfur oxides, 5:724 (EPRI-FP-1109-SR) 

Some experiences of NO/sub x/ removal in pilot plants and utility 
boilers, 5:721 (EPRI-FP-1109-SR) 

Status of EPA’s NO/sub x/ flue gas treatment program, 5:718 
(EPRI-FP-1109-SR) 

Utility perspective of postcombustion NO/sub x/ control 
(Ammonia-base catalytic and noncatalytic technologies), 5:719 
(EPRI-FP-1109-SR) 

FLUE GAS/DESULFURIZATION 

Evaluation of flue gas desulfurization systems for thermally 
enhanced oil recovery operations in California, 5:134 (CONF- 
790805-P3) 

Lime data book: a guide to purchasing lime slurry flue gas 
desulfurization systems, 5:725 

Shell Flue Gas Treating process for the reduction of nitrogen and 
sulfur oxides, 5:724 (EPRI-FP-1109-SR) 

FLUID FLOW 
See also INCOMPRESSIBLE FLOW 
TWO-PHASE FLOW 
FLUID FLOW/NUMERICAL ANALYSIS 

TRIFEM 1: a two-dimensional finite element mesh generator and 
preprocessor for fluid flow problems in straight channels, 5:1655 
(ORNL/TM-6349) 

FLUID FLOW/TRACER TECHNIQUES 

Method of measuring horizontal fluid flow behind casing in 
subsurface formations with sequential logging for interfering 
isotope compensation and increased measurement accuracy 
(Patent), 5:127 

FLUID INJECTION 
See also GAS INJECTION 
MISCIBLE-PHASE DISPLACEMENT 
STEAM INJECTION 
WATERFLOODING 
FLUID INJECTION/PRESSURE DEPENDENCE 
Analysis of pressure data of vertically fractured injection wells, 
5:119 (METC/CR-79/25) 
FLUID MECHANICS 
See also HYDRODYNAMICS 
FLUID MECHANICS/COMPRESSIBLE FLOW 

Analysis of the effect of operator splitting and of the sampling 
am on the accuracy of Glimm’s method, 5:2027 (LBL- 
8774) 

FLUID MECHANICS/IDEAL FLOW 

Analysis of the effect of operator splitting and of the sampling 
a on the accuracy of Glimm’s method, 5:2027 (LBL- 
8774) 

FLUID MECHANICS/MEETINGS 

Basic research engineering: fluid dynamics and thermal processes, 

5:1649 (FE-2468-53) 
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Basic research i:: engineering: fluid dynamics and thermal 
rocesses, 5:165U (FE-2468-54) 
*#LUID MECHANICS/k°SFARCH PROGRAMS 
Basic research engineering: fluid dynamics and thermal processes, 
5:1649 (FE-2468-53) 
Basic research in engineering: fluid dynamics and thermal 
processes, 5:1650 (FE-2468-54) 
FLUIDIZED BED/HEAT TRANSFER 
Effect of surface roughness on heat transfer from horizontal 
immersed tubes in a fluidized bed, 5:1657 
Heat transfer in a fluidized counter current bed. Quarterly report, 
August-November, 1978, 5:1651 (FE-2700-5) 
FLUIDIZED BED/PARTICLE RESUSPENSION 
Development of a fluid-bed aerosol generator for fly ash 
resuspension, 5:1744 (LF--60(12-78)) 
FLUIDIZED BED/TEST FACILITIES 
Heat transfer in a fluidized counter current bed. Quarterly report, 
August-November, 1978, 5:1651 (FE-2700-5) 
FLUIDIZED BED HEAT EXCHANGERS/RESEARCH 
PROGRAMS 
Use of fluidized bed heat exchangers in heat pump systems for 
improved performance. Technical status report, December 1, 
1978-February 28, 1979, 5:1236 (COO-4490-7) 
Use of fluidized bed heat exchangers in heat pump systems for 
improvec performance. Progress report, 5:1235 (COO-4490-4) 
FLUIDIZED-BED COMBUSTION/AEROSOL WASTES 
Variations in the physical characteristics of fluidized-bed 
combustor exhaust aerosol arising from combustion of different 
fuels, 5:1739 (LF--60(12-78)) 
FLUIDIZED-BED COMBUSTION/DEMONSTRATION 
PLANTS 
Industrial application of fluidized-bed combustion: phase I. 
Quarterly technical progress report, January 1-March 31, 1979, 
5:1669 (DOE/ET-2473-1) 
FLUIDIZED-BED COMBUSTION/FLY ASH 
Elemental profile of fluidized-bed coal combustor fly ash: effect of 
fuel, bed material and operating parameters, 5:1740 (LF--60(12- 
78)) 
FLUIDIZED-BED COMBUSTION/GASEOUS WASTES 
Mutagenicity of effluents associated with the fluidized-bed 
combustion of coal, 5:1918 (LF--60(12-78)) 
FLUIDIZED-BED COMBUSTORS/COMBUSTION KINETICS 
Combustion in a fast fluidized bed, 5:1671 (STUDSVIK/E4-79/ 


23) 
FLUIDIZED-BED COMBUSTORS/CORROSION 
Regeneration of sulfated limestone from FBCs. Quarterly report, 
January-March 1979, 5:24 (ANL/CEN/FE-79-6) 
FLUIDIZED-BED COMBUSTORS/GASEOUS WASTES 
Organic characterization of effluents from an experimental FBC, 
5:1741 (LF--60(12-78)) 
FLUIDIZED-BED COMBUSTORS/HEAT EXCHANGERS 
Testing, identification, and evaluation of commercial and 
advanced experimental materials and coatings under design 
conditions simulating fuel power cycle combinations. Task II. 
Evaluation of heat exchanger materials for use in coal fired 
fluidized bed combustion environment. Final report, June 1976- 
November 1977, 5:1670 (FE-2325-19) 
FLUIDIZED-BED COMBUSTORS/PERFORMANCE 
TESTING 
EPRI/B and W fluidized-bed development facility: design 
verification, 5:697 
FLUIDIZED-BED COMBUSTORS/TEST FACILITIES 
EPRI/B and W fluidized-bed development facility: design 
verification, 5:697 
FLUORENE/BIOLOGICAL EFFECTS 
Sister-Chromatid Exchanges induced in rabbit lymphocytes by 2- 
aminofluorene and 2-acetylaminofluorene after in vitro and in 
vivo metabolic activation, 5:1828 
FLUORESCENCE SPECTROSCOPY 
Developments in industrial hygiene instrumentation (PNA 
detection by uv absorption and fluorescence), 5:42 (CONF- 
7909 17-8) 
FLUORIDES/CHEMICAL REACTIONS 
Aqueous systems and geosciences, 5:1601 (ORNL-5485) 
FLUORINE/CHEMICAL REACTIONS 
Production of electronically-excited species by photoselection of 
pathways (POP). Final report, February !, 1978-June 30, 1979 
(F + HBr — HF + Br), 5:1589 (COO-4644-4) 
Statistical behavior and the detailed dynamics of collinear F + He 
trajectories, 5:2019 
FLUORINE/ENERGY LEVELS 
Perturbation theory for multiconfiguration reference states 
(Vector methods, Rayleigh-Schroedinger perturbation theory), 


5:2026 
FLUORINE/POTENTIAL ENERGY 
Perturbation theory for multiconfiguration reference states 
(Vector methods, Rayleigh-Schroedinger perturbation theory), 
5:2026 


FOSSIL FUELS/CHARGES 


FLUORINE/SEPARATION PROCESSES 
Use of — emulsions in a hydrothermal process (Patent), 


5:155 
FLUORINE 19/WAVE FUNCTIONS 
“ae sot model for the spin-orbit potential between 'F and 


FLUORINE 19 REACTIONS/TRANSFER REACTIONS 
Massive transfer accompanying proton, deuteron, and triton 
emission in heavy-ion reactions, 5:2130 
FLUORINE 19 TARGET/CARBON 12 REACTIONS 
Systematics of carbon- and oxygen-induced fusion on nuclei with 
12 < or =A < or = 19, 5:2104 
FLUORINE COMPLEXES/CRYSTAL STRUCTURE 
Crystal structure of rubidium fluoroxysulfate. Characterization of 
the fluoroxysulfate anion, 5:1568 
FLUORINE IONS/ION-ATOM COLLISIONS 
Production of low-velocity highly-ionized recoil ions by heavy 
ion bombardment of Ne, 5:2015 (COO-2753-108) 
FLUX PUMPS 
Theory of small helical magnetic flux compression amplifiers, 
5:2348 (SAND-79-1075) 
FLY ASH/CHEMICAL ANALYSIS 
Elemental profile of fluidized-bed coal combustor fly ash: effect of 
fuel, bed material and operating parameters, 5:1740 (LF--60(12- 


78)) 
FLY ASH/CLEARANCE 
Inhalation and clearance of neutron-activated fly ash in the rat, 
5:1908 (LF-60(12-78)) 
FLY ASH/INHALATION 
Inhalation and clearance of neutron-activated fly ash in the rat, 
5:1908 (LF-60(12-78)) 
FLY ASH/PHYSICAL PROPERTIES 
Adsorption characteristics of coal combustion fly ash, 5:1747 
(LF--60(12-78)) 
FLY ASH/SORPTIVE PROPERTIES 
Extraction and recovery of polycyclic aromatic hydrocarbons 
from highly sorptive matrices such as fly ash, 5: 1537 (CONF- 
791059-1) 
FLY ASH/TOXICITY 
In vitro cytotoxicity testing of potential effluents from the 
fluidized-bed combustion and low-Btu gasification of coal, 
5:1920 (LF--60(12-78)) 
FLY ASH/WASTE PRODUCT UTILIZATION 
Chemical development of the Calsinter process for recovering 
resource materials from fly ash, 5:1277 (CONF-790917-9) 
FLYWHEEL ENERGY STORAGE/BIBLIOGRAPHIES 
DOE/STOR bibliography for flywheel energy systems, 1978, 
5:1134 (UCRL-52794) 
FLYWHEEL ENERGY STORAGE/RESEARCH PROGRAMS 
Mechanical energy storage technology development. Annual 
report, FY78 through spring 1979, 5:1133 (SAND-79-1151) 
FOAMS/EVALUATION 
Evaluation of geothermal foams, 5:654 (SAND-79-7092C) 
FOCK METHOD 


See HARTREE-FOCK METHOD 
FOG/CORROSIVE EFFECTS 
Corrosion resistance of zinc-nickel plated U-O.75 Ti, 5:1449 
(SAND-79-8041) 
FOOD CHAINS/RADIONUCLIDE MIGRATION 
Preliminary evaluation of the BIODOSE computer program (For 
simulating radionuclide transport through aquatic ecosystems 
and predicting the dose to humans), 5:1792 (UCID-18267) 
Radiological safety evaluation report for NUWAX-79 exercise 
(Simulation of nuclear weapons accident), 5:1911 (UCID-18173) 
Statistical analysis of selected parameters for predicting food chain 
transport and internal dose of radionuclides. Final report, 5:1774 
(NUREG/CR-1004) 
FORESTS/FERTILIZATION 
Environmental impacts of forest fertilization on terrestrial 
ecosystems, 5:1864 (CONF-790980-1) 
FORESTS/INVENTORIES 
Harvesting forest residues for energy, 5:404 (CONF-7806107-P1) 
FORMALDEHYDE/CHEMICAL REACTION KINETICS 
Modeling study of the reaction of O(*P) with H2CO, 5:1559 
(BNL-26758) 
FORTRAN 
Discussion of macro capabilities in FORTRAN, 5:2369 (UCRL- 


83306 
FORTRAN/STANDARDS 
Overview of FORTRAN standardization activities, 5:2358 
(CONF-791034-2) 
FOSSIL FUELS 
See also COAL 
NATURAL GAS 
PETROLEUM 
SYNTHETIC FUELS 
FOSSIL FUELS/CHARGES 
Cost and quality of fuels for electric utility plants, March 1979. 
Monthly report, 5:1199 (DOE/EIA-0075/3(79)) 





FOSSIL-FUEL POWER PLANTS 


Cost and quality of fuels for electric utility plants. Monthly report, 
5:1200 pay ee 
FOSSIL-FUEL POWE 
See also ELECTRIC UTL ILIT. LITIES 
FOSSIL-FUEL POWER PLANTS/AIR POLLUTION 
CONTROL 
Proceedings: second NO/sub x/ control technology seminar, 
5:706 (EPRI-FP-1109-SR) 
FOSSIL-FUEL POWER PLANTS/COMBUSTORS 
Arizona public service company’s burner modifications for NO/ 
sub x/ control at the four corners power plant, 5:714 (EPRI-FP- 
1109-SR) 
Design and operation of coal-fired turbo furnaces for NO/sub x/ 
control, 5:709 (EPRI-FP-1109-SR) 
EPA program to develop advanced conventional coal combustion 
methods, 5:717 (EPRI-FP-1109-SR) 
Experience in reducing NO/sub x/ emissions on operating steam 
generators, 5:710 (EPRI-FP-1109-SR) 
Nitric oxide controls for coal fired utility boilers from an 
applications viewpoint, 5:712 (EPRI-FP-1109-SR) 
NO/sub x/ emissions characteristics of down-fired, sequential air 
addition furnaces, 5:715 (EPRI-FP-1109-SR) 
Primary combustion furnace system: an advanced low-NO/sub x/ 
concept for pulverized coal combustion, 5:716 (EPRI-FP-1109- 
R 


Pulverized coal firing NO/sub x/ control, 5:711 (EPRI-FP-1109- 
SR 


Role of tangential firing and fuel properties in attaining low NO/ 
sub x/ operation for coal-fired steam generation, 5:708 (EPRI- 
FP-1109-SR) 

Status of EPA's coal-fired utility boiler field test program for 
controlling air pollutant emissions, 5:713 (EPRI-FP-1109-SR) 

FOSSIL-FUEL POWER PLANTS/ECONOMICS 

Coal-by-wire (Mine-mouth vs. local base-load generation), 5:701 
(DOE/ERA-0056-2) 

Is nuclear power economically efficient, 5:831 (KAT-3-77) 

FOSSIL-FUEL POWER PLANTS/ENVIRONMENTAL 

EFFECTS 

Utility boiler NO/sub x/ emission characterization, 5:707 (EPRI- 
FP-1109-SR) 

FOSSIL-FUEL POWER PLANTS/FLUE GAS 
eo of the Exxon thermal DeNO/sub x/ process, 5:703 
PRI-FP-1109-SR) 

Arizona public service company’s burner modifications for NO/ 
sub x/ control at the four corners power plant, 5:714 (EPRI-FP- 
1109-SR) 

Characteristics of cylindrical DeNO/sub x/ catalysts for a coal- 
fired boiler, 5:722 (EPRI-FP-1109-SR) 

EPA program to develop advanced conventional coal combustion 
methods, 5:717 (EPRI-FP-1109-SR) 

EPRI's program in the postcombustion NO/sub x/ control area 
(Wet scrubbing and dry selective catalytic and noncatalytic 
reduction using ammonia), 5:720 (EPRI-FP-1109-SR) 

Experience in reducing NO/sub x/ emissions on operating steam 
generators, 5:710 (EPRI-FP-1109-SR) 

Hitachi-Zosen DeNO/sub x/ Process for fossil fuel-fired boilers, 
5:723 (EPRI-FP-1109-SR) 

Lime data book: a guide to purchasing lime slurry flue gas 
desulfurization systems, 5:725 

Nitric oxide controls for coal fired utility boilers from an 
applications viewpoint, 5:712 (EPRI-FP-1109-SR) 

NO/sub x/ emissions characteristics of down-fired, sequential air 
addition furnaces, 5:715 (EPRI-FP-1109-SR) 

Primary combustion furnace system: an advanced low-NO/sub x/ 
— for pulverized coal combustion, 5:716 (EPRI-FP-1109- 

) 
—— coal firing NO/sub x/ control, 5:711 (EPRI-FP-1109- 


Research and development on NO/sub x/ removal in Japan results 
of EPDC’s research and development of the DeNO/sub x/ 
process, 5:702 (EPRI-FP-1109-SR) 

Role of tangential firing and fuel properties in attaining low NO/ 
sub x/ operation for coal-fired steam generation, 5:708 (EPRI- 
FP-1109-SR) 

Some experiences of NO/sub x/ removal in pilot plants and utility 
boilers, 5:721 (EPRI-FP-1109-SR) 

Status of EPA's coal-fired utility boiler field test program for 
controlling air pollutant emissions, 5:713 (EPRI-FP-1109-SR) 

Utility perspective of postcombustion NO/sub x/ control 
(Ammonia-base catalytic and noncatalytic technologies), 5:719 
(EPRI-FP-1109-SR) 

FOSSIL-FUEL POWER PLANTS/FLUIDIZED-BED 

COMBUSTORS 

EPRI/B and W fluidized-bed development facility: design 
verification, 5:697 

FOSSIL-FUEL POWER PLANTS/FUEL CONSUMPTION 

Status of EPA's coal-fired utility boiler field test program for 

controlling air pollutant emissions, 5:713 (EPRI-FP-1109-SR) 
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FOSSIL-FUEL POWER PLANTS/HEAT STORAGE 
Conceptual design of thermal energy storage systems for near- 
term electric utility applications. Final report, 5:1137 (DOE/ 
NASA/0012-79/2) 
FOSSIL-FUEL POWER PLANTS/HYBRID SYSTEMS 
Solar thermal repowering systems integration. Final report, 5:434 
(SERI/TR-8037-1) 
FOSSIL-FUEL POWER PLANTS/LICENSING 
em adviser’s guide to the proceeding on Potrero Unit No. 7, 


686 
FOSSIL FUEL POWER PLANTS/RETROFITTING 
Adding waste heat boilers and a new 40-MW steam turbine- 
enerator unit to a group of existing gas turbines, 5:692 
FOSSIL-FUEL POWER PLANTS/SOCIO-ECONOMIC 
FACTORS 


Methods of eliminating pees socioeconomic constraints on 
near-term ae, development, 5:43 (ANL/EES-TM-47) 
FOSSIL-FUEL POWER PLANTS/SOLAR-ASSISTED POWER 
SYSTEMS 
Solar thermal repowering systems integration. Final report, 5:434 
(SERI/TR-8037-1) 
FOSSIL-FUEL POWER PLANTS/STATISTICS 
Steam-electric plant construction cost and annual production 
expenses 1977, 5:1197 (DOE/EIA-0033/3(77)) 
FRA a RESERVOIRS/PRESSURE DROP 
Analysis of pressure data of vertically fractured injection wells, 
5:119 (METC/CR-79/25) 
FRACTURED RESERVOIRS/PRESSURE GRADIENTS 
Pressure transient analysis of tight western gas sands: pre- and 
t-fracturing, 5:173 (CONE 790805-P3) 
FRANCE/REACTOR COMPONENTS 
Internationalization of the nuclear industry of France and F.R. 
Germany. An industry analysis, 5:740 (INIS-mf-4699) 
FREE ELECTRON LASERS 
Free electron laser: an introduction, 5:1635 (BNL-26501) 
Touschek lifetime for the NSLS free electron laser experiment, 
5:1636 (BNL-26668) 
FREE ELECTRON LASERS/EQUATIONS OF MOTION 
Variable parameter free electron laser, 5:1644 (SLAC-PUB- 
2371(Rev.)) 
FREE RADICALS 
See RADICALS 
FRESH WATER ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
FRM DEVICES (THERMONUCLEAR) 
See FIELD-REVERSED MIRROR REACTORS 
FRUIT TREES/HEAT LOSSES 
Turbulent energy losses during orchard heating, 5:1260 (COO- 
4397-T2 
FRUIT TREES/HEATING 
Conservation of oil in orchard heating. Final report, July 1, 1978- 
June 30, 1979, 5:1264 (DOE/S/4397-3) 
Turbulent energy losses during orchard heating, 5:1260 (COO- 
4397-T2) 
FRUIT TREES/TEMPERATURE CONTROL 
Evaluation and refinement of sprinkler application rate models 
used in frost protection, 5:1273 (COO-4397-T1) 
FRUIT TREES/WATER REQUIREMENTS 
Evaluation and refinement of sprinkler application rate models 
used in frost protection, 5:1273 (COO-4397-T1) 
FTR REACTOR 
See FFTF REACTOR 
FUEL ASSEMBLIES 
See also FUEL ELEMENT CLUSTERS 
FUEL ASSEMBLIES/FABRICATION 
Product quality control at NFC, 5:939 
FUEL ASSEMBLIES/NONDESTRUCTIVE TESTING 
Product quality control at NFC, 5:939 
FUEL ASSEMBLIES/QUALITY CONTROL 
Product quality control at NFC, 5:939 
FUEL ASSEMBLIES/TEMPERATURE GRADIENTS 
Temperatures of EBR-II subassemblies in air or argon without 
forced cooling, 5:989 (CONF-790808-19) 
FUEL BUNDLES 
See FUEL ELEMENT CLUSTERS 
FUEL CANS/ACCIDENTS 
Theoretical and experimental study of the crash of a model of an 
irradiated fuel container, 5:1109 
FUEL CANS/FUEL-CLADDING INTERACTIONS 
Annual report of the working group ‘fuel pin and fuel element 
mechanics’ of the Institut fuer Reaktortechnik (IRT) of the 
Technische Hochschule Darmstadt for the Fast Breeder 
Project, 5:808 (KFK-2690) 
FUEL CANS/MECHANICAL TESTS 
Theoretical and experimental study of the crash of a model of an 
irradiated fuel container, 5:1 109 
FUEL CANS/PHYSICAL RADIATION EFFECTS 
Pellet cladding interactions and length changes in SGHWR fuel 
pins. Part 2 - a computer model, 5:780 (CEGB-RD/B/N-4097) 
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FUEL CANS/STRESS ANALYSIS 
Plastic instability criteria for necking of bars and ballooning of 


tubes, 5:940 
FUEL CANS/STRESSES 

Annual report of the working group ‘fuel pin and fuel element 
mechanics’ of the Institut fuer Reaktortechnik (IRT) of the 
Technische Hochschule Darmstadt for the Fast Breeder 
Project, 5:808 (K FK-2690) 

FUEL CELL POWER PLANTS/CO-GENERATION 

Feasibility of cogeneration application of a 4.8-MW fuel cell 
power plant at a Santa Clara, California paper mill. Final report, 
5:1212 (SAN-2189-T1) 

FUEL CELL POWER PLANTS/FEASIBILITY STUDIES 

Feasibility of cogeneration application of a 4.8-MW fuel cell 
power plant at a Santa Clara, California paper mill. Final report, 
5:1212 (SAN-2189-T1) 

FUEL CELLS 
See also COAL FUEL CELLS 
HIGH-TEMPERATURE FUEL CELLS 
FUEL CELLS/ELECTROLYTES 

Migrational polarization in high current density molten salt 

battery and fuel cell analogs (Theoretical analysis.), 5:1144 
FUEL CHANNELS/HYDRAULICS 

Added mass and damping coefficients for hexagonal tube arrays, 

5:981 (ANL-CT-79-51) 
FUEL COOLING INSTALLATIONS 
See SPENT FUEL STORAGE 
FUEL CYCLE 
See also FUEL MANAGEMENT 
THORIUM CYCLE 

Accuracy and computational time of a hierarchy of growth rate 
definitions for breeder reactor fuel, 5:823 

Nuclear fuel cycle, 5:205 (CONF-790949-2) 

Pebble Bed Reactor: core physics and fuel cycle analysis, 5:778 
(ORNL-5484) 

FUEL CYCLE/RESEARCH PROGRAMS 

Fuel cycle studies, 5:222 (ANL-79-22) 
FUEL CYCLE/SUPPLY AND DEMAND 

Supply assurance in the nuclear fuel cycle, 5:1165 
FUEL ELEMENT CLUSTERS/FLOW BLOCKAGE 

Comparison of computational results of the SABRE LMFBR pin 
bundle blockage code with data from well-instrumented out-of- 
pile test bundles (THORS bundles 3A and 5A), 5:1087 (ORNL/ 
TM-6862) 

FUEL ELEMENT CLUSTERS/HEAT FLUX 

Measurement of heat flux distribution of a prototype heater rod 

with sinusoidal axial power profile, 5:1077 (KFK-EXT-8/78-4) 
FUEL ELEMENT CLUSTERS/HEAT TRANSFER 

Sensitivity theory applied to a transient thermal-hydraulics 
problem, 5:814 (ORNL/TM-6900) 

FUEL ELEMENT CLUSTERS/HYDRAULICS 

Sensitivity theory applied to a transient thermal-hydraulics 
problem, 5:814 (ORNL/TM-6900) 

FUEL FLEMENT FAILURE 

Experiment requirements to determine and relate fuel damage 
limits to core-wide conditions in pressurized water reactors, 
5:995 (EGG-TFBP-5011) 

Experiment data report for test RIA 1-1: reactivity initiated 
accident test series, 5:1080 (NUREG/CR-0516) 

FUEL ELEMENT FAILURE/REPAIR 

BWR fuel fabrication experience at Tarapur, 5:753 

FUEL ELEMENTS 
See also FUEL ASSEMBLIES 
CANS 
FUEL PINS 
FUEL PLATES 
FUEL RODS 
NUCLEAR FUELS 
SPENT FUEL ELEMENTS 
FUEL ELEMENTS/ACCIDENTS 

Fuel element transport container - calculation of the effects of a 

drop into the storage pool, 5:1110 
FUEL ELEMENTS/CASKS 
Fuel element transport container - calculation of the effects of a 
drop into the storage pool, 5:1110 
FUEL ELEMENTS/DESIGN 
Overview of fuel element design (LMFBR), 5:824 
FUEL ELEMENTS/FISSION PRODUCT RELEASE 

Fission product behavior in LWRs. Quarterly progress report, 
April-June 1979, 5:1086 (NUREG/CR-1061) 

Mechanistic prediction of fission-gas behavior during in-cell 
transient heating tests on LWR fuel using the GRASS-SST and 
FASTGRASS computer codes, 5:987 (CONF-790802-72) 

FUEL ELEMENTS/FISSION PRODUCTS 

Comparison of a fission-gas effects in a transient overpower test 
(HUT 5-7A) to FRAS3 code predictions (LMFBR), 5:803 
(HEDL-SA-1725-FP) 


FUEL PINS/ELONGATION 


Prediction of the response of fission-gas in nuclear fuels during 
normal and transient heating conditions, 5:931 (CONF-790874- 


2) 
FUEL ELEMENTS/FUEL CANS 
Thermomechanical analysis of the IBR-2 pulse reactor fuel pin, 
5:1074 (JINR-3-11550) 
FUEL ELEMENTS/MICROSTRUCTURE 
Comparison of a fission-gas effects in a transient overpower test 
(HUT 5-7A) to FRAS3 code predictions (LMFBR), 5:803 
(HEDL-SA-1725-FP) 
FUEL ELEMENTS/MOTION 
Present status of fuel motion detection by radiation, 5:1072 
(JAERI-M-7683) 
FUEL ELEMENTS/PERFORMANCE TESTING 
Experimental investigation of the thermal shock effects in the 
IBR-2 fuel element, 5:971 (JINR-3-11551) 
FUEL ELEMENTS/PHYSICAL RADIATION EFFECTS 
Prediction of the response of fission-gas in nuclear fuels during 
normal and transient heating conditions, 5:931 (CONF-790874- 


2) 
FUEL ELEMENTS/QUALITY ASSURANCE 
Examination of fast reactor fuels and FBR analytical quality 
assurance standards and methods. Progress report, April 1-June 
30, 1979 (UO2; PuOz), 5:810 (LA-7975-PR) 
FUEL ELEMENTS/STRAINS 
Thermomechanical analysis of the IBR-2 pulse reactor fuel pin, 
5:1074 (JINR-3-11550) 
FUEL ELEMENTS/STRESSES 
Thermomechanical analysis of the IBR-2 pulse reactor fuel pin, 
5:1074 (JINR-3-11550) 
FUEL ELEMENTS/THERMAL SHOCK 
Experimental investigation of the thermal shock effects in the 
IBR-2 fuel element, 5:971 (JINR-3-11551) 
Thermomechanical analysis of the IBR-2 pulse reactor fuel pin, 
5:1074 (JINK-3-11550) 
FUEL FEEDING SYSTEMS/DESIGN 
Modified extruder for feeding fine-ground cellulosic slurries to 
pressure systems, 5:340 (CONF-7806107-P1) 
FUEL FEEDING SYSTEMS/FEASIBILITY STUDIES 
Modified extruder for feeding fine-ground cellulosic slurries to 
pressure systems, 5:340 (CONF-7806107-P1) 
FUEL GAS 
See also INTERMEDIATE BTU GAS 
LOW BTU GAS 
FUEL GAS/BIOSYNTHESIS 
Fuel gas production from animal residue. I. Technical perspective, 
5:349 
Fuel gas production from animal residue. II. An economic 
assessment, 5:353 
Overview of programs on anaerobic digestion of biomass, 5:342 
(CONF-7806107-P2) 
FUEL LOADING 
See REACTOR FUELING 
FUEL MANAGEMENT/OPTIMIZATION 
Scope: maximization of nuclear fuel energy output in a PWR for 
fixed U-235 inititial inventory, 5:934 (INIS-mf-4789) 
FUEL MOTION DETECTION/REMOTE VIEWING 
EQUIPMENT 
PINEX-2 experiment: concept verification of an inherent 
shutdown mechanism for HCDA's (LMFBR), 5:1000 (HEDL- 
SA-1737-FP) 
FUEL OILS 
See also RESIDUAL FUELS 
FUEL OILS/COMBUSTION 
Technical aspects of coal-oil mixture combustion, 5:35 (CONF- 
7802 13-14) 
FUEL OILS/CONSUMPTION RATES 
Market for coal as an energy source in industry (1947 to 1976), 
5:41 (CONF-790964-1) 
FUEL OILS/PRICES 
Market for coal as an energy source in industry (1947 to 1976), 
5:41 (CONF-790964-1) 
FUEL PELLETS/ENCAPSULATION 
Fuel pellet encapsulation system barrier seal development 
program, 5:219 (WCAP-9474) 
FUEL PELLETS/FABRICATION 
Plutonium containing aerosols, a comparison of two industrial 
mixed-oxide fuel fabrication processes, 5:217 (LF-60(12-78)) 
FUEL PELLETS/RADIOACTIVE AEROSOLS 
Plutonium containing aerosols, a comparison of two industrial 
mixed-oxide fuel fabrication processes, 5:217 (LF-60(12-78)) 
FUEL PINS/DEFORMATION 
Measurement of fuel pin deformation under cyclic power 
operation. Preliminary experiment, 5:968 (JAERI-M-7634) 
FUEL PINS/ELONGATION 
Measurement of fuel pin deformation under cyclic power 
operation. Preliminary experiment, 5:968 (JAERI-M-7634) 





FUEL PINS/FISSION PRODUCT RELEASE 


FUEL PINS/FISSION PRODUCT RELEASE 
Details of design, irradiation and fissior. gas release for the Danish 
UO,-Zr irradiation test 022, 5:936 (RISO-M-2152) 
Power ramp and fission gas performance of fuel pins M20-1B, M2- 
2B and T9-3B, 5:1089 (RISO- M-2151) 
FUEL PINS/FUEL-CLADDING INTERACT IONS 
A.suual report of the working group ‘fucl pin and fuel element 
mechanics’ of the Institut fuer Reaktortechnik (IRT) of the 
Technische Hochschule Darmstadt for the Fast Breeder 
Project, 5:808 (K FK-2690) 
Power ramp and fission gas performance of fuel pins M20-1B, M2- 
2B and T9-3B, 5:1089 (RISO-M-2151) 
FUEL PINS/PERFORMANCE TESTING 
Details of design, irradiation and fission gas release for the Danish 
UO,-Zr irradiation test 022, 5:936 (RISO-M-2152) 
FUEL PINS/PHYSICAL RADIATION EFFECTS 
Measurement of fuel pin deformation under cyclic power 
operation. Preliminary experiment, 5:968 (JAERI-M-7634) 
Pellet cladding interactions and length changes in SGHWR fuel 
pins. Part 2 - a computer model, 5:780 (CEGB-RD/B/N-4097) 
FUEL PLATES/FABRICATION 
Low = fuel development at INEL, 5:955 (CONF- 
791106-1) 
FUEL PLATES/INSPECTION 
Low enrichment fuel development at INEL, 5:955 (CONF- 
791106-1) 
FUEL POOLS/COMPARATIVE EVALUATIONS 
Comparison of concepts for independent spent fuel storage 
facilities, 5:231 
FUEL POOLS/CRITICALITY 
Critical experiments supporting close proximity water storage of 
power reactor fuel. Technical progress report, October 1, 1978- 
December 31, 1978, 5:228 (BAW-1484-5) 
Critical experiments supporting close proximity water storage of 
power reactor fuel. Technical progress report, January 1-March 
31, 1979, 5:229 (BAW-1484-6) 
FUEL POOLS/DESIGN 
Design bases for U.S. department of energy storage basin, 5:938 
FUEL POOLS/EXPANSION 
Expansion of capacity of spent fuel pools and associated problems, 
5:937 
FUEL REPROCESSING PLANTS 
See also IDAHO CHEMICAL PROCESSING PLANT 
FUEL REPROCESSING PLANTS/ACCOUNTING 
On-line monitoring of low-level plutonium concentrations, 5:1541 
(AGNS-35900-CONF-39) 
FUEL REPROCESSING PLANTS/NUCLEAR MATERIALS 
MANAGEMENT 
Evaluation of in-line nondestructive assay systems. Progress 
report, April 1-June 30, 1979, 5:312 (LA-8091-PR) 
FUEL REPROCESSING PLANTS/OFF-GAS SYSTEMS 
Evaluation of submicron particle size classification and collection 
techniques for nuclear facility off-gas streams, 5:223 (ENICO- 
1003 
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FUEL REPROCESSING PLANTS/ON-LINE 
MEASUREMENT SYSTEMS 
Evaluation of in-line nondestructive assay systems. Progress 
report, April 1-June 30, 1979, 5:312 (LA-8091-PR) 
FUEL REPROCESSING PLANTS/QUANTITATIVE 
CHEMICAL ANALYSIS 
Rugged, remotely maintainable pipetter using microprocessor 
control, 5:1542 (CONF-791103-35) 
FUEL REPROCESSING PLANTS/RADIATION 
MONITORING 
Progress on health physics monitoring systems at the French 
Atomic Energy Commission, 5:1761 (CEA-CONF-4181) 
FUEL RODS/BURNUP 
Nondestructive verification of relative burnup values and cooling 
times of irradiated MTR fuel elements, 5:972 (LA-7949-MS) 
FUEL RODS/FABRICATION 
Fuel pellet encapsulation system barrier seal development 
program, 5:219 (WCAP-9474) 
FUEL RODS/FISSION PRODUCT RELEASE 
Fission gas release and grain growth in THO2-UO, fuel irradiated 
at high temperature, 5:817 (WAPD-1350(Add.)) 
FUEL RODS/FLUID FLOW 
Heat transfer and fluid flow in regular rod arrays with opposing 
flow, 5:842 (BNL-26165) 
FUEL RODS/GAS FLOW 
Calculation of temperature fields and components of velocity 
vector in rod-type fuel element clusters in the boundary layer 
approximation, 5:932 (IAE-3015) 
FUEL RODS/HEAT TRANSFER 
Heat transfer and fluid flow in regular rod arrays with opposing 
flow, 5:842 (BNL-26165) 
FUEL RODS/NONDESTRUCTIVE TESTING 
Nondestructive verification of relative burnup values and cooling 
times of irradiated MTR fuel elements, 5:972 (LA-7949-MS) 
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FUEL RODS/TEMPERATURE MEASUREMENT 
Fuel centerline temperature measurements in NSRR experiment, 
5:970 (JAERI-M-7796) 
FUEL RODS/THERMAL STRESSES 
Comparison of fission-gas release and mechanical behavior during 
transient nuclear and electrical heating of light-water-reactor 
fuels, 5:1085 (NUREG/CR-1001) 
FUEL SLURRIES/ATOMIZATION 
Combustion of methanol coal slurries in the Hartmann resonator. 
Final report, August 15, 1977-March 15, 1979, 5:37 (FE-2744- 


T2) 
FUEL SLURRIES/COMBUSTION PROPERTIES 
Combustion of methanol coal slurries in the Hartmann resonator. 
Final report, August 15, 1977-March 15, 1979, 5:37 (FE-2744- 


T2) 
FUEL SLURRIES/DEMONSTRATION PROGRAMS 
Technical aspects of coal-oil mixture combustion, 5:35 (CONF- 
7802 13-14) 
FUEL SLURRIES/EVALUATION 
Technical aspects of coal-oil mixture combustion, 5:35 (CONF- 
7802 13-14) 
FUEL-CLADDING INTERACTIONS 
Mechanisms of fuel-cladding chemical interaction: US 
interpretation (LMFBR), 5:802 (GEFR-SP-011) 
FUEL-COOLANT INTERACTIONS/RADIANT HEAT 
TRANSFER 
Thermal radiation properties of interfaces between nuclear reactor 
materials, 5:1095 
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SYNTHETIC FUELS 
FUELS/COMBUSTION 
Chemical kinetic modeling for combustion applications, 5:1609 
(UCRL-81777) 
FUELS/COMPARATIVE EVALUATIONS 
Elemental profile of fluidized-bed coal combustor fly ash: effect of 
fuel, bed material and operating parameters, 5::740 (LF--60(12- 
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Organic characterization of effluents from an experimental FBC, 

5:1741 (LF--60(12-78)) 
FUELS/CONSUMPTION RATES 

Industrial fuel choice analysis model. Volume II. Appendices to 

model documentation, 5:1202 (DOE/EIA/2832-1(Vol.2)) 
FUELS/COST 
Cost and quality of fuels for electric utility plants. Monthly report 
for January 1979, 5:698 (DOE/EIA-0075/1(79)) 
FUELS/RESEARCH PROGRAMS 
Hybrid fuels, 5:1333 (CONF-781050-) 
FUMES 
See AEROSOLS 
FURNACES, ENERGY CONSUMPTION 

Cupolas minimize the energy required to melt ferrous alloys, 
5:1272 (COO-2840-11) 

Demonstration of a nitrogen based carburizing atmosphere. 
Second quarterly report, January 1-March 31, 1979, 5:1271 
(CONS-5058-T2) 

FURNACES/OPERATION 

Cupolas minimize the energy required to melt ferrous alloys, 

5:1272 (COO-2840-11) 
FUSION REACTORS 
See THERMONUCLEAR REACTORS 
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GADOLINIUM ALLOYS/EVAPORATION 
Self-formed gadolinia coatings on gadolinium chromite, 5:1367 
GADOLINIUM OXIDES/POROSITY 
Self-formed gadolinia coatings on gadolinium chromite, 5:1367 
GADOLINIUM OXIDES/SURFACE COATING 
Self-formed gadolinia coatings on gadolinium chromite, 5:1367 
GAGES (STRAIN) 
See STRAIN GAGES 
GALLIUM/DIFFUSION 
Formation of supersaturated alloys by ion implantation and 
pulsed-laser annealing, 5:1432 (ORO-0033-T1) 
GALLIUM/TOXICITY 
Toxicity of gallium and beryllium to developing carp eggs 
(Cyprinus carpio) utilizing copper as a reference, 5:1956 
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GALLIUM ARSENIDES/ELECTRON BEAM MELTING 
Laser and electron beam processing of silicon and gallium 
arsenide, 5:374 (CONF-791017-11(Draft)) 
GALLIUM ARSENIDES/LASER-RADIATION HEATING 
Laser and electron beam processing of silicon and gallium 
arsenide, 5:374 (CONF-791017-11(Draft)) 
GAMMA RADIOGRAPHY 
Use of fluorescent screens for isotope radiography, 5:1659 
(HEDL-SA-1709-FP) 
GAMMA SOURCES 
(See also specific radioisotopes.) 
GAMMA SOURCES/MOESSBAUER EFFECT 
Moessbauer source preparation. Appendix III, 5:1994 
GAMMA SOURCES/RADIATION tah oll 
Aerial radiological survey of the Lawrence Livermor 
Laboratory (Livermore, California), 5:1771 (EGG- 1183- 1693) 
GAMMA SPECTROSCOPY/USES 
Applications of gamma spectremetry in the Laboratories 
Department at the Savannah River Plant, 5:1546 (DPSPU-79- 
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GARNETS/DIFFUSION 

Physical properties of minerals and melts, 5:1974 
GARNETS/ELASTICITY 

Physical properties of minerals and melts, 5:1974 
GARNETS/ELECTRIC CONDUCTIVITY 

Physical properties of minerals and melts, 5:1974 
GARNETS/THERMODYNAMIC PROPERTIES 

Physical properties of minerals and melts, 5:1974 

AS COOLANTS 


See GASES 
GAS COOLED FAST BREEDER REACTOR 
See GCFR REACTOR 
GAS COOLED FAST BREEDER REACTORS 
See GCFR TYPE REACTORS 
GAS COOLED REACTORS 
See also GCFR REACTOR 
GCFR TYPE REACTORS 
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GAS COOLED REACTORS/FLOW MODELS 
Mathematical model for calculation of velocity, temperature and 
pressure fields in a hydraulic circuit of reactor with “porous” 
heat-generating medium, 5:773 (IAE-3049) 
GAS COOLED REACTORS/FUEL ELEMENTS 
Mathematical model for calculation of velocity, temperature and 
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heat-generating medium, 5:773 ([AE-3049) 
GAS COOLED REACTORS/MATHEMATICAL MODELS 
Mathematical model for calculation of velocity, temperature and 
pressure fields in a hydraulic circuit of reactor with “porous” 
heat-generating medium, 5:773 (IAE-3049) 
GAS ENGINES 
See INTERNAL COMBUSTION ENGINES 
GAS INJECTION/DEMONSTRATION PROGRAMS 
Field testing of the Vapor Therm process in the Eastburn 
(Cherokee) field, Vernon County, Missouri (Injecting nitrogen, 
— dioxide, and superheated steam), 5:91 (CONF-790805- 
2) 
GAS LASERS 
See also CARBON DIOXIDE LASERS 
GAS LASERS/EFFICIENCY 
High performance at new FIR wavelengths from optically 
pumped CHo2Fo, 5:1646 
GAS LASERS/ENERGY-LEVEL TRANSITIONS 
Spectroscopy of the CF, laser, 5:1645 
GAS LASERS/EXCITATION 
rf linac pumped lasers, 5:1642 (LA-UR-79-2547) 
GAS LASERS/FEASIBILITY STUDIES 
Investigation of Hg2 as a discharge pumped optical storage 
medium, 5:1641 (COO-4630.A000-1) 
GAS LASERS/OPERATION 
Compact, pulsed low-pressure far infrared laser for use in plasma 
diagnostics, 5:2234 
GAS LASERS/OPTICAL PUMPING 
High performance at new FIR wavelengths from optically 
pumped CHo2F2, 5:1646 
GAS LASERS/OPTIMIZATION 
High performance at new FIR wavelengths from optically 
pumped CHoFo, 5:1646 
GAS LASERS/POWER 
“— performance at hn FIR wavelengths from optically 
mped CHoF», 5: 
GAs‘ OILS/CATALYTIC C CRACKING 
Catalytic cracking process (Patent), 5:129 
GAS TURBINE POWER PLANTS/CONSTRUCTION 
Gas turbine electric plant construction cost and annual production 
expenses 1975: Third annual supplement. Energy data report, 
5:1198 (DOE/EIA-0048/2) 
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GAS TURBINE POWER PLANTS/COST 

ae turbine electric plant construction cost and annual production 

expenses 1975: Third annual supplement. Energy data report, 
5:1198 (DOE/EIA-0048/2) 

GAS TURBINES 

aaa testing of turbocompound diesel engine, 5:1285 (CONF- 
GAS TURBINES/AERODYNAMICS 

Turbomachinery, aerodynamics, 5:1293 (CONF-781050-) 
GAS TURBINES/BUDGETS 

DOE automotive turbine overview, 5:1288 (CONF-781050-) 
GAS TURBINES/CERAMICS 

Automotive gas turbine ceramic materials program overview, 
5:1299 (CONF-781050-) 

Ceramic applications in turbine engines, 5:1291 (CONF-781050-) 

Ceramic oxide heat exchanger materials, 5:1302 (CONF-781050-) 

Component considerations for advanced automotive gas turbines: 
turbomachinery, mechanical, 5:1294 (CONF-781050-) 

Developing improved reaction sintered silicon nitride, 5:1301 
(CONF-781050-) 

Development of advanced sinterable Sis Ns, 5:1300 (CONF- 
781050-) 

— carbides for DOE/NASA sponsored vehicular gas turbine 

rograms, 5:1304 (CONF-781050-) 
GAS TURBINES/COMBUSTORS 

Low emission combustors for advanced automotive gas turbines, 

5:1308 (CONF-781050-) 
GAS TURBINES/COST 

Gas turbines, 5:1279 (ANL/CES/TE-78-8) 

GAS TURBINES/ENVIRONMENTAL EFFECTS 

Gas turbines, 5:1279 (ANL/CES/TE-78-8) 

GAS TURBINES/HEAT EXCHANGERS 

Aluminum silicate heat exchanger materials, 5:1303 (CONF- 
781050-) 

Heat exchangers, 5:1296 (CONF-781050-) 

GAS TURBINES/PERFORMANCE 
Gas turbines, 5:1279 (ANL/CES/TE-78-8) 
GAS TURBINES/PERFORMANCE TESTING 
— e-shaft, variable geometry automotive gas turbine engine 
racterization test, 5:1292 (CONF-781050-) 
GAS TURBINES/REFUSE DERIVED FUELS 

Gas turbine demonstration of pyrolysis-derived fuels. Second 
technical progress report, April 1-June 30, 1979, 5:352 (SAN- 
1839-T2 

GAS TURBINES/REGENERATORS 
Ceramic regenerator system development program, 5:1305 
(CONF-781050- 
GAS TURBINES/RELIABILITY 
Reliable combustion turbines for advanced power systems, 5:691 
GAS TURBINES/RESEARCH PROGRAMS 

3500-hour durability testing of commercial ceramic materials, 
5:1307 (CONF-781050-) 

Combustor considerations for advanced automotive gas turbine 
engines, 5:1295 (CONF-781050-) 

Component considerations for advanced automotive gas turbines: 
transmissions, 5:1297 (CONF-78 i050-) 

Component considerations for advanced automotive gas turbines: 
overall engine aspects, 5:1298 (CONF-781050-) 

Development of high-temperature turbine subsystem technology 
to a technology readiness status. Phase II. Quarterly report, 
January-March 1979, 5:695 (FE-1806-63) 

Gas turbine project status, 5:1289 (CONF-781050-) 

High Temperature Turbine Technology Program. Phase II. 
Technology Test and Support Studies. Technical progress 
report, April 1-June 30, 1978, 5:696 (FE-2291-32A) 

Intercity and urban gas turbine powered bus demonstration 
programs, 5:1287 (CONF-781050-) 

Reliable combustion turbines for advanced power systems, 5:691 

Upgraded engine and vehicle development, 5:1290 (CONF- 
781050-) 

GAS TURBINES/TURBINE BLADES 

Analysis of the response of a thermal barrier coating to sodium- 
and vanadium-doped combustion gases, 5:844 (DOE/NASA/ 
2593-79/7) 

GASEOUS DIFFUSION PLANTS 
See also ORGDP 
PADUCAH PLANT 
PORTSMOUTH GASEOUS DIFFUSION PLANT 
GASEOUS DIFFUSION PLANTS/ENVIRONMENTAL 

IMPACTS 

Environmental Development Plan: uranium enrichment, 5:213 
(DOE/EDP-0059) 

GASEOUS WASTES 
See also EXHAUST GASES 
FLUE GAS 
GASEOUS WASTES/MUTAGEN SCREENING 

Mutagenicity of effluents associated with the fluidized-bed 

combustion of coal, 5:1918 (LF--60(12-78)) 





GASEOUS WASTES/MUTAGENESIS 


GASEOUS WASTES/MUTAGENESIS 
Chemical characterization and mutagenicity of potential low-Btu 
gasifier effluents, 5:1919 (LF--60(12-78)) 
GASEOUS WASTES/TOXICITY 
Immunotoxicology of fossil fuel effluents: complement activation, 
5:1922 (LF--60(12-78)) 


SES 
See also COSMIC GASES 
NATURAL GAS 
GASES/CHEMICAL ANALYSIS 

Methods for the measurement and analysis of dissolved gases in 

complex aqueous mixtures, 5:195 (LBL-9857) 
GASES/ION COLLISIONS 

Collision induced fragmentation of fast molecular ions in solids 
and gases (Review, wake effects, excited states), 5:2012 (CONF- 
790843-9) 

GASES/PHOTOELECTRON SPECTROSCOPY 

Time-of-flight photoelectron spectroscopy of gases using 
synchrotron radiation, 5:1699 

GASES/SUBLIMATION HEAT 

Desublimation process: verification and applications of a 

theoretical model, 5:1653 (K/ET-173) 
GAS-INSULATED CABLES/POTHEADS 

Evaluation, design, development and delivery of a 1200 kV 
prototype termination. First technical progress report, 
September 28, 1978-January 31, 1979, 5:731 (CONS-3107-T2) 

GASOHOL/FEASIBILITY STUDIES 
Near term potential of biomass-based alcohol-gasoline 
transportation fuels (To 1990), 5:1342 (CONF-7806107-P1) 

GASOHOL/PERFORMANCE TESTING 

Ethanol and methanol fleet operation, 5:1336 (CONF-781050-) 

Update on alcohol/gasoline blends, 5:1334 (CONF-781050-) 
GASOHOL/PHYSICAL PROPERTIES 

Ethanol and methanol fleet operation, 5:1336 (CONF-781050-) 
GASOLINE/CHEMICAL ANALYSIS 

Motor gasolines, winter 1978-79, 5:138 (BETC/PPS-79/3) 
GASOLINE/PHYSICAL PROPERTIES 

Motor gasolines, winter 1978-79, 5:138 (BETC/PPS-79/3) 
GASOLINE/PRODUCTION 

Catalytic cracking process (Patent), 5:129 
GAUGE INVARIANCE/FEYNMAN DIAGRAM 

Vanishing graphs, planarity, and reggeization, 5:2081 
GAUGE INVARIANCE/REGGE POLES 

Vanishing graphs, planarity, and reggeization, 5:2081 
GCFR REACTOR/DESIGN 

Gas-cooled fast breeder reactor. Quarterly progress report, 
February 1-April 30, 1979 (Core design; alternate fuel cycles; 
systems and safety engineering), 5:738 (GA-A-15406) 

GCFR REACTOR/REACTOR CORES 

Gas-cooled fast breeder reactor. Quarterly progress report, 
February 1-April 30, 1979 (Core design; alternate fuel cycles; 
systems and safety engineering), 5:738 (GA-A-15406) 

GCFR TYPE REACTORS/SPACE"S 

Pressure drop of spacer grids inr 1 bundles of 12 rods with 

smooth and roughened surfaces, 5:809 (K FK-2697) 
GENERATORS (AEROSOL) 

See AEROSOL GENERATORS 
GENERATORS (ELECTRIC) 

See ELECTRIC GENERATORS 
GENERATORS (PULSE) 

See PULSE GENERATORS 
GENERATORS (RADIOISOTOPE) 

See RADIOISOTOPE GENERATORS 
GENERATORS (STEAM) 

See STEAM GENERATORS 
GEOCHEMICAL SURVEYS/DATA COMPILATION 

Atlanta 1°x 2° NTMS area: Alabama and Georgia. Data report, 
5:210 (DPST-79- 146-11) 

National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Manhattan NTMS Quadrangle, Kansas, 5:211 (GJBX- 
134(79)) 

GEOCHEMISTRY/COMPUTER CODES 

Brine chemistry and combined heat/mass transfer, 5:658 (EPRI- 
WS-78-97) 

EQUILIB simulation of acidization for geothermal scale control, 
5:659 (EPRI-WS-78-97) 

GEOPRESSURED SYSTEMS/GEOLOGIC HISTORY 

Texas geopressured resource assessment, 5:611 (EPRI-WS-78-97) 
GEOPRESSURED SYSTEMS/GEOLOGY 

Texas geopressured resource assessment, 5:611 (EPRI-WS-78-97) 
GEOPRESSURED SYSTEMS/LEGAL ASPECTS 

Legal problems inherent in the development of geopressured and 
geothermal resources in Louisiana. Final report, 5:620 (ORO- 
5257-T1) 

GEOPRESSURED SYSTEMS/RESOURCE ASSESSMENT 

Southern Louisiana geopressure-geothermal energy resource 
assessment, 5:610 (EPRI-WS-78-97) 
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GEOPRESSURED SYSTEMS/RESOURCE DEVELOPMENT 
Legal problems inherent in the development of geopressured and 
geothermal resources in Louisiana. Final report, 5:620 (ORO- 
5257-T1) 
GEORGIA/GEOCHEMICAL SURVEYS 
Atlanta 1°x 2° NTMS area: Alabama and Georgia. Data report, 
5:210 (DPST-79-146-11) 
GEORGIA/RAIN 
Spatial correlations of monthly rainfall: Applications in 
climatology and weather modification experiments, 5:1732 
GEOTHERMAL DISTRICT HEATING/FEASIBILITY STUDIES 
Geothermal district heating at Mammoth Lakes, 5:663 (EPRI-WS- 
78-97) 
Geothermal energy systems plan for Boise City, 5:664 (SAN-1095- 


1) 
GEOTHERMAL DISTRICT HEATING/PLANNING 
Geothermal energy systems plan for Boise City, 5:664 (SAN-1095- 


1) 
GEOTHERMAL ENERGY/FINANCING 
Banker's look at the geothermal loan guaranty program, 5:624 
(EPRI-WS-78-97) 
GEOTHERMAL ENERGY/MEETINGS 
Proceedings of the second geothermal conference and workshop, 
5:605 (EPRI-WS-78-97) 
GEOTHERMAL ENERGY/RESEARCH PROGRAMS 
EPRI geothermal program: overview, 5:609 (EPRI-WS-78-97) 
GEOTHERMAL ENERGY/RISK ASSESSMENT 
Economic risk of geothermai projects, 5:622 (EPRI-WS-78-97) 
GEOTHERMAL EXPLORATION/COST 
Economic risk of geothermal projects, 5:622 (EPRI-WS-78-97) 
GEOTHERMAL EXPLORATION/PUBLIC OPINION 
Risk of geothermal development: the public view, 5:644 (EPRI- 
WS-78-97) 
GEOTHERMAL EXPLORATION/RHEOLOGY 
Exploration of volcanic geothermal energy resources based on 
rheological techniques. First technical status report, April 1, 
1978-June 30, 1978, 5:614 (RLO-2227-T37-1) 
GEOTHERMAL EXPLORATION/RISK ASSESSMENT 
Economic risk of geothermal projects, 5:622 (EPRI-WS-78-97) 
GEOTHERMAL FIELDS 
See also EAST MESA GEOTHERMAL FIELD 
HEBER GEOTHERMAL FIELD 
GEOTHERMAL FLUIDS 
See also BRINES 
GEOTHERMAL FLUIDS/POLLUTION ABATEMENT 
Upstream removal of H2S from geothermal steam, 5:632 (EPRI- 
WS-78-97) 
GEOTHERMAL HEATING SYSTEMS/DESIGN 
Geothermal energy systems plan for Boise City, 5:664 (SAN-1095- 


1) 
GEOTHERMAL POWER PLANTS/CONDENSERS 
Geysers power plant H2S abatement research and development, 
5:629 (EPRI-WS-78-97) 
GEOTHERMAL POWER PLANTS/COST 
Geothermal power plant cost sensitivity study, 5:645 (EPRI-WS- 
78-97) 
GEOTHERMAL POWER PLANTS/DESIGN 
Republic Geothermal, Inc., East Mesa, California, 48 MW net 
dual flash steam power plant, 5:638 (EPRI-WS-78-97) 
GEOTHERMAL POWER PLANTS/ECONOMIC ANALYSIS 
Economic attractiveness of geothermal energy in the Pacific 
Northwest, 5:621 (EPRI-WS-78-97) 
GEOTHERMAL POWER PLANTS/ENVIRONMENTAL 
IMPACTS 
Environmental summary document for the Republic Geothermal, 
Inc. application for a geothermal loan guaranty project: 64 MW 
well field and 48 MW (net) geothermal power plant, 5:633 
(UCID-18095) 
Geysers environmental concerns or risks, 5:630 (EPRI-WS-78-97) 
GEOTHERMAL POWER PLANTS/FEASIBILITY STUDIES 
Radial organic turbine design study, 5:647 (EPRI-WS-78-97) 
GEOTHERMAL POWER PLANTS/FINANCIAL 
INCENTIVES 
Geothermal development: risks and incentives, 5:639 (EPRI-WS- 
78-97) 
GEOTHERMAL POWER PLANTS/GOVERNMENT 
POLICIES 
Geothermal power plant commitments in California, 5:637 (EPRI- 
WS-78-97) 
GEOTHERMAL POWER PLANTS/HEALTH HAZARDS 
Human health implications of geothermal energy, 5:634 (UCRL- 
83382) 
GEOTHERMAL POWER PLANTS/OPTIMIZATION 
Heber geothermal demonstration plant, 5:635 (EPRI-WS-78-97) 
GEOTHERMAL POWER PLANTS/PERFORMANCE 
TESTING 
Characterization of Magma 11.2 MWe East Mesa binary power 
plant, 5:646 (EPRI-WS-78-97) 
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GEOTHERMAL POWER PLANTS/RISK ASSESSMENT 
Geothermal power plant design risks, 5:641 (EPRI-WS-78-97) 
ag noem development risks from San Diego Gas & Electric 

ager ao $ perspective, 5:643 (EPRI-WS-78-97) 
Risk of geothe: development from a utility (EPRE WS: 70 
associated contractual considerations, 5:642 (EPRI-WS-78-97) 
a hd he development: the public view, 5:644 (EPRI- 
ome ca risks in geothermal power plants, 5:640 (EPRI- 

GEOTHERMAL POWER PLANTS/SITE SELECTION 
rs power plant cost sensitivity study, 5:645 (EPRI-WS- 

GEOTHERMAL POWER PLANTS/TEST FACILITIES 
oD loop experimental facility: update, 5:649 (EPRI-WS- 

GEOTHERMAL POWER PLANTS/TURBINES 
Radial organic turbine yy study, 5:647 (EPRI-WS-78-97) 

GEOTHERMAL POWER PLANTS/WASTE HEAT 
“= wae from geothermal power plants, 5:636 (EPRI- 

GEOTHERMAL POWER PLANTS/WATER 
REQUIREMENTS 
“— poy rejection from geothermal power plants, 5:636 (EPRI- 

-78-97) 

GEOTHERMAL RESOURCES/ENVIRONMENTAL IMPACTS 

Castle Creek known geothermal resource area: an environmental 
analysis, 5:627 (EGG-GTH-5003) 

Crane Creek known geothermal resource area: an environmental 
analysis, 5:626 (EGG-GTH-5002) 

Mountain home known geothermal resource area: an 
environmental analysis, 5:628 (EGG-GTH-5005) 

Vulcan Hot Springs known geothermal resource area: an 
environmental analysis, 5:625 (EGG-GTH-5001) 
GEOTHERMAL RESOURCES/INSURANCE 
Geothermal reservoir insurance as an incentive for geothermal 
development, 5:618 (EPRI-WS-78-97) 

Need for a geothermal reservoir insurance program: a federal 
perspective, 5:617 (EPRI-WS-78-97) 

Reservoir insurance of geothermal resources, 5:615 (EPRI-WS-78- 
9 


Reservoir insurance: one utility man’s views, 5:616 (EPRI-WS-78- 


97) 
GEOTHERMAL RESOURCES/LEGAL ASPECTS 

Hot dry rock geothermal resource ownership and the law, 5:619 
(LA-8027-HDR) 

Legal problems inherent in the development of geopressured and 
geothermal resources in Louisiana. Final report, 5:620 (ORO- 
$257-T1) 

GEOTHERMAL RESOURCES/OWNERSHIP 

Hot dry rock geothermal resource ownership and the law, 5:619 

(LA-8027-HDR 
GEOTHERMAL RESOURCES/RESERVOIR ENGINEERING 

Annotated research re 74 for geothermal reservoir 

engineering, 5:660 (LBL 
GEOTHERMAL RESOURCES/RESOURCE ASSESSMENT 

Southern Louisiana geopressure-geothermal energy resource 
assessment, 5:610 fEP I-WS-78-97) 

GEOTHERMAL RESOURCES/RESOURCE DEVELOPMENT 

Analysis of economic risk associated with the development of a 
geothermal field, 5:623 (EPRI-WS-78-97) 

Castle Creek known geothermal resource area: an environmental 
aualysis, 5:627 (EGG-GTH-5003) 

rr ts for addressing the risk of geothermal development, 5:606 

I-WS-78-97) 
Legal problems << F in the development of geopressured and 
ermal resources in Louisiana. Final report, 5:620 (ORO- 
357. Tl) 

Technical » economic risks in geothermal development, 5:607 
(EPRI-WS-78-97) 

GEOTHERMAL RESOURCES/RISK ASSESSMENT 

Technical and economic risks in geothermal development, 5:607 
(EPRI-WS-78-97) 

GEOTHERMAL SPACE HEATING 
Earth coils and geothermal wells used as solar energy storage 
devices, 5:585 (CONF-790328-P1) 
GEOTHERMAL SYSTEMS 
See also GEOPRESSURED SYSTEMS 
HOT-DRY-ROCK SYSTEMS 
MAGMA SYSTEMS 
GEOTHERMAL SYSTEMS/INSURANCE 

Geothermal reservoir insurance as an incentive for geothermal 
development, 5:618 (EPRI-WS-78-97) 

Need for a geothermal reservoir insurance program: a federal 
perspective, 5:617 (EPRI-WS-78-97) 

Reservoir insurance: one utility man’s views, 5:616 (EPRI-WS-78- 


97) 
GEOTHERMAL SYSTEMS/SILICA 
Aqueous systems and geosciences, 5:1601 (ORNL-5485) 


GLASS/PHYSICAL RADIATION EFFECTS 


IEOTHERMAL WELLS/ANNUAL ENERGY STORAGE 
Earth coils and geothermal wells used as solar energy storage 
devices, 5:585 (CONF-790328-P1) 
GEOTHERMAL WELLS/DRILL BITS 
Diamond com: cutter studies for geothermal bit design, 5:657 
GEOTHERMAL WELLS/ENVIRONMENTAL IMPACTS 
es summary document for the Republic Geothermal, 
lication for a geothermal bee poco! ar: 64 MW 
weil Id and 48 MW (net) geoth power plant, 5:633 
(UCID-18095) 
gy oa ner oo WELLS/PUMPS 
of downhole electric pump motors (Patent), 5:656 
GEOTH RMAL WELLS/TEMPERATURE DISTRIBUTION 
Study of thermal effects in well test analysis, 5:661 (LBL-9769) 
GEOTHERMAL WELLS/TESTING 
Study of thermal effects in well test analysis, 5:661 (LBL-9769) 
GEOTHERMAL WELLS/WELL CASINGS 
Method for tensioning casing in thermal wells (Patent), 5:655 
GERMANIUM/DISLOCATIONS 
errr of dislocations in ultra-pure germanium, 
21431 -9342) 
ERMANIUMEL ECTRICAL PROPERTIES 
Electrical Dr 934) of dislocations in ultra-pure germanium, 
5:1431 (LBL-9342 
GERMANIUM/ELECTRON DENSITY 
ae) ae ovation in the strain-confined electron-hole liquid in Ge, 
14 
GERMANIUM/EMISSIVITY 
ow germanium for gamma detectors, 5:1423 (COO-3193- 


GERMANIUM/HOLES 
Density variation in the strain-confined electron-hole liquid in Ge, 
5:1439 
GERMANIUM/SORPTIVE PROPERTIES 
rw germanium for gamma detectors, 5:1423 (COO-3193- 


) 
GERMANIUM ALLOYS/CRYSTAL STRUCTURE 
= — density in paramagnetic UGes, 5:1421 (CONF- 
-1) 
GERMANIUM ALLOYS/MAGNETIZATION 
oo? density in paramagnetic UGes, 5:1421 (CONF- 
77-1) 
GERMANIUM OXIDES/CRYSTAL GROWTH 
Kinetics, ee a A and thermodynamics of the solid-liquid 
transition of non-metals. Progress report, March 1, 1979- 
February 28, 1980, 5:1471 (COO-2407-8) 
GERMANIUM OXIDES/SURFACE TENSION 
Kinetics, morphology and thermodynamics of the solid-liquid 
transition of non-metals. Progress report, March 1, 1979- 
February 28, 1980, 5:1471 (CO0-2407.8 ) 
GERM-FREE ANIMALS/DISEASES 
Survival and cause of death in aging germfree athymic nude and 
normal inbred C3Hf/He mice, 5:1857 
GERM-FREE ANIMALS/MORTALITY 
Survival and cause of death in aging germfree athymic nude and 
normal inbred C3Hf/He mice, 5:1857 
GEYSERS GEOTHERMAL FIELD/AIR POLLUTION 
ABATEMENT 


Geysers power plant H2S abatement research and development, 
5:629 (EPRI-WS-78-97) 
GEYSERS GEOTHERMAL FIELD/ENVIRONMENTAL 
IMPACTS 
Geysers environmental concerns or risks, 5:630 (EPRI-WS-78-97) 
GEYSERS GEOTHERMAL FIELD/GEOTHERMAL POWER 
PLANTS 
Human health implications of geothermal energy, 5:634 (UCRL- 
83382) 
IANT 


CELLS 
See TUMOR CELLS 
GIANT RESONANCE/ENERGY SPECTRA 
Giant resonances excited by heavy-ions, 5:2169 (BNL-26598) 
GIBBSITE/SOLUBILITY 
Aqueous systems and geosciences, 5:1601 (ORNL-5485) 
LASS 


Confinement of fusion-produced tritium in the Princeton Large 
Torus, 5:2227 
GLASS/BREAKDOWN 
Surface electrical breakdown of tin oxide coated glass, 5:2031 
GLASS/LEACHING 
Corrosion behavior of zinc borosilicate simulated nuclear waste 
glass, 5:275 (CONF-790420-) 
Long-term leach rates of glasses containing actual waste, 5:279 
(CONF-790420-) 
Relative leach behavior of waste glasses and naturally occurring 
glasses, 5:242 (CONF-790420-) 
GLASS/PHYSICAL RADIATION EFFECTS 
Radiation effects in vitreous and devitrified simulated waste glass, 
5:243 (CONF-790420-) 





GLASS/SPECIFIC HEAT 


GLASS/SPECIFIC HEAT 
Theoretical prediction of the specific heat of polymer glasses, 
5:1512 
GLASS/USES 
Application of glass technology to novel solar energy collectors, 
5:544 (CONE: 79061 18.1 18-1) 
GLAZING MA TERIALS/NATIONAL PROGRAM PLANS 
—_ Optical Materials Program Activity Committee. Progress 
rt, July 1, 1978-January 31, 1979 (Includes glossary), 5:551 
(S RI/PR-31- 137) 
GLAZING MATERIALS/TESTING 
Silicone glazing materials for solar collectors, 5:542 (CONF- 
790328-P2 
GLAZING MATERIALS/WEATHERING 
Silicone glazing materials for solar collectors, 5:542 (CONF- 


GLUCOSE/BIOLOGICAL EFFECTS 
Detection of teratogens in human serum using rat embryo culture: 
cancer and epilepsy treatments, 5:1933 (COO-3139-35) 
GLUON MODEL 
(Describes the interaction of a neutral massive vector field with a 
massive spinor field.) 
GLUON MODEL/HADRONS 
Hadron and photon production at large transverse momentum and 
the dynamics of QCD jets (Perturbation quantum 
chromodynamics, review), 5:2068 
GLUONS/JET MODEL 
Hadron and photon production at large transverse momentum and 
the dynamics of QCD jets (Perturbation quantum 
chromodynamics, review), 5:2068 
GLUONS/PROPAGATOR 
Dryson equations, Ward identities, and the infrared behavior of 
Yang-Mills theories (Schwinger-Dyson equations, Slavnov- 
Taylor identities), 5:2065 (DOE/ER-01388-781) 
GNOTHOBIONTS 
See GERM-FREE ANIMALS 
GOLD/BONDING 
Influence of codeposited impurities on the thermocompression 
bonding of electroplated gold, 5:1358 (SAND-79-8525) 
GOLD/ISOMER SHIFT 
197 Au isomer shifts in alloy systems. Chapter 8c (Historical 
review), 5:2005 
GOLD 187/BETA-PLUS DECAY 
Shape coexistence near the Z-82 closed shell: a study of the 
excited states of '*7Au and '*’Pt in the B* decay of '*7Hg and 
87 Au, 5:2139 (ORO-3346-229) 
GOLD 187/ENERGY LEVELS 
Shape coexistence near the Z-82 closed shell: a study of the 
excited states of '*7Au and '*’Pt in the 8* decay of '*7Hg and 
187 Au, 5:2139 (ORO-3346-229) 
GOLD 197/MOESSBAUER EFFECT 
197 Au isomer shifts in alloy systems. Chapter 8c, 5:2005 
GOLD 197 TARGET/IRON 56 REACTIONS 
y-tay multiplicities observed in 476-MeV **Fe-induced reactions 
on '°7 19 Ag and '*7 Au, 5:2127 (LBL-8151) 
GOLD 197 TARGET/KRYPTON 86 REACTIONS 
Charge diffusion in the reaction '"*7Au + *Kr at 506-, 620-, and 
732-MeV bombarding energy, 5:2143 (LBL-8151) 
GOLD 197 TARGET/OXYGEN 16 REACTIONS 
Evidence for orbital dispersion in the fragmentation of '*O at 90 
and 120 MeV/nucleon, 5:2115 
Proton emission in reactions induced by 315-MeV '*O ions, 5:2141 
(LBL-8151) 
Study of projectile fragmentation of '*C, '*O beams at 90 MeV/ 
nucleon, 5:2102 (LBL-8151) 
GOLD ALLOYS/ISOMER SHIFT 
187 Au isomer shifts in alloy systems. Chapter 8c (Historical 
review), 5:2005 
GOLD COMPOUNDS/ISOMER SHIFT 
Moessbauer isomer shifts in chemical systems of gold. Chapter 8b, 
5:2003 
GRAIN SIZE 
(See also PARTICLE SIZE.) 
GRAIN SIZE/METALLURGICAL EFFECTS 
Effect of microstructure and grain size of the creep and rupture 
properties of 2 1/4Cr Mo and 9Cr Mo steels, 5:1405 
GRANITES/CRYSTALLIZATION 
Aqueous systems and geosciences, 5:1601 (ORNL-5485) 
GRANITES/PHASE STUDIES 
Aqueous systems and geosciences, 5:1601 (ORNL-5485) 
GRANITES/TEMPERATURE GRADIENTS 
Waste disposal in granite: preliminary results from Stripa, Sweden, 
5:284 (LBL-9424) 
GRANULAR MATERIALS/COMPACTING 
Behavior of one-dimensional acceleration waves in an 
inhomogeneous granular solid, 5:1727 
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GRANULOCYTES 
See LEUKOCYTES 
GRAPHITE 
See also PYROLYTIC CARBON 
GRAPHITE/ATOMIC BEAM DIFFRACTION 
Diffraction of helium atoms by the basal (0001) face of graphite: a 
study of bound state resonances, 5:1993 
GRAPHITE/COUPLING 
Effects of monolayer-substrate dynamical coupling. Argon on 
graphite, 5:1532 
GRAPHITE/FABRICATION 
Method for — metallated filament-wound structures 
(Patent), 5:1 
GRAPHITE/GASEOUS DIFFUSION 
Gaseous diffusion in carbon with particular reference to graphite, 
5:1525 
GRAPHITE/INTERFACES 
Effects of monolayer-substrate dynamical coupling. Argon on 
graphite, 5:1532 
GRAPHITE/LATTICE VIBRATIONS 
Effects of monolayer-substrate dynamical coupling. Argon on 
graphite, 5:1532 
GRAPHITE/MEETINGS 
Carbon and graphite, 5:1346 (Juel-Conf-25) 
GRAPHITE/NEUTRON DIFFRACTION 
Effects of monolayer-substrate dynamical coupling. Argon on 
graphite, 5:1532 
Neutron-diffraction study of phases of CD, monolayer films on 
graphite, 5:1523 
GRAPHITE/NEUTRON TRANSPORT 
Discrete transfer cross-section expansion for time-dependent 
neutron transport, 5:2182 
GRAPHITE/PHONONS 
Light scattering from ordered and disordered stage-1 cesium 
graphite, 5:1533 
GRAPHITE/PHYSICAL RADIATION EFFECTS 
Experimental determination of radiation damage function for 
graphite, 5:1497 (PNL-2836) 
GRAPHITE/RAMAN SPECTRA 
Light scattering from ordered and disordered stage-1 cesium 
graphite, 5:1533 
GRASS/PLANT GROWTH 
Economics of growing grasses and grains for energy, 5:410 
(CONF-7806107-P2) 
GRAVITATIONAL FIELDS/INSTANTONS 
Self-dual solutions to Euclidean gravity, 5:2210 
GREAT BRITAIN 
See UNITED KINGDOM 
GREENHOUSE EFFECT 
JASON. Long term impact of atmospheric carbon dioxide on 
climate. Technical report, 5:1731 (SRI-5793) 
Questions concerning the possible influence of anthropogenic CO 
on atmospheric temperature, 5:1753 
GREENHOUSES/CLIMATES 
Observations of plant response and food production in solar 
bioshelters, 5:524 
GREENHOUSES/CONSTRUCTION 
Construction and performance of a solar greenhouse-residence, 
5:484 (CONF-7804110-) 
GREENHOUSES/COVERINGS 
Insolation available in commercial greenhouses, 5:492 (CONF- 
7804110-) 
GREENHOUSES/DEMONSTRATION PROGRAMS 
DOE-USDA/SEA projects on solar heating and cooling of 
greenhouses and rural residences, 5:482 (CONF-7804110-) 
Solar Sustenance Project, Phase II. Final report, 5:504 
GREENHOUSES/DESIGN 
Evolution of a small solar greenhouse, 5:517 
Preliminary assessment of the unique features of a parabolic 
aquaculture/greenhouse, 5:513 
GREENHOUSES/ENERGY CONSERVATION 
Conference on energy-conserving, solar-heated greenhouses, 5:503 
Greywater for the greenhouse, 5:1266 
Growth and response of vegetables in sub optimum greenhouse 
environments, 5:521 
Integral-collector solar heated greenhouse using transparent 
insulation and external rock storage, 5:495 (CONF-7804110-) 
Maine Vocational Region Ten Hybrid Solar Greenhouse, 5:1267 
Passive greenhouse design in the Great Lakes Region: a case 
study, 5:523 
Use of retractable, insulated, reflective shutters for augmenting 
radiation and retaining heat in greenhouses, 5:520 
GREENHOUSES/LIGHT TRANSMISSION 
Insolation available in commercial greenhouses, 5:492 (CONF- 
7804110-) 
Light levels in solar greenhouses: some recommendations, 5:512 
Some observations on the design and construction of greenhouses, 
5:527 
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GREENHOUSES/MATERIALS 
Energy conservation in greenhouses, 5:529 
= ee on the design and construction of greenhouses, 
GREENHOUSES/MATHEMATICAL MODELS 
Analysis of the fluid-roof solar greenhouse, 5:489 (CONF- 
78041 10-) 
GREENHOUSES/MEETINGS 
Conference on energy-conserving, solar-heated greenhouses, 5:503 
Third annual conference on solar energy for heating of 
eenhouses and greenhouse-residence combinations, 5:481 
CONF-7804110- 
GREENHOUSES/PASSIVE SOLAR HEATING SYSTEMS 

Passive greenhouse design in the Great Lakes Region: a case 

study, 5:523 
GREENHOUSES/PERFORMANCE 

Construction and a ‘ormance of a solar greenhouse-residence, 
5:484 (CONF-7804110-) 

Hybrid passive systems I: design considerations, theoretical 
predications, and performance of an attached solar greenhouse 
used to heat a dwelling, 5:508 

GREENHOUSES/PEST CONTROL 

Observations of plant response and food production in solar 

bioshelters, 5:524 
GREENHOUSES/ROOF PONDS 

Analysis of the fluid-roof solar greenhouse, 5:489 (CONF- 
78041 10-) 

GREENHOUSES/SENSIBLE HEAT STORAGE 

Construction of the Kube Pak solar heating demonstration, 5:496 
(CONF-78041 10-) 

Construction of the Kube Pak solar heating demonstration, 5:498 
(CONF-78041 10-) 

Internal and external solar collection and thermal storage for 

reenhouse heating, 5:50 
GREENHOUSES/SOLAR AIR CONDITIONING 
DOE-USDA/SEA projects on solar heating and cooling of 
houses and rural residences, 5:482 (CONF-7804110-) 
GREENHOUSES/SOLAR HEATING SYSTEMS 
Greenhouse at Ramapo College, 5:528 
GREENHOUSES/SOLAR SPACE HEATING 

Analysis of the fluid-roof solar greenhouse, 5:489 (CONF- 
78041 10-) 

Conference on energy-conserving, solar-heated greenhouses, 5:503 

Construction and performance of a solar greenhouse-residence, 
5:484 (CONF-7804110-) 

Construction of the Kube Pak solar heating demonstration, 5:496 
(CONF-78041 10-) 

Construction of the Kube Pak solar heating demonstration, 5:498 
(CONF-78041 10-) 

DOE-USDA/SEA projects on solar heating and cooling of 

a and rural residences, 5:482 (CONF-7804110-) 
ect of solar energy on aquaculture support: a preliminary 
assessment, 5:514 

Energy conservation in greenhouses, 5:529 

Environmental control and vegetable production in a combined 
solar collector-greenhouse, 5:483 (CONF-7804110-) 

Evaluation of passive and hybrid temperature control methods for 
greenhouses, 5:511 

Evaluation of a solar heated greenhouse for the Environmental 
— Project, Canyon Park Junior High, Bothell, Washington, 
5:515 

Evolution of a solar greenhome, 5:516 

Evolution of a small solar greenhouse, 5:517 

Experimental results of solar heating a Brace Institute style 
greenhouse, 5:488 (CONF-78041 10-) 

Greywater for the greenhouse, 5:1266 

Growth and response of vegetables in sub optimum greenhouse 
environments, 5:521 

Heating commercial greenhouses with solar energy, 5:491 
(CONF-78041 10-) 

Home-built, low technology solar greenhouse, 5:518 

Hybrid solar commercial greenhouse, 5:494 (CONF-7804110-) 

Integral-collector solar heated greenhouse using transparent 
insulation and external rock storage, 5:495 (CONF-7804110-) 

Internal and external solar collection and thermal storage for 
greenhouse heating, 5:507 

Large scale northern climate solar garden, 5:530 

Maine Vocational Region Ten Hybrid Solar Greenhouse, 5:1267 

Noti solar greenhouse, 5:522 

Observations of plant response and food production in solar 
bioshelters, 5:524 

Preliminary report on a free standing solar greenhouse in western 
Massachusetts, 5:510 

Preliminary assessment of the unique features of a parabolic 
aquaculture/greenhouse, 5:513 

Nie in solar heating of plastic film greenhouses, 5:487 
(CONF-78041 10-) 

Ramapo aquaculture-greenhouse system, 5:506 
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Reducing energy losses from greenhouses to enhance solar energy 
utilization, 5:490 (CONF-78041 10-) 

Simple, inexpensive unheated shelter for a winter garden at the 
North Shore Science Museum, Plandome Manor, New York, 
5:519 

Solar energy collection, storage & utilization system for heating 
greenhouses, 5:486 (CONF-78041 10-) 

Solar greenhouse experience at the Institute for Social Ecology, 
5:526 

Solar heating of commercial greenhouses, 5:493 (CONF-78041 10-) 

Solar heating of an Ohio commercial greenhouse, 5:497 (CONF- 
7804110-) 

Solar space and soil heating in a combination greenhouse- 
residence structure, 5:485 (CONF-78041 10-) 

Solar Sustenance Project, Phase II. Final report, 5:504 

Use of retractable, insulated, reflective shutters for augmenting 
radiation and retaining heat in greenhouses, 5:520 

GREENHOUSES/TEMPERATURE CONTROL 

Evaluation of passive and hybrid temperature control methods for 

greenhouses, 5:511 
GREENHOUSES/TEMPERATURE MEASUREMENT 

Hybrid passive systems II: close control design criteria 
establishing cost effective solar heating - the hybrid Delta line, 
5:509 

GREENHOUSES/THERMAL INSULATION 

Experimental results of solar heating a Brace Institute style 

greenhouse, 5:488 (CONF-78041 10-) 
GREENHOUSES/VENTILATION 
Reducing energy losses from greenhouses to enhance solar energy 
utilization, 5:490 (CONF-78041 10-) 
GREENHOUSES/WASTE HEAT UTILIZATION 
Greywater for the greenhouse, 5:1266 
Home-built, low technology solar greenhouse, 5:518 
GRIDS/PRESSURE DROP 

Pressure drop of spacer grids in rod bundles of 12 rods with 

smooth and roughened surfaces, 5:809 (K FK-2697) 
GRIGNARD REAGENTS/CHEMICAL REACTIONS 

Palladium catalyzed coupling reactions: mechanism of reductive 
elimination. Progress report, June 1, 1978-September 30, 1979, 
5:1578 (COO-4903.A000-1) 

GROUND WATER/FLUID FLOW 

Geohydrological studies for nuclear waste isolation at the Hanford 

Reservation. Volume II. Final report, 5:1969 (LBL-8764(Vol.2)) 
GROUND WATER/RADIONUCLIDE MIGRATION 

Preliminary evaluation of the BIODOSE computer program (For 
simulating radionuclide transport through aquatic ecosystems 
and predicting the dose to humans), 5:1792 (UCID-18267) 

Processes and parameters involved in modeling radionuclide 
transport from bedded salt repositories. Final report. Technical 
memorandum, 5:297 (UCRL-15095) 

GROUND WATER/SALINITY 

Brackish groundwater for power plant cooling in California, 5:688 
GROUND WATER/USES 

Brackish groundwater for power plant cooling in California, 5:688 
GROUND WATER/WATER CHEMISTRY 

Methods for the measurement and analysis of dissolved gases in 

complex aqueous mixtures, 5-195 (LBL-9857) 
GROUND-WATER RESERVES 
See AQUIFERS 
GULF GENERAL ATOMIC FAST BREEDER REACTOR 
See GCFR REACTOR 
GUNDREMMINGEN-2 REACTOR 

Design, analysis and construction of the prestressed concrete 
containment of the nuclear power station Gundremmingen, 
5:751 

GUNDREMMINGEN-3 REACTOR 

Design, analysis and construction of the prestressed concrete 
containment of the nuclear power station Gundremmingen, 
5:751 

GUNS/WALLS 

Modeling additive and hostile particulate influences in gun 

combustion turbulent erosion, 5:1450 (UCRL-82756) 
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HADRON REACTIONS/INELASTIC SCATTERING 
Giant resonances excited by heavy-ions, 5:2169 (BNL-26598) 
HADRON REACTIONS/NUCLEAR REACTION KINETICS 
Spatio temporal development of hadron-nucleus collisions (Zeno 
effect), 5:2070 (ORO-3992-365) 
HADRON-HADRON INTERACTIONS 
See also NUCLEON-NUCLEON INTERACTIONS 
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HADRON-HADRON INTERACTIONS/LEADING 
PARTICLES 
Hadron and photon production at large transverse momentum and 
the dynamics of QCD jets (Perturbation quantum 
chromodynamics, review), 5:2068 
HADRONS/MASS DIFFERENCE 
Electromagnetic shift of heavy-quark energy levels due to 
confinement, 5:2066 
HADRONS/PARTICLE MODELS 
Semiclassical methods in quantum chromodynamics: Toward a 
theory of hadron structure, 5:2084 
HADRONS/PARTICLE PRODUCTION 
Higher-order quantum chromodynamic corrections in e* e~ 
annihilation, 5:2059 
HADRONS/STRUCTURE FUNCTIONS 
Quantum chromodynamics and the dynamics of hadrons, 5:2074 
HAEMOPHILUS/BIOLOGICAL PATHWAYS 
Evidence that uv-inducible error-prone repair is absent in 
Haemophilus influenzae Rd, with a discussion of the relation to 
error-prone repair of alkylating-agent damage, 5:1818 
HAFNIUM/METALLURGICAL EFFECTS 
Role of active elements and oxide dispersions in the development 
of oxidation-resistant alloys and coatings, 5:1446 (LBL-9516) 
HAFNIUM 172/ELECTRON CAPTURE DECAY 
Determination of Q values for electron-capture decay of '”?Hf and 
188 Pt from x-ray intensities, 5:2132 (CONF-790968-2) 
HAFNIUM ALLOYS 
See also HAFNIUM BASE ALLOYS 
HAFNIUM ALLOYS/OXIDATION 
Role of active elements and oxide dispersions in the development 
of oxidation-resistant alloys and coatings, 5:1446 (LBL-9516) 
HAFNIUM BASE ALLOYS/CRITICAL FIELD 
Superconducting properties of rapidly quenched and heat treated 
Zr-V and Hf-V foils, 5:2203 (CALT-822-111) 
HAFNIUM BASE ALLOYS/TRANSITION TEMPERATURE 
Superconducting properties of rapidly quenched and heat treated 
Zr-V and Hf-V foils, 5:2203 (CALT-822-111) 
HALIDES 
See also CHLORIDES 
FLUORIDES 
HALIDES/MOLECULAR STRUCTURE 
Basic energy science, 5:1558 (ANL-79-22) 
HALOGENATED AROMATIC HYDROCARBONS 
See also CHLORINATED AROMATIC HYDROCARBONS 
HALOGENATED AROMATIC HYDROCARBONS/ 
CHEMICAL REACTIONS 
Palladium catalyzed coupling reactions: mechanism of reductive 
elimination. Progress report, June 1, 1978-September 30, 1979, 
5:1578 (COO-4903.A 000-1) 
HALOGENS/CATALYTIC EFFECTS 
Hydrocarbon conversion with an activated multimetallic catalytic 
composite (Patent), 5:131 
HAMAOKA-1 REACTOR/SEISMIC EFFECTS 
Seismic response analysis of nuclear reactor buildings under 
consideration of soil-structure interaction with torsional 
behavior, 5:1037 (INIS-mf-4689) 
HAMAOKA-2 REACTOR/SEISMIC EFFECTS 
Seismic response analysis of nuclear reactor buildings under 
consideration of soil-structure interaction with torsional 
behavior, 5:1037 (INIS-mf-4689) 
HANFORD RESERVATION/HYDROLOGY 
Geohydrological studies for nuclear waste isolation at the Hanford 
Reservation. Volume I. Executive summary, 5:1968 (LBL- 
8764(Vol.1)) 
Geohydrological studies for nuclear waste isolation at the Hanford 
Reservation. Volume II. Final report, 5:1969 (LBL-8764(Vol.2)) 
HARTREE-FOCK METHOD 
Single determinantal reaction theory: asymptoticity, periodicity, 
time averaging, channel orthogonality, requantization and 
gauge invariance (Schroedinger equation, S matrix analogy), 
5:2173 (ORO-5126-67) 
HARTREE-FOCK METHOD/S MATRIX 
Single determinantal reaction theory as a Schroedinger analog: the 
—— S-matrix Hartree-Fock method, 5:2174 (ORO- 
126-68) 
HARTREE-FOCK METHOD/SCHROEDINGER EQUATION 
Single determinantal reaction theory as a Schroedinger analog: the 
time-dependent S-matrix Hartree-Fock method, 5:2174 (ORO- 
5126-68) 
HARTREE-FOCK METHOD/TIME DEPENDENCE 
Dynamics of nuclear fluid. V. Extended time-dependent Hartree- 
Fock approximation illuminates the approach to thermal 
equilibrium, 5:2176 
HARVESTING EQUIPMENT/DESIGN 
Harvesting residual biomass and swathe-felling with a mobile 
chipper, 5:405 (CONF-7806107-P1) 
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HASTELLOY X/FATIGUE 

Development of a procedure for estimating the high cycle fatigue 
strength of some high temperature structural alloys, 5:1379 
(BNL-NUREG-2 

HATCH-1 REACTOR/AERIAL MONITORING 

Aerial radiological survey of the area surrounding the Edwin I. 

Hatch Nuclear Plant, a 5:1762 (EGG-1183-1726) 
HAWAII/ENERGY CONSUMPTION 
Energy self-sufficiency fo the county of Maui. Volume 1. Energy 
data update, 5:1181 (NP-23911(Vol.1)) 
HAWAII/PETROLEUM PRODUCTS 
Energy self-sufficiency fo the county of Maui. Volume 1. Energy 
data update, 5:1181 (NP-23911(Vol.1)) 
HAZARDOUS MATERIALS/INFORMATION SYSTEMS 

Health and safety information program for hazardous materials, 

5:1964 (BNL-26360) 
H-COAL PROCESS/FLUID MECHANICS 

Study of ebullated bed fluid dynamics for H-Coal. Annual 
progress report No. 1, August 1, 1977-August 31, 1978 (213 
references), 5:16 (FE-2588-T1) 

H-COAL PROCESS/FUNCTIONAL MODELS 

Study of ebullated bed fluid dynamics for H-Coal. Annual 
progress report No. 1, August 1, 1977-August 31, 1978 (213 
references), 5:16 (FE-2588-T1) 

HEALTH HAZARDS 
See also RADIATION HAZARDS 
HEALTH HAZARDS/INDICATORS 

ey a indicators in the lung: responses of the lungs to 
inhaled CrCls, 5:1939 (LF-60(12-78)) 

Early indicators of lung damage from inhaled sulfuric acid mist, 
5:1940 (LF-60(12-78)) 

Use of pulmonary lavage fluid as an indicator of lung damage: 
effect of species, age and method of lavage on baseline values, 
5:1938 (LF-60(12-78)) 

HEALTH HAZARDS/RISK ASSESSMENT 

Radiological safety evaluation report for NUWAX-79 exercise 
(Simulation of nuclear weapons accident), 5:1911 (UCID-18173) 

Special Projects Division. Quarterly report of progress, April 1- 
June 30, 1979, 5:1967 (SAND-79-1486) 

HEALTH PHYSICS 
See RADIATION PROTECTION 
HEALTH PHYSICS RESEARCH REACTOR 
See HPRR REACTOR 
HEART/FIBROSIS 

Relationship between fibrosis and lactate dehydrogenase 

ret oem in the experimental hypertrophic heart of rabbits, 


5:1 
HEART/GLUTATHIONE 
Glutathione peroxidase activity and selenium concentration in the 
hearts of doxorubicin-treated rabbits, 5:1813 
HEART/HYPERTROPHY 
Metabolism of lipids in experimental hypertrophic hearts of 
rabbits, 5:1836 
Relationship between fibrosis and lactate dehydrogenase 
isoenzymes in the experimental hypertrophic heart of rabbits, 
5: 


:1807 
HEART/LACTATE DEHYDROGENASE 
Relat:onship between fibrosis and lactate dehydrogenase 
isoenzymes in the experimental hypertrophic heart of rabbits, 


5:180 
HEART/LIPIDS 
Metabolism of lipids in experimental hypertrophic hearts of 
rabbits, 5:1836 
HEART/PEROXIDASES 
Glutathione peroxidase activity and selenium concentration in the 
hearts of doxorubicin-treated rabbits, 5:1813 
HEAT EXCHANGERS 
See also DIRECT CONTACT HEAT EXCHANGERS 
FLUIDIZED BED HEAT EXCHANGERS 
HEAT PUMPS 


RADIATORS 
HEAT EXCHANGERS/CERAMICS 
Aluminum silicate heat exchanger materials, 5:1303 (CONF- 
781050-) 
HEAT EXCHANGERS/DESIGN 
Heat exchanger designs for gas turbine HTGR power plant, 5:772 
(GA-A-15423) 
HEAT EXCHANGERS/FABRICATION 
Heat exchanger designs for gas turbine HTGR power plant, 5:772 
(GA-A-15423) 
HEAT EXCHANGERS/MATERIALS 
“ heat exchangers: a state-of-the-art review, 5:1275 (ANL-79- 
Testing, identification, and evaluation of commercial and 
advanced experimental materials and coatings under design 
conditions simulating fuel power cycle combinations. Task II. 
Evaluation of heat exchanger materials for use in coal fired 
fluidized bed combustion environment. Final report, June 1976- 
November 1977, 5:1670 (FE-2325-19) 
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HEAT EXCHANGERS/MATHEMATICAL MODELS 
Analytical modeling of a hydride heat exchanger, 5:1139 (ANL/ 
EES-TM-61) 
HEAT EXCHANGERS/PERFORMANCE 
Heat exchangers, 5:1296 (CONF-781050-) 
7 heat exchangers: a state-of-the-art review, 5:1275 (ANL-79- 


) 

HEAT EXCHANGERS/RESEARCH PROGRAMS 

Ceramic oxide heat exchanger materials, 5:1302 (CONF-781050-) 
HEAT EXCHANGERS/STRESS ANALYSIS 

Simplified inelastic analysis for allowable cyclic stresses, 5:1615 

(GA-A-15330) 

HEAT EXCHANGERS/TECHNOLOGY ASSESSMENT 

Plastic heat exchangers: a state-of-the-art review, 5:1275 (ANL-79- 


12) 
HEAT EXCHANGERS/TUBES 
Review of tube rolling practice for heat exchangers, 5:924 
HEAT FLOW/MATHEMATICAL MODELS 
One-dimensional representations of the heat flow beneath a 
building, 5:1216 (CONF-790328-P2) 
HEAT GAIN/CALCULATION METHODS 
Use of retractable, insulated, reflective shutters for augmenting 
radiation and retaining heat in greenhouses, 5:520 
HEAT PIPE WICKS/PERFORMANCE 
High performance heat pipes. Technical progress report, May 1, 
1977-May 31, 1978, 5:1613 (COO-4242"1) 
HEAT PIPE WICKS/RESEARCH PROGRAMS 
High performance heat pipes. Technical progress report, May 1, 
1977-May 31, 1978, 5:1613 (COO-4242-1) 
HEAT PIPES/DESIGN 
Reactor technology. Progress report, April-June 1979, 5:840 (LA- 
7992-PR) 
HEAT PIPES/PERFORMANCE 
High performance heat pipes. Technical progress report, May 1, 
1977-May 31, 1978, 5:1613 (COO-4242-1) 
HEAT PIPES/RESEARCH PROGRAMS 
High performance heat pipes. Final technical report, June 1, 1978- 
June 30, 1979, 5:1614 (COO-4242-2) 
High performance heat pipes. Technical progress report, May 1, 
1977-May 31, 1978, 5:1613 (COO-4242-1) 
HEAT PUMPS 
See also SOLAR-ASSISTED HEAT PUMPS 
WATER SOURCE HEAT PUMPS 
HEAT PUMPS/COEFFICIENT OF PERFORMANCE 
Directory of central air conditioners, 5:1230 (NP-23971) 
HEAT PUMPS/COST 
Study of a system consisting of a heat pump combined with heat 
accumulation in the soil, 5:1227 (SIB-R-85-1877) 
HEAT PUMPS/ENERGY ANALYSIS 
Energy expenditure for the construction and operation of selected 
power supply technologies (In German), 5:1151 (JUEL-1561) 
HEAT PUMPS/FLUIDIZED BED HEAT EXCHANGERS 
Use of fluidized bed heat exchangers in heat pump systems for 
improved performance. Technical status report, December |! 
1978-February 28, 1979, 5:1236 (COO-4490-7) 
Use of fluidized bed heat exchangers in heat pump systems for 
improved performance. Progress report, 5:1235 (COO-4490-4) 
HEAT PUMPS/PERFORMANCE 
Study of a system consisting of a heat pump combined with heat 
accumulation in the soil, 5:1227 (SIB-R-85-1877) 
HEAT RECOVERY/MEETINGS 
Basic research engineering: fluid dynamics and thermal processes, 
5:1649 (FE-2468-53) 
Basic research in engineering: fluid dynamics and thermal 
processes, 5:1650 (FE-2468-54) 
HEAT RECOVERY/RESEARCH PROGRAMS 
Basic research engineering: fluid dynamics and thermal processes, 
5:1649 (FE-2468-53) 
Basic research in engineering: fluid dynamics and thermal 
processes, 5:1650 (FE-2468-54) 
HEAT RECOVERY EQUIPMENT/TECHNOLOGY 
ASSESSMENT 
Plastic heat exchangers: a state-of-the-art review, 5:1275 (ANL-79- 


12) 
HEAT STORAGE 
See also LATENT HEAT STORAGE 
SENSIBLE HEAT STORAGE 
THERMAL ENERGY STORAGE EQUIPMENT 
THERMOCHEMICAL HEAT STORAGE 
HEAT STORAGE/MEETINGS 

Proceedings of solar energy storage options. Volume I. An 
intensive workshop on thermal energy storage for solar heating 
and cooling, 5:570 (CONF-790328-P1) 

Proceedings of solar energy storage options. Volume I. An 
intensive workshop on thermal energy storage for solar heating 
and cooling, 5:590 (CONF-790328-P2) 

HEAT STORAGE/TECHNOLOGY ASSESSMENT 

State-of-the-art: agricultural applications of solar storage systems, 
5:576 (CONF-790328-P1) 
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Thermal storage technologies for solar industrial process heat 
a 5:575 (CONF-790328-P1) 
HEAT TRANSFER 
See also CONVECTION 
HEAT FLOW 
HEAT TRANSFER/MEETINGS 
Basic research engineering: fluid dynamics and thermal processes, 
5:1649 (FE-2468-53) 
Basic research in engineering: fluid dynamics and thermal 
processes, 5:1650 (FE-2468-54) 
HEAT TRANSFER/NUMERICAL SOLUTION 
Heat transfer in thermally developing, absorbing, emitting and 
scattering slug and Couette flows between parallel plates with 
collocation method, 5:1658 
HEAT TRANSFER/RESEARCH PROGRAMS 
Basic research engineering: fluid dynamics and thermal processes, 
5:1649 (FE-2468-53) 
Basic research in engineering: fluid dynamics and thermal 
processes, 5:1650 (FE-2468-54) 
HEAT TRANSMISSION 
See HEAT TRANSFER 
HEAVY ION ACCELERATORS/PLANNING 
Next generation of relativistic heavy ion accelerators, 5:1673 
(GSI-P-5-78(V.2)) 
HEAVY ION ACCELERATORS/RESEARCH PROGRAMS 
Heavy ion fusion program, Argonne National Laboratory. Annual 
progress report, fiscal year 1978, 5:2322 (DOE/TIC-10260) 
HEAVY ION ACCELERATORS/USES 
Feasibility of heavy charged-particle microscopy, 5:1686 
HEAVY ION REACT IONS 
See also ARGON 40 REACTIONS 
BERYLLIUM 9 REACTIONS 
BORON 10 REACTIONS 
BORON 11 REACTIONS 
CALCIUM 40 REACTIONS 
CALCIUM 48 REACTIONS 
CARBON 12 REACTIONS 
CARBON 14 REACTIONS 
FLUORINE 19 REACTIONS 
IRON 56 REACTIONS 
KRYPTON 86 REACTIONS 
LANTHANUM 139 REACTIONS 
LITHIUM 6 REACTIONS 
LITHIUM 7 REACTIONS 
NEON 20 REACTIONS 
NIOBIUM 93 REACTIONS 
NITROGEN 14 REACTIONS 
OXYGEN 16 REACTIONS 
TITANIUM 50 REACTIONS 
XENON 136 REACTIONS 
HEAVY ION REACTIONS/COULOMB EXCITATION 
Characteristics of Coulomb fission, 5:2146 
HEAVY ION REACTIONS/FISSION 
Characteristics of Coulomb fission, 5:2146 
HEAVY ION REACTIONS/FRAGMENTATION 
Peripheral collisions of 2 GeV/nucleon Fe nuclei in nuclear 
emulsion. I. Light projectile fragments, 5:2118 (LBL-8151) 
HEAVY ION REACTIONS/INELASTIC SCATTERING 
Giant resonances excited by heavy-ions, 5:2169 (BNL-26598) 
HEAVY ION REACTIONS/PARTICLE PRODUCTION 
Low-energy pion production at 0° with heavy ions from 125 to 
400 MeV/nucleon, 5:2177 
HEAVY ION REACTIONS/POTENTIAL SCATTERING 
Giant resonances excited by heavy-ions, 5:2169 (BNL-26598) 
HEAVY ION REACTIONS/REVIEWS 
Topics in relativistic heavy-ion collisions (Mechanism), 5:2172 
(LBL-9611) 
HEAVY IONS/COLLISIONS 
Coincidence spectroscopy of continuum electron transfer in heavy 
ion collisions (Review), 5:2013 (CONF-790950-2) 
HEAVY IONS/ION-ATOM COLLISIONS 
Coincidence spectroscopy of continuum electron transfer in heavy 
ion collisions (Review), 5:2013 (CONF-790950-2) 
HEAVY IONS/L-S COUPLING 
Single-folding model for the spin-orbit potential between "°F and 
25Si, 5:2096 
HEAVY LEPTONS/MULTIPLE PRODUCTION 
Dilepton production by anti-neutrinos, 5:2048 (RL-78-081) 
HEAVY LEPTONS/PARTICLE PRODUCTION 
Recent results from neutrino interactions in heavy neon, 5:2047 
(RL-78-081) 
HEAVY LIQUID BUBBLE CHAMBERS/PARTICLE 
IDENTIFICATION 
Performance characteristics of the Fermilab 15-foot bubble 
chamber with a 1/3-scale internal picket fence (IPF) and a two- 
plane external muon identifier (EMI), 5:1698 (RL-78-081) 
HEAVY NUCLEI/ABUNDANCE 
Characteristics of Moessbauer transitions. Appendix I (Data 
collection, J,7), 5:2008 
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HEAVY NUCLEI/ENERGY 
Energy equivalents of one mm/sec. Appendix II, 5:2196 
HEAVY NUCLEI/ENERGY LEVELS 
Characteristics of Moessbauer transitions. Appendix I (Data 
collection, J,7r), 5:2003 
HEAVY NUCLEI/ENERGY-LEVEL TRANSITIONS 
Ratios of A<r?> for two transitions in the same element or 
nuclide. Appendix V, 5:2134 
Ratios of A<r?> for pairs of elements with analogous electronic 
structure. Appendix VI, 5:2135 
HEAVY NUCLEI/ISOMER SHIFT 
Energy equivalents of one mm/sec. Appendix II, 5:2196 
HEAVY NUCLEI/MOESSBAUER EFFECT 
Constants in isomer shift expressions. Appendix IV, 5:2125 
HEAVY NUCLEI/NUCLEAR RADII 
Ratios of A<r?> for two transitions in the same element or 
nuclide. Appendix V, 5:2134 
Ratios of A<r?> for pairs of elements with analogous electronic 
structure. Appendix VI, 5:2135 
HEAVY WATER MODERATED REACTORS 
See also CANDU TYPE REACTORS 
CIRUS REACTOR 
PHWR TYPE REACTORS 
SGHWR REACTOR 
HEAVY WATER MODERATED REACTORS/SEISMIC 
EFFECTS 
Multiple structure-soil interaction problem, 5:1041 (INIS-mf-4689) 
HEAVY WATER MODERATED REACTORS/TRITIUM 
Calculational and experimental investigations of tritium 
accumulation in heavy water reactors, 5:781 (ITEF-122(1977)) 
HEBER GEOTHERMAL FIELD/GEOTHERMAL POWER 
PLANTS 
Heber geothermal demonstration plant, 5:635 (EPRI-WS-78-97) 
HECTORITE 
See MONTMORILLONITE 
HEISENBERG MODEL/CONSERVATION LAWS 
Semi-classical spectrum of the continuous Heisenberg spin chain, 
5:2209 


HEISENBERG MODEL/SEMICLASSICAL 
APPROXIMATION 
Semi-classical spectrum of the continuous Heisenberg spin chain, 
5:2209 
HELIOS FACILITY/CRYOPUMPS 
Design and operational characteristics of the cryopump high- 
vacuum system for the 25000-liter target chamber of the Helios 
laser facility, 5:2340 (LA-UR-79-2535) 
HELIOSTATS/DESIGN 
Solar Central Receiver Prototype Heliostat. Volume I. Final 
technical report, 5:426 (SAN-1604-1) 
Solar Central Receiver Prototype Heliostat. Volume II. Phase II 
planning (preliminary), 5:427 (SAN-1604-2) 
HELIOSTATS/DYNAMIC LOADS 
me field wind-effects test. Final report, 5:421 (DOE/ET- 
0422-2) 
HELIOSTATS/WIND 
Heliostat field wind-effects test. Final report, 5:421 (DOE/ET- 


20422-2) 
HELIUM/COLLISIONS 
Diffraction of helium atoms by the basal (0001) face of graphite: a 
study of bound state resonances, 5:1993 
HELIUM/COSMOCHEMISTRY 
Helium abundance in galactic globular clusters, 5:1976 
HELIUM/ELECTRIC FIELDS 
Electrons on the surface of liquid helium, 5:2032 (LBL-9553) 
HELIUM/HYPERFINE STRUCTURE 
Hyperfine structure of the ground state of orthohelium in the 
nonrelativistic approximation, 5:2009 
HELIUM/SUPERFLUIDITY 
Electrons on the surface of liquid helium, 5:2033 (LBL-9553) 
HELIUM/SURFACE PROPERTIES 
Electrons on the surface of liquid helium, 5:2032 (LBL-9553) 
Electrons on the surface of liquid helium, 5:2033 (LBL 9553) 
HELIUM 3 REACTIONS/PICKUP REACTIONS 
Observation of *He and a/sup */ as intermediate states in three- 
pers reactions (45 to 65 MeV; energy spectra), 5:2101 (LBL- 
) 
HELIUM 3 REACTIONS/STRIPPING 
Observation of He and a/sup */ as intermediate states in three- 
ber reactions (45 to 65 MeV; energy spectra), 5:2101 (LBL- 
) 
HELIUM 3 REACTIONS/TRANSFER REACTIONS 
Production of /sup 235m/Pu fission isomer and 7** Pu in the 
reactions a + **U and *He + ***U (21 to 39 MeV), 5:2152 
(LBL-8151) 
HELIUM 3 TARGET/DEUTERON REACTIONS 
Cross section and vector analyzing power iT); in the processes 
*He(d vector, d)*He and *He(d vector, p)*He between 15 and 
40 MeV, 5:2093 (LBL-8151) 
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Scattering of polarized deuterons on *He between 10 and 17 MeV, 
5:2095 


HELIUM II/VORTEX FLOW 
Vortex patterns and energies in a rotating superfluid, 5:2034 
HELIUM IONS/BACKSCATTERING 
Anomalous yield enhancement for highly collimated 180° 
scattering of He* in amorphous and polycrystalline materials, 


:2023 
HELIUM IONS/CHANNELING 
Anomalous yield enhancement for highly collimated 180° 
scattering of He* in amorphous and polycrystalline materials, 


5:2023 
HELIUM IONS/LET 
Heavy particle comparative study. I. Depth-dose distributions, 
5:2180 
HEMATOPOIESIS 
See BLOOD FORMATION 
HEMICELLULOSE/SOLVENT EXTRACTION 
Fermentable sugars from cellulosic wastes as a natural resource, 
5:361 (CONF-7806107-P2) 
HEMOPHILUS 
See HAEMOPHILUS 
HEMOPOIESIS 
See BLOOD FORMATION 
HETEROCYCLIC COMPOUNDS 
See also AZINES 
PTERIDINES 
QUINOLINES 
HETEROCYCLIC COMPOUNDS/ELECTRIC 
CONDUCTIVITY 
Non-ohmic electrical conduction in the highly one-dimensional 
semiconductor methyltriphenylarsonium 
tetracyanoquinodimethane, 5:1531 
HETEROCYCLIC COMPOUNDS/TUNNEL EFFECT 
Non-ohmic electrical conduction in the highly one-dimensional 
semiconductor methyltriphenylarsonium 
tetracyanoquinodimethane, 5:1531 
HEXANE/CHEMICAL RADIATION EFFECTS 
Reactivity/rate constant ratio for scavengers of charged particles 
in nonpolar liquids, 5:1596 (DOE/TIC-10257) 
HEXANE/EQUATIONS OF STATE 
Shock compression data for liquids. I. Six hydrocarbon 
compounds, 5:1580 
HIGGS BOSONS/HADRONIC PARTICLE DECAY 
Higgs particle production by Z — Hy (SU(2) XU(1) gauge theory, 
coupling, leading order), 5:2067 
HIGGS BOSONS/RADIATIVE DECAY 
Higgs particle production by Z —- Hy (SU(2) XU(1) gauge theory, 
coupling, leading order), 5:2067 
HIGH ENERGY PHYSICS/RESEARCH PROGRAMS 
Experimental investigations in particle physics at intermediate 
energies. Progress report, December 1, 1978-November 30, 1979 
(Summaries of research activities at Temple Univ.), 5:2036 
(COO-3539-11) 
High energy physics at Tufts University. Progress report, 
ptember 1979 (Summaries of research activities at Tufts 
Univ.), 5:2035 (COO-3023-24) 
HIGH EXPLOSIVES 
See CHEMICAL EXPLOSIVES 
HIGH FLUX NEUTRON SOURCE FACILITY 
See NEUTRON SOURCE FACILITIES 
HIGH-BETA PLASMA/DRIFT INSTABILITY 
Effect of finite beta on drift wave turbulence and particle 
confinement, 5:2258 (PPPL-1585) 
HIGH-BETA PLASMA/OHM LAW 
Ohm's law in turbulent plasmas and beta limitations by anomalous 
diffusion, 5:2251 
HIGH-LEVEL RADIOACTIVE WASTES/HAZARDS 
Determination of performance criteria for high-level solidified 
nuclear waste, 5:253 (UCID-18121) 
HIGH-LEVEL RADIOACTIVE WASTES/LEACHING 
Devitrification and leaching effects in HLW glass: comparison of 
simulated and fully radioactive waste glass, 5:278 (CONF- 
20- 


) 
HIGH-LEVEL RADIOACTIVE WASTES/MELTING 
Laboratory-scale glass melter for testing defense waste glass, 5:259 
(CONF-790420-) 
HIGH-PURITY GE DETECTORS/TIMING PROPERTIES 
Event timing in high purity germanium coaxial detectors, 5:1692 
(ORO-5933-T2) 
HIGH-TEMPERATURE FUEL CELLS/CONNECTORS 
Thin film battery/fuel cell power generating system. Final report, 
Task E-4, April 1976-April 1978, 5:1211 (CONS-1197-9) 
HIGH-TEMPERATURE FUEL CELLS/CORROSION 
PROTECTION 
Molten carbonate fuel cell corrosion inhibition (Patent), 5:1214 
HIGH-TEMPERATURE FUEL CELLS/DESIGN 
Thin film battery/fuel cell power generating system. Final report, 
Task E-4, April 1976-April 1978, 5:1211 (CONS-1197-9) 
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HIGH-TEMPERATURE FUEL CELLS/ELECTRODES 
Thin film battery/fuel cell power generating system. Final report, 
Task E-4, April 1976-April 1978, 5:1211 (CONS-1197-9) 
HIGH-TEMPERATURE FUEL CELLS/FUEL SYSTEMS 
Pressure effect on fuel gas composition and molten carbonate fuel 
cell operation, 5:1213 (CONF-7810130-5) 
HIGH-TEMPERATURE FUEL CELLS/MATERIALS 
Thin film battery/fuel cell power generating system. Final report, 
Task E-4, April 1976-April 1978, 5:1211 (CONS-1197-9) 
HIGH-TEMPERATURE FUEL CELLS/PRESSURE 
DEPENDENCE 
Pressure effect on fuel gas composition and molten carbonate fuel 
cell operation, 5:1213 (CONF-7810130-5) 
HIGH-TEMPERATURE FUEL CELLS/RESEARCH 
PROGRAMS 
Advanced fuel cell development, 5:1210 (ANL-79-22) 
Chemical Engineering Division research highlights, 1978, 5:1141 
(ANL-79-22) 
HIGH-TEMPERATURE FUEL CELLS/SEALS 
Molten carbonate fuel cell corrosion inhibition (Patent), 5:1214 
HIGH-TEMPERATURE FUEL CELLS/SOLID 
ELECTROLYTES 
Thin film battery/fuel cell power generating system. Final report, 
Task E-4, April 1976-April 1978, 5:1211 (CONS-1197-9) 
HIGH-TEMPERATURE GAS-COOLED REACTOR 
See HTGR TYPE REACTORS 
HISTONES/COMPLEXES 
Physical properties of inner histone-DNA complexes, 5:1803 
HISTONES/MOLECULAR STRUCTURE 
Nucleosome conformation: pH and organic solvent effects, 5:1804 
HOLMIUM 163/ENERGY-LEVEL TRANSITIONS 
Average lifetimes of collective transitions in the spin 30 to 50 
region, 5:2136 (LBL-8151) 
HOLMIUM 163/QUADRUPOLE MOMENTS 
Average lifetimes of collective transitions in the spin 30 to 50 
region, 5:2136 (LBL-8151) 
HOLMIUM ALLOYS/MAGNETOSTRICTION 
Magnetostriction of RFes and RgFe2; compounds (R = rare 
earth), 5:1429 (ISM-230) 
HOLMIUM ALLOYS/SPECIFIC HEAT 
Heat capacity studies of RFe2 intermetallic compounds (R = Ho, 
Er and Lu)/sup a/, 5:1426 (ISM-215) 
HOMOGENEOUS PLASMA/DISPERSION RELATIONS 
Valid approximations of the dispersion equation, 5:2264 
HOMOGENEOUS PLASMA/ELECTROMAGNETIC 
RADIATION 
Valid approximations of the dispersion equation, 5:2264 
HORDEUM 
See BARLEY 
HOSPITALS/ENERGY CONSERVATION 
Identification of energy issues in health care, 5:1245 (DOE/TIC- 
10254) 
HOSPITALS/ENERGY CONSUMPTION 
Identification of energy issues in health care, 5:1245 (DOE/TIC- 


10254 
HOSPITALS/SOLAR SPACE HEATING 
Design/construction approach to the Solar Demonstration Project 
at the Children’s Hospital Medical Center, 5:458 (CONF- 
780701-(Rev.)) 
HOSPITALS/SOLAR WATER HEATING 
Design/construction approach to the Solar Demonstration Project 
at the Children’s Hospital Medical Center, 5:458 (CONF- 
780701-(Rev.)) 
HOSPITALS/TOTAL ENERGY SYSTEMS 
Institutional total energy case studies, 5:1167 (ANL/CNSV-TM- 


15) 
HOT WATER/TRANSPORT 
Thermal conveyance systems, 5:1278 (ANL/CES/TE-78-6) 
HOT-DRY-ROCK SYSTEMS/GEOTHERMAL EXPLORATION 
Hot dry rock geothermal energy development program. 
Semiannual report, October 1, 1978-March 31, 1979, 5:612 (LA- 
7959-HDR) 
HOT-DRY-ROCK SYSTEMS/LEGAL ASPECTS 
Hot dry rock geothermal resource ownership and the law, 5:619 
(LA-8027-HDR) 
HOT-DRY-ROCK SYSTEMS/OWNERSHIP 
Hot dry rock geothermal resource ownership and the law, 5:619 
(LA-8027-HDR) 
HOT-DRY-ROCK SYSTEMS/RESEARCH PROGRAMS 
Hot dry rock geothermal energy development program. 
Semiannual report, October 1, 1978-March 31, 1979, 5:612 (LA- 
7959-HDR) 
HOT-DRY-ROCK SYSTEMS/RESOURCE POTENTIAL 
Hot dry rock geothermal energy development program. 
Semiannual report, October 1, 1978-March 31, 1979, 5:612 (LA- 
7959-HDR) 


HUMAN CELLS 


HOUSES/APPLIANCES 
Characteristics of the housing stock and households: preliminary 
findings from the National Interim Energy Consumption 
Survey, 5:1237 (DOE/EIA-0199/P) 
HOUSES/ENERGY CONSUMPTION 
Characteristics of the housing stock and households: preliminary 
findings from the National Interim Energy Consumption 
Survey, 5:1237 (DOE/EIA-0199/P) 
HOUSES/PASSIVE SOLAR COOLING SYSTEMS 
Role of storage in a roof pond residence: heating season, 5:472 
(CONF-790328-P2) 
HOUSES/PASSIVE SOLAR HEATING SYSTEMS 
Role of storage in a roof pond residence: heating season, 5:472 
(CONF-790328-P2) 
HOUSES/SENSIBLE HEAT STORAGE 
Case study of the Brownell low energy requirement house 
(thermal storage analysis), 5:1233 (CONF-790328-P2) 
HOUSES/SOLAR SPACE HEATING 
Annual cycle storage for building heating and cooling with a 
passive hybrid solar system, 5:469 (CONF-790328-P1) 
Evolution of a solar greenhome, 5:516 
Hybrid passive systems I: design considerations, theoretical 
predications, and performance of an attached solar greenhouse 
used to heat a dwelling, 5:508 
Thermal performance of the Perl-Mack Enterprises, Inc. Solar 
Energy System, 5:463 (CONF-780701-(Rev.)) 
HOUSES/SOLAR WATER HEATING 
Annual cycle storage for building heating and cooling with a 
passive hybrid solar system, 5:469 (CONF-790328-P1) 
Thermal performance of the Perl-Mack Enterprises, Inc. Solar 
Energy System, 5:463 (CONF-780701-(Rev.)) 
HOUSES/THERMAL INSULATION 
Technique for measuring the apparent thermal conductivity of flat 
insulations, 5:1242 (ORNL/TM-6494) 
HOUSES/THERMAL MASS 
Case study of the Brownell low energy requirement house 
(thermal storage analysis), 5:1233 (CONF-790328-P2) 
HPRR REACTOR/FUEL ELEMENTS 
Operational method for demonstrating fuel loading integrity in a 
reactor having accessible **°U fuel, 5:975 (ORNL/TM-4898) 
HTGR TYPE REACTORS 
See also AVR REACTOR 
THTR-300 REACTOR 
HTGR TYPE REACTORS/COATED FUEL PARTICLES 
Prediction of irradiation behaviour of HTGR fuel particle 
coatings by structural characterization of LTI pyrocarbons, 
5:1465 (Juel-Conf-25) 
Simulated fission product oxide behavior in Triso-coated HTGR 
fuel, 5:779 (ORNL/TM-6741) 
HTGR TYPE REACTORS/CONTAINMENT BUILDINGS 
Effects of soil-structure interaction modeling techniques on in- 
structure response spectra, 5:1026 (INIS-mf-4689) 
HTGR TYPE REACTORS/DEPRESSURIZATION 
CNTB program for the analysis of partially mixed containment 
atmospheres during depressurization events, 5:996 (GA-A- 
13753) 
HTGR TYPE REACTORS/DUCTS 
Temperature distribution in a coaxial ring tube duct for HTR 
applications, 5:774 (IEA-509) 
HTGR TYPE REACTORS/FUEL CYCLE 
Processes for immobilization of high-level solid wastes by glass 
and ceramic matrices, 5:263 (CONF-790420-) 
HTGR TYPE REACTORS/HEAT EXCHANGERS 
Heat exchanger designs for gas turbine HTGR power plant, 5:772 
(GA-A-15423) 
HTGR TYPE REACTORS/NUCLEAR FUEL CONVERSION 
Investigation of LMFBRs with Th blanket for supply of U-233 to 
HTGR, 5:806 (JAERI-M-7763) 
HTGR TYPE REACTORS/PRESSURE VESSELS 
Effects of soil-structure interaction modeling techniques on in- 
structure response spectra, 5:1026 (INIS-mf-4689) 
HTGR TYPE REACTORS/REACTOR COMPONENTS 
Probabilistic approach to determine the integrity of multi- 
component reactor structures using limited test data, 5:775 
(INIS-mf-4690) 
HTGR TYPE REACTORS/REACTOR OPERATION 
Operating units status report data as of July 31, 1979. Licensed 
operating reactors data for decisions, 5:744 (NUREG- 
0020(Vol.3)(No.8)) 
HTGR TYPE REACTORS/REACTOR SAFETY 
HTGR safety program, 5:771 (GA-A-15415) 
HTGR TYPE REACTORS/STEAM GENERATORS 
Steam generator of the HTR type reactors, 5:770 (CEA-CONF- 
4156) 
HUMAN CELLS 
See ANIMAL CELLS 
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HUMAN POPULATIONS/ENVIRONMENTAL EXPOSURE 
PATHWAY 
Preliminary evaluation of the BIODOSE computer program (For 
simulating radionuclide transport ee uatic ecosystems 
and predicting the dose to humans), 5:1 92 (UCID-18267) 
Radiological safety evaluation report for NUWAX-79 exercise 
(Simulation of nuclear weapons accident), 5:1911 (UCID-18173) 
Statistical analysis of selected parameters for predicting food chain 
transport and internal dose of radionuclides. Final report, 5:1774 
(NUREG/CR-1004) 
HUMAN POPULATIONS/LOW DOSE IRRADIATION 
Genetic risks from radiation: recent assessments by the BEIR and 
UNSCEAR Committees and suggestions as to how future 
research can improve such estimates, 5:1874 (CONF-790977-1) 
HUMAN POPULATIONS/RADIATION DOSES 
Preliminary evaluation of the BIODOSE computer program (For 
simulating radionuclide transport through aquatic ecosystems 
and predicting the dose to humans), 5:1792 (UCID-18267) 
Radiological safety evaluation report for NUWAX-79 exercise 
(Simulation of nuclear weapons accident), 5:1911 (UCID-18173) 
Statistical analysis of selected parameters for predicting food chain 
transport and internal dose of radionuclides. Final report, 5:1774 
(NUREG/CR-1004) 
HUMIDITY 
Deposition of sulfuric acid aerosols in rats as affected by ambient 
relative humidity, aerosol droplet size and concentration of the 
aerosol, 5:1935 (LF-60(12-78)) 
HYBRID ELECTRIC-POWERED VEHICLES/ 
COMMERCIALIZATION 
Electric and hybrid vehicle program. Quarterly report, April- 
May-June 1979, 5:1325 (DOE/CS-0026-7) 
HYBRID REACTORS/BREEDING BLANKETS 
Hybrid reactor blankets for constant energy multiplicaton and flat 
power distribution, 5:902 (NRCN-472) 
HYBRID REACTORS/COOLING SYSTEMS . 
Gas-cooled blanket for a fusion-fission reactor: possible designs 
and heat flow diagrams, 5:2312 
HYBRID REACTORS/COST 
Scoping and sensitivity analyses for the Demonstration Tokamak 
Hybrid Reactor (DTHR), 5:2269 (WFPS-TME-79-012) 
HYBRID REACTORS/DESIGN 
Interim report on the tandem mirror hybrid design study, 5:2266 
(UCID-18078) 
Mirror hybrid (fusion-fission) reactor, 5:2272 
HYBRID REACTORS/NUCLEAR FUELS 
Nuclear fuel problem and fusion-fission hybrid reactors, 5:1166 
HYBRID REACTORS/PERFORMANCE 
Scoping and sensitivity analyses for the Demonstration Tokamak 
Hybrid Reactor (DTHR), 5:2269 (WFPS-TME-79-012) 
HYBRID REACTORS/SPECIFICATIONS 
Parametric analysis of conceptual E-beam fusion reactors, 5:2333 
HYBRID REACTORS/SYSTEMS ANALYSIS 
Scoping and sensitivity analyses for the Demonstration Tokamak 
Hybrid Reactor (DTHR), 5:2269 (WFPS-TME-79-012) 
HYDRAULIC FRACTURING/OPTIMIZATION 
Development of techniques for optimizing selection and 
completion of western tight gas sands. Phase I report, 9 
November 1978-31 December 1978, 5:177 (CONF-790805-P3) 
HYDRAULIC FRACTURING/PRESSURE DEPENDENCE 
Analysis of pressure data of vertically fractured injection wells, 
5:119 (METC/CR-79/25) 
HYDRAULIC FRACTURING/PRODUCTIVITY 
Massive hydraulic fracture containment and productivity analyses 
of MEC Muse-Duke well No. 1, 5:174 (CONF-790805-P3) 
HYDRAZINE/BIOCHEMICAL REACTION KINETICS 
Effects of carcinogenic and non-carcinogenic chemicals on plasma 
esterases in BALB/c mice, 5:1812 
HYDRIODIC ACID/PHOTOCHEMICAL REACTIONS 
Thermal rate constants, energy dependence and isotope effect for 
laser initiated halogen-hydrogen halide reactions, 5:1593 
HYDROBROMIC ACID/CHEMICAL REACTIONS 
Production of electronically-excited species by photoselection of 
pathways (POP). Final report, February 1, 1978-June 30, 1979 
(F + HBr — HF + Br), 5:1589 (COO-4644-4) 
HYDROBROMIC ACID/PHOTOCHEMICAL REACTIONS 
Thermal rate constants, energy dependence and isotope effect for 
laser initiated halogen-hydrogen halide reactions, 5:1593 
HYDROCARBONS 
See also ALKANES 
ALKENES 
ANTHRACENE 
BENZANTHRACENE 
BENZENE 
BENZOPYRENE 
CHRYSENE 
FLUORENE 
NAPHTHALENE 
PHENANTHRENE 
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PYRENE 


TOLUENE 
HYDROCARBONS/CHEMICAL REACTION YIELD 
Photochemical conversion of coal to gasoline in an entrained bed 
reactor (Ph. D. Thesis; Ker atom production and 
reactions; 115 references), 5:17 (ORO-5020-T 1) 
HYDROCARBONS/COMBUSTION 
Fundamental combustion and diagnostics research at Sandia. 
Progress report, April-June 1979, 5:1608 (SAND-79-8256) 
HYDROCARBONS/DEHYDROGENATION 
Dehydrogenation catalyst (Patent), 5:1584 
HYDROCARBONS/HYDROGENATION 
Hydrocarbon conversion with an activated multimetallic catalytic 
composite (Patent), 5:131 
Pretreating process for the stabilization of a catalyst for the 
conversion of aromatic hydrocarbons (Patent), 5:130 
HYDROCARBONS/ISOMERIZATION 
Pretreating process for the stabilization of a catalyst for the 
conversion of aromatic hydrocarbons (Patent), 5:130 
HYDROCARBONS/MONITORING 
Instrumentation for environmental monitoring: biomedical 
(Update to manual), 5:1738 (LBL-1(Vol.4)) 
HYDROCORTISONE/BIOLOGICAL EFFECTS 
Memory facilitating and anti-amnesic effects of corticosteroids, 
5:1797 


HYDRODYNAMICS 
See also MAGNETOH YDRODYNAMICS 
HYDRODYNAMICS/FICK LAWS 
Modification of Fick’s law, 5:2029 
HYDROGEN/ATOM-ATOM COLLISIONS 

Distribution of energy in bimolecular chemiluminescent reactions 
involving hydrogen atoms. Final report, May 1, 1978-April 30, 
1979, 5:2014 (COO-2326-38) 

HYDROGEN/ATOM-MOLECULE COLLISIONS 

Distribution of energy in bimolecular chemiluminescent reactions 
involving hydrogen atoms. Final report, May 1, 1978-April 30, 
1979, 5:2014 (COO-2326-38) 

H + O2. — OH + O; NO reduction by NHs, 5:1608 (SAND-79- 
8256) 

HYDROGEN/CHEMICAL REACTION KINETICS 

Photochemical conversion of coal to gasoline in an entrained bed 
reactor (Ph. D. Thesis; hydrogen atom production and 
reactions; 115 references), 5:17 (ORO-5020-T1) 

HYDROGEN/CHEMICAL REACTION YIELD 

Radiolytic gas generation in concrete made with incinerator ash 

containing transuranium nuclides, 5:282 (DP-MS-79-25) 
HYDROGEN/CHEMICAL REACTIONS 

Statistical behavior and the detailed dynamics of collinear F + He 

trajectories, 5:2019 
HYDROGEN/CHEMISORPTION 

Alloy catalysts with monolith supports for methanation of coal- 
derived gases. Quarterly technical progress report, December 
21, 1978-March 20, 1979, 5:6 (FE-2729-6) 

Hydrogen chemisorption and oxidation of transition metal 
carbides, 5:1485 (C00-1 198-1277) 

I. The interaction of ammonia with single crystal rhodium 
catalysts. II. Hydrogen and nitrogen adsorption on a W(111) 
surface: a theoretical molecular orbital approach, 5:1574 

Theoretical studies of chemisorption on transition metal surfaces: 
interaction of hydrogen with titanium, 5:1424 (COO-4387-2) 

Theroretical studies of chemisorption on transition metal surfaces: 
interaction of hydrogen with titanium. Progress report, June 1, 
1978-July 31, 1979, 5:1425 (COO-4387-3) 

HYDROGEN/DIFFUSION 

Magnetic fusion energy research, 5:2336 (ANL-79-22) 
HYDROGEN/EXCITED STATES 

Rydberg states of Hs, 5:2000 
HYDROGEN/ION-ATOM COLLISIONS 

Charge exchange in low energy D and T beams (100 and 150 
keV), 5:2017 (LA-7999-MS) 

HYDROGEN/ISOTOPE SEPARATION 

Studies of hydrogen isotope separation fore Pena hydride in 

a temperature cycling process, 5:320 (BNL-26663) 
HYDROGEN/OXIDATION 

Hydrogen chemisorption and oxidation of transition metal 

carbides, 5:1485 (COO-1198-1277) 
HYDROGEN/PHOTON-ATOM COLLISIONS 

Tunable coherent uv to near ir generation using high order 

stimulated Raman scattering, 5:1997 (UCRL-83343) 
HYDROGEN/SUPPLY AND DEMAND 

Demand and supply of hydrogen as chemical feedstock in the 

USA, 5:331 
HYDROGEN 1 TARGET/DEUTERON REACTIONS 

Tensor analyzing power in d vector + p scattering and the 

deuteron D-state (45 MeV), 5:2092 (LBL-8151) 
HYDROGEN 1 TARGET/NEUTRON REACTIONS 

Precise y-ray energies from radionuclide decay and the (n,y) 
reaction: revised values for the neutron mass and selected 
neutron binding energies, 5:2091 (CONF-790968-1) 
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Test of isospin invariance in the np — d7r° reaction at 795 MeV 
Ser ee 5:2052 
HYDROGEN 2 
See DEUTERIUM 
HYDROGEN 3 
See TRITIUM 
HYDROGEN BROMIDES 
See HYDROBROMIC ACID 
HYDROGEN FUELS/PERFORMANCE TESTING 
Hydrogen-fueled postal vehicle performance evaluation, 5:1343 
(JPL-PUBL-79-55) 
HYDROGEN FUELS/RESEARCH PROGRAMS 
Hy; drogen engine data. Part II, 5:1329 (CONF-781050-) 
HYDROGEN FUELS/STORAGE 
Development of lightweight hydrides, 5:1330 (CONF-781050-) 
HYDROGEN PHOSPHATES 
See PHOSPHORIC ACID 
HYDROGEN PRODUCTION/PHOTOCHEMICAL REACTIONS 
Photochemical solar energy conversion. Final report, February 1, 
1977-January 31, 1978, 5:330 (NMEI-34) 
HYDROGEN PRODUCTION/PHOTOELECTROLYSIS 
Electron spectroscopy studies of clean oxide surfaces, 
chemisorbed molecules and photo-assisted processes, 5:417 
(LBL-9021) 
HYDROGEN PRODUCTION/PHOTOLYSIS 
Photochemical solar energy conversion. Final report, February 1, 
1977-January 31, 1978, 5:330 (NMEI-34) 
HYDROGEN PRODUCTION/RADIOLYSIS 
Realistic assessment of direct radiolysis for synthetic fuels 
production using fusion radiation sources, 5:322 (LA-UR-79- 
2558 


HYDROGEN SILICATES 
See SILICIC ACID 
HYDROGEN STORAGE 
See aiso TANKS 
HYDROGEN STORAGE/HYDRIDES 
Development of lightweight hydrides, 5:1330 (CONF-781050-) 
HYDROGEN STORAGE/LANTHANUM HYDRIDES 
Basic energy science, 5:1558 (ANL-79-22) 
HYDROGEN STORAGE/NICKEL HYDRIDES 
Basic energy science, 5:1558 (ANL-79-22) 
HYDROGEN SULFATES 
See SULFURIC ACID 
HYDROGEN SULFIDES/REMOVAL 
Geysers power plant H2S abatement research and development, 
5:629 (EPRI-WS-78-97) 
Upstream removal of H2S from geothermal steam, 5:632 (EPRI- 
WS-78-97) 
HYDROXYBENZENE 
See PHENOL 
HYDROXYL RADICALS/BIOLOGICAL EFFECTS 
Mechanisms for radiation damage in DNA. Progress report, 
November 1, 1978-October 31, 1979, 5:1595 (COO-2364-16) 
HYDROXYL RADICALS/FLUORESCENCE 
Quenching rates and fluorescence efficiency in the A *=* state of 
OH, 5:1986 
HYDROXYL RADICALS/ROTATIONAL STATES 
Distribution of energy in bimolecular chemiluminescent reactions 
involving hydrogen atoms. Final report, May 1, 1978-April 30, 
1979, 5:2014 (COO-2326-38) 
HYGROMETRY/PERFORMANCE 
Measurement of moisture in gases, 5:1716 


I-BEAM TYPE REACTORS/RESEARCH PROGRAMS 
Notes of a symposium on heavy ion fusion, held at the Cosener’s 
House, Abingdon on 16 June 1978, 5:2324 (RL-79-003) 
I-BEAM TYPE REACTORS/REVIEWS 
Physics of inertial confinement pellets, 5:2326 (UCRL- 
82426(Rev.1)) 
IBR-2 REACTOR/FUEL ELEMENTS 
Experimental investigation of the thermal shock effects in the 
IBR-2 fuel element, 5:971 (JINR-3-11551) 
Thermomechanical analysis of the IBR-2 pulse reactor fuel pin, 
5:1074 (JINR-3-11550) 
IBR-2 REACTOR/SPECIFICATIONS 
IBR-2 test reactor, 5:966 (INIS-mf-4717) 
IBR-30 REACTOR/REACTOR CONTROL SYSTEMS 
Logic of the IBR-30 pulsed fast reactor control and protection 
during start-up, 5:941 (JINR-13-11147) 
IBR-30 REACTOR/REACTOR PROTECTION SYSTEMS 
Logic of the IBR-30 pulsed fast reactor control and protection 
during start-up, 5:941 (JINR-13-11147) 


IMMUNOGLOBULINS/BINDING ENERGY 


IBR-30 REACTOR/REACTOR START-UP 
Logic of the IBR-30 pulsed fast reactor control and protection 
during start-up, 5:941 (JINR-13-11147) 
ICE/DISLOCATIONS 
Limiting mechanisms of dislocation motion in ice, 5:1519 (COO- 
1198-1276) 
ICE/RADIOLYSIS 
High power electron spin echo modulation studies of silver atom 
solvation and desolvation in ice matrices: Geometrical models 
for silver cation and silver atom aqueous solvation shells, 5:1766 
ICE/RELAXATION 
Limiting mechanisms of dislocation motion in ice, 5:1519 (COO- 
1198-1276) 
ICES/EVALUATION 
Market penetration of new energy systems estimated by 
econometric and stochastic methodology, 5:1149 (CONF- 
790852-2) 
ICES/MARKET 
Market penetration of new energy systems estimated b: 
econometric and stochastic methodology, 5:1149 (CONF- 
790852-2) 
Bar sine ans once 
Thermal conveyance systems, 5:1278 (ANL/CES/TE-78-6) 
ICES/THERMAL ENERGY STORAGE EQUIPMENT 
= =— thermal-energy storage, 5:1135 (ANL/CES/ 
IDAHO/GEOTHERMAL RESOURCES 
Castle Creek known geothermal resource area: an environmental 
analysis, 5:627 (EGG-GTH-5003) 
Crane Creek known geothermal resource area: an environmental 
analysis, 5:626 (EGG-GTH-5002) 
Mountain home known geothermal resource area: an 
environmental analysis, 5:628 (EGG-GTH-5005) 
Vulcan Hot Springs known geothermal resource area: an 
environmental analysis, 5:625 (EGG-GTH-5001) 
IDAHO/WIND POWER 
Eolian features as indicators of high-wind areas in the Pacific 
Northwest. Progress report, 5:667 (DOE/ET/20383-5) 
IDAHO CHEMICAL PRi ING PLANT/RADIOACTIVE 
WASTE PROCESSING 
Pelleted waste form for high-level ICPP wastes, 5:241 (CONF- 
790420-) 
IDAHO MATERIALS TESTING REACTOR 
See MTR REACTOR 
IEAR-1 REACTOR/RADIOACTIVITY 
Radiation levels in the poll surface of IEA-R1 reactor, 5:964 
(IEA-DT-064) 
IEUS/COMPUTERIZED SIMULATION 
District energy system analysis (DESA): user's manual, 5:1169 
(NP-23907) 
IGNITION/MATHEMATICAL MODELS 
Frank-Kamenetskii problem revisited. Part I: boundary conditions 
of the first kind (Arrhenius self-heating solids), 5:1607 (SAND- 
78-1509(Rev.)) 
IGT WASTE PROCESS 
See BIOGAS PROCESS 
ILLINOIS/AGRICULTURE 
Prime farmland disturbance from coal surface mining in the corn 
belt, 1980-2000, 5:26 (ANL/ES-70) 
ILLINOIS/COAL RESERVES 
Prime farmland disturbance from coal surface mining in the corn 
belt, 1980-2000, 5:26 (ANL/ES-70) 
IMAGE PROCESSING/LEAST SQUARE FIT 
Local image restoration by a least-squares method, 5:2211 
IMAGE TUBES/RESOLUTION 
Application of near-infrared microscopy to materials science, 
5:1441 


IMIDAZOLES/LABELLING 
15N NMR of cis-diamine-platinum(II) complexes in aqueous 
solution, 5:1587 
IMINES/PHOTOCHEMICAL REACTIONS 
Photooxygenations of sydnones and azomethine imines, 5:1592 
IMMUNE REACTIONS/BIOLOGICAL RADIATION 
Culture of normal human biood cells in a diffusion chamber 
system II. Lymphocyte and plasma cell kinetics, 5:1820 (BNL- 
26619) 
Effects of inhaled insoluble **°PuO, on immune responses 
following lung immunization, 5:1899 (LF-60(12-78)) 
IMMUNE REACTIONS/INHIBITION 
ba sas of stem cells and immune response and enhancement 
viral leukemogenesis by chemical carcinogens (Methyl 
methanesulfonate; benzo(a)pyrene; mice), 5:1934 (COO-4800-6) 
IMMUNITY/CHEMICAL A‘' ATION 
Immunotoxicology of fossil fuel effluents: complement activation, 
5:1922 (LF--60(12-78)) 
IMMUNOGLOBULINS/BINDING ENERGY 
Binding of immunoglobulin G to phospholipid vesicles by 
sonication, 5:1802 





IMMUNOSUPPRESSION/RADIOINDUCTION 


IMMUNOSUPPRESSION/RADIOINDUCTION 
Culture of normal human blood cells in a diffusion chamber 
system II. Lymphocyte and plasma cell kinetics, 5:1820 (BNL- 
26619 
IMPERFECTIONS 
See DEFECTS 
IMPERMEABLE DRY ROCK 
See HOT-DRY-ROCK SYSTEMS 
IMPINGEMENT/REVIEWS 
Impingement, 5:1780 
IMPURITIES/DIFFUSION 
Computer simulation of the correlation factor for impurity 
diffusion, 5:2200 
IMPURITIES/FAR ULTRAVIOLET RADIATION 
Vacuum ultra-violet spectroscopy on high-temperature T.F.R. 
Tokamak plasmas, 5:2239 (EUR-CEA-FC-919) 
IN VITRO/SISTER CHROMATID EXCHANGES 
Sister-Chromatid Exchanges induced in rabbit lymphocytes by 2- 
aminofluorene and 2-acetylaminofluorene after in vitro and in 
vivo metabolic activation, 5:1828 
IN VIVO/SISTER CHROMATID EXCHANGES 
Sister-Chromatid Exchanges induced in rabbit lymphocytes by 2- 
aminofluorene and 2-acetylaminofluorene after in vitro and in 
vivo metabolic activation, 5:1828 
INCINERATORS/DESIGN 
Design of an experimental incinerator for alpha waste, 5:266 (DP- 


1521) 
INCOLOY 800/FATIGUE 
Development of a procedure for estimating the high cycle fatigue 
strength of some high temperature structural alloys, 5:1379 
(BNL-NUREG-26085) 
INCOLOY 800/PITTING CORROSION 
Pitting corrosion in 2-1/4 Cr-1 Mo steel duplex tubes: low 
temperature tests, 5:1451 (WARD-NA-3045-56) 
INCOLOY 800/STRAINS 
Bilinear representation of the cyclic stress-strain behavior of 
Incoloy 800, 5:1412 
INCOLOY 800/STRESSES 
Bilinear representation of the cyclic stress-strain behavior of 
Incoloy 800, 5:1412 
INCOMPRESSIBLE FLOW/BOUNDARY LAYERS 
Introduction to computational techniques for boundary layers, 
5:2028 (SAND-79-0893) 
INCOMPRESSIBLE FLOW/MATHEMATICAL MODELS 
Solution of the time-dependent incompressible Navier-Stokes and 
Boussinesq equations using the Galerkin finite element method, 
5:1656 (UCRL-82899) 
INCOMPRESSIBLE FLOW/NUMERICAL SOLUTION 
Introduction to computational techniques for boundary layers, 
5:2028 (SAND-79-0893) 
INCONEL 600/STRESS CORROSION 
Stress corrosion cracking of Inconel 600 tubing in deaerated high 
temperature water, 5:1447 (NUREG/CR-0858) 
INCO 625/PERMEABILITY 
Magnetic fusion energy research, 5:2336 (ANL-79-22) 
INCONEL 718/PERMEABILITY 
Magnetic fusion energy research, 5:2336 (ANL-79-22) 
INCONEL 82/MECHANICAL PROPERTIES 
Effects of thermal aging on the mechanical properties of a 2-1/4 
Cr-1Mo steel/Inconel 82 transition joint fusion zone, 5:1384 
(GEFR-00446) 
INCONEL 82/WELDED JOINTS 
Effects of thermal aging on the mechanical properties of a 2-1/4 
Cr-1Mo steel/Inconel 82 transition joint fusion zone, 5:1384 
(GEFR-00446) 
INCONEL ALLOYS 
See also INCONEL 600 
INCONEL 625 
INCONEL 718 
INCONEL 82 
INCONEL X750 
INCONEL ALLOYS/CORROSION RESISTANCE 
Behavior of spent LWR fuel assemblies, 5:749 
INCONEL X750/FRACTURE PROPERTIES 
Effect of temperature on the fracture toughness behavior of 
Inconel X-750, 5:1386 (HEDL-SA-1818) 
IN-CORE FUEL MANAGEMENT 
See FUEL MANAGEMENT 
INDIA/ALCOHOL FUELS 
Activities in India on alternative fuels: guest presentation, 5:1341 
(CONF-781050-) 
INDIANA/AGRICULTURE 
Prime farmland disturbance from coal surface mining in the corn 
belt, 1980-2000, 5:26 (ANL/ES-70) 
INDIANA/COAL RESERVES 
Prime farmland disturbance from coal surface mining in the corn 
belt, 1980-2000, 5:26 (ANL/ES-70) 
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INDIUM/DIFFUSION 
Formation of supersaturated alloys by ion implantation and 
ulsed-laser annealing, 5:1432 (ORO-0033-T1) 
INDIUM CHLORIDES AN SPECTRA 
Basic energy science, 5:1558 (ANL-79-22) 
INDIUM OXIDES/IONIC CONDUCTIVITY 
Decomposition reactions in some lithium ionic conductors, 5:1478 
(INKA-Conf-79072-002) 
INDONESIA/NATURAL GAS 
Energy’s role in United States and Indonesian relations, 5:1186 
(ID-79-10) 
INDONESIA/PETROLEUM 
Energy's role in United States and Indonesian relations, 5:1186 
(ID-79-10) 
INDOOR AIR POLLUTION/MEASURING METHODS 
Indoor/outdoor measurements of formaldehyde and total 
aldehydes, 5:1241 (LBL-9397) 
INDUSTRIAL PLANTS 
See also COAL GASIFICATION PLANTS 
COAL LIQUEFACTION PLANTS 
COAL PREPARATION PLANTS 
DESALINATION PLANTS 
OIL SHALE PROCESSING PLANTS 
WASTE PROCESSING PLANTS 
INDUSTRIAL PLANTS/ENERGY ANALYSIS 
Data sources and methods for industrial energy analysis. Final 
report, 5:1263 (DOE/ET/2344-1) 
INDUSTRIAL PLANTS/ENERGY CONSUMPTION 
Basic research in engineering: advanced industrial technology, 
5:1265 (FE-2468-56) 
Data sources and methods for industria! energy analysis. Final 
report, 5:1263 (DOE/ET/2344-1) 
INDUSTRIAL PLANTS/ENERGY SOURCES 
Wood fuelled electric generating plants, 5:364 (CONF-7806107- 


Pl) 
INDUSTRIAL PLANTS/THERMAL INSULATION 

Technique for measuring the apparent thermal conductivity of flat 
insulations, 5:1242 (ORNL/T M-6494) 

INDUSTRY 

See also METAL INDUSTRY 

MINERAL INDUSTRY 
NUCLEAR INDUSTRY 
PAPER INDUSTRY 
PETROLEUM INDUSTRY 
WOOD PRODUCTS INDUSTRY 

INDUSTRY/ENERGY CONSERVATION 

Basic research in engineering: advanced industrial technoiogy, 
5:1265 (FE-2468-56) 

INDUSTRY/ENERGY CONSUMPTION 

Industrial Sector Technology Use Model (ISTUM): industrial 
energy use in the United States, 1974-2000. Volume 2. Results, 
5:1262 (DOE/EIA/2344-3) 

Industrial Sector Technology Use Mode! (ISTUM).: industrial 
energy use in the United States, 1974-2000. Volume 3. Appendix 
on service and fuel demands, 5:1269 (DOE/EIA/2344-4) 

Industrial Sector Technology Use Model (ISTUM): industrial 
energy use in the United States, 1974-2000. Volume 4. 
Technology appendix, 5:1270 (DOE/EIA/2344-5) 

Industrial Sector Technology Use Model (ISTUM): industrial 
energy use in the United States, 1974-2000. Volume |: primary 
model documentation, Book 2, Chapters IV, V, VI, and VII, 
5:1261 (DOE/EIA/2344-2) 

INDUSTRY/ENERGY DEMAND 

Industrial Sector Technology Use Model (ISTUM): industrial 
energy use in the United States, 1974-2000. Volume 2. Results, 
5:1262 (DOE/EIA/2344-3) 

Industrial Sector Technology Use Model (ISTUM): industrial 
energy use in the United States, 1974-2000. Volume |: primary 
model documentation, Book 2, Chapters IV, V, VI, and VII, 
5:1261 (DOE/EIA/2344-2) 

INDUSTRY/ENERGY EFFICIENCY 

Industrial Energy-Efficiency-Improvement Program: annual 

report support document, 5:1170 (DOE/CS-0033/2) 
INDUSTRY/FUELS 

Industrial fuel choice analysis model. Volume II. Appendices to 

model documentation, 5:1202 (DOE/EIA/2832-1(Vol.2)) 
INDUSTRY/POWER DEMAND 

Estimation, forecasting, and multiplier-simulation analyses of 
industrial demand for electricity in the United States, 5:1268 
(CONF-790825-4) 

INDUSTRY/RESOURCE CONSERVATION 
American view of problems of materials conservation, 5:1161 
INDUSTRY/SOLAR PROCESS HEAT 

Economic analysis of solar industrial process heat systems: a 
methodology to determine annual required revenue and internal 
rate of return, 5:533 (UCRL-52814) 

ee process heat: the private sector, 5:534 (UCRL- 

) 





JANUARY 15, 1980 


INDUSTRY/TECHNOLOGY UTILIZATION 

Industrial Sector Technology Use Model (ISTUM): industrial 
energy use in the United States, 1974-2000. Volume 2. Results, 
5:1262 (DOE/EIA/2344-3) 

Industrial Sector Technology Use Model (ISTUM): industrial 
energy use in the United States, 1974-2000. Volume 3. Appendix 
on service and fuel demands, 5:1269 (DOE/EIA/2344-4) 

Industrial Sector Technology Use Model (ISTUM): industrial 
energy use in the United States, 1974-2000. Volume 4. 
Technology appendix, 5:1270 (DOE/EIA/2344-5) 

INERTIAL CONFINEMENT/BEAM TRANSPORT 
Production and post-acceleration of intense ion beams in 
etically insulated gaps, 5:2325 (SAND-79-1673) 
INERTIAL CONFINEMENT/BLAST EFFECTS 

Scaling laws for structural material requirements in inertial 

confinement reactors, 5:2330 
INFECTIOUS DISEASES/BACTERIA 

Impact of thermal loading and other water quality parameters on 
the epizootiology of Aeromonas hydrophila infections of 
centrarchids (Etiology and host-pathogen relations in red-sore 
disease of largemout Pecees 5:1848 (DOE/EV/00900-5) 

INFLATABLE COLLECTORS 
Progress in solar heating of plastic film greenhouses, 5:487 
(CONF-7804110-) 
INFLATABLE COLLECTORS/DESIGN 
Inflated flexible solar collectors (Patent), 5:569 
INFORMATION CENTERS/DATA BASE MANAGEMENT 

Storage and retrieval of chemical mutagenesis information 
(Operation of the Environmental Mutagen Information Center), 
5:1917 (CONF-790982-1) 

INFORMATION RETRIEVAL 

Information retrieval for the petroleum production industry, 5:44 

(CONF-790805-P2) 
INFORMATION SYSTEMS/DESIGN 

Information management technology: an integration of the 
behavioral, information, and computer sciences, 5:98 (CONF- 
790805-P2 

INFORMATION SYSTEMS/STANDARDIZED 

TERMINOLOGY 

Energy information data base corporate author entries. 
Supplement 3, ~~ 1978-September 1979, 5:2371 (DOE/TIC- 
4585-R 1(Suppl.3)) 

INFRARED RADIA TION/ IMAGE TUBES 

Application of near-infrared microscopy to materials science, 

5:1441 
INFRARED RADIATION/STIMULATED EMISSION 

Tunable coherent uv to near ir generation using high order 

stimulated Raman scattering, 5:1997 (UCRL-83343) 
INFRARED SPECTROMETERS/DESIGN 

Optical properties of plasma sprayed coatings. Final technical 
report, May 15, 1976-May 14, 1977 (For reflectivity and 
emissivity studies), 5:547 (DSE-2425-1) 

INHALATION EXPOSURE CHAMBERS 
See EXPOSURE CHAMBERS 
INORGANIC ACIDS 
See also HYDRIODIC ACID 
HYDROBROMIC ACID 
PHOSPHORIC ACID 
SILICIC ACID 
SULFURIC ACID 
INORGANIC ACIDS/CHEMICAL REACTION KINETICS 

Kinetic study of the cerium(IV)-bromous acid reaction in acid 
sulfate solution. Implications for the Belousov-Zhabotinskii 
oscillating reaction, 5:1567 

INPUT-OUTPUT ANALYSIS 
See ENERGY ANALYSIS 
IN-SITU COMBUSTION/DEMONSTRATION PROGRAMS 

Bodcau In-Situ Combustion Project, Bossier Parish, Louisiana, 
5:84 (CONF-790805-P2) 

Lynch Canyon thermal drive oil recovery project, 5:86 (CONF- 
790805-P2) 

Wet combustion pilot Paris Valley Field, Monterey County, 
California, 5:85 (CONF-790805-P2) 

IN-SITU COMBUSTION/ENVIRONMENTAL IMPACTS 

Programmatic environmental impact statement for DOE's 
enhanced oil recovery RD & D program, 5:135 (CONF-790805- 


P3) 
IN-SITU COMBUSTION/RESEARCH PROGRAMS 
In-situ combustion studies at SUPRI, 5:92 (CONF-790805-P2) 
IN-SITU GASIFICATION 
Utilization of coal, 5:34 (ANL-79-22) 
IN-SITU GASIFICATION/ELECTROMAGNETIC SURVEYS 
Electromagnetic burnfront mapping during A.R.Co.'s 1978 in situ 
coal gasification project (Rocky Hill, Wyoming project), 5:12 
(UCRL-52772) 
IN-SITU PROCESSING 
See also IN-SITU COMBUSTION 
IN-SITU GASIFICATION 
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IN-SITU RETORTING 
IN-SITU PROCESSING/ENVIRONMENTAL EFFECTS 
Integrated compliance and control technology research activities 
for in situ fossil fuel processing experiments, 5:189 (LETC/RI- 
79/6) 
IN-SITU PROCESSING/REGULATIONS 
Integrated compliance and control technology research activities 
for in situ fossil fuel processing experiments, 5:189 (LETC/RI- 
79/6) 
IN-SITU RETORTING/ENVIRONMENTAL IMPACTS 
Potential toxicants from in situ oil shale processing, 5:204 (LBL- 
857) 


INSOLATION 
Selection of solar design winters for Iowa, 5:369 (ISM-234) 
INSOLATION/DATA 
Study of the temporal and spatial variation of climate and solar 
radiation in th metropolitan Phoenix area. Final technical 
progress report, July 1, 1977-June 30, 1978, 5:368 (ALO-3969- 


Tl) 
INSOLATION/MATHEMATICAL MODELS 
Commercial applications of solar total energy systems. Volume 4. 
Appendices. Final report, 5:432 (AI-DOE-13230(Vol.4)) 
INSTITUTO DE ENERGIA ATOM. R1 
See IEAR-1 REACTOR 
INSTRUMENTS (MEASURING) 
See MEASURING INSTRUMENTS 
INSULATION (THERMAL) 
See THERMAL INSULATION 
INTEGRALS/CALCULATION METHODS 
Integration of equally spaced sampled data using a generalized 
reconstruction formula, 5:2364 (SAND-79-0648) 
INTEGRATED COMMUNITY ENERGY SYSTEMS 


See ICES 
INTEGRATED ENERGY UTILITY SYSTEMS 
See IEUS 
INTEGRATED UTILITY SYSTEMS 
See TOTAL ENERGY SYSTEMS 
INTERACTIVE DISPLAY DEVICES/COMPUTER CODES 
SWELL: an interactive program to display and analyze data from 
bivariate flow systems, 5:1825 (UCRL-52816) 
INTERCONNECTED POWER SYSTEMS/ECONOMICS 
Financial/economic implications of $.1991 (National Electrical 
Reliability and Conservation Act of 1977), 5:699 (DOE/ERA- 
56-2 


6-2) 
INTERCONNECTED POWER SYSTEMS/EFFICIENCY 
Emergency transfers, 5:727 (DOE/ERA-0056-2) 
Governmental impediments to electric system efficiency through 
integration, 5:681 (DOE/ERA-0056-2) 
INTERCONNECTED POWER SYSTEMS/EMERGENCY 
PLAN 
Emergency transfers, 5:727 (DOE/ERA-0056-2) 
INTERCONNECTED POWER SYSTEMS/EVALUATION 
Competition (Assessment of impacts of various scenarios), 5:682 
(DOE/ERA-0056-2) 
National Power Grid Study. Volume II. Technical study reports, 
5:672 (DOE/ERA-0056-2) 
National Power Grid study: an introduction, 5:673 (DOE/ERA- 
0056-2) 
a es Power Grid concepts: the existing system and 
roposed concepts for improvements to bulk power supply, 
g: 674 (DOE/ERA-0056-2) 
INTERCONNECTED POWER SYSTEMS/FUEL ECONOMY 
Assessment of the benefits of fully -< jm planning and 
operation, 5:677 (DOE/ERA-0056-2) 
INTERCONNECTED POWER SYSTEMS/INSTITUTIONAL 
FACTORS 
Issues facing the electric power industry: the environment for 
proposals to accelerate integration of bulk power supply, 5:675 
(DOE/ERA-0056-2) 
INTERCONNECTED POWER SYSTEMS/OPERATION 
National Power Grid Study. Volume II. Technical study reports, 
5:672 (DOE/ERA-0056-2) 
Planning and operating processes, 5:679 (DOE/ERA-0056-2) 
US Electric Power Grid concepts: the existing system and 
proposed concepts for — to bulk power supply, 
5:674 (DOE/ERA-00 
INTERCONNECTED POWER SYSTEMS/OWNERSHIP 
Economic impact of different forms of electric utility ownership, 
5:676 (DOE/ERA-0056-2) 
INTERCONNECTED POWER SYSTEMS/PEAK LOAD 
Diversity utilization (Forecasting for 1986), 5:726 (DOE/ERA- 


0056-2) 
INTERCONNECTED POWER SYSTEMS/PLANNING 
Issues facing the electric power industry: the environment for 
proposals to accelerate integration of bulk power supply, 5:675 
(DOE/ERA-0056-2) 
Planning and operating processes, 5:679 (DOE/ERA-0056-2) 
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INTERCONNECTED POWER SYSTEMS/REGULATIONS 
Financial/economic implications of $.1991 (National Electrical 
Reliability and Conservation Act of 1977), 5:699 (DOE/ERA- 
0056-2) 


Governmental impediments to electric system efficiency through 
integration, 5:681 (DOE/ERA-0056-2) 
INTERCONNECTED POWER SYSTEMS/RELIABILITY 
Evaluation of bulk-power-grid capability, 5:678 (DOE/ERA- 
0056-2) 
INTERFACES/PHASE STUDIES 
Euclidean group as a dynamical symmetry of surface fluctuations: 
The planar interface and critical behavior, 5:2215 
INTERFEROMETERS 
See also FABRY-PEROT INTERFEROMETER 
Multichannel submillimeter interferometer for tokamak density 
measurements, 5:2233 (ORNL/TM-7015) 
Unmodulated interferometer, 5:1703 (IPP-III/41) 
INTERMEDIATE BOSONS 
See also HIGGS BOSONS 
INTERMEDIATE BOSONS/MAGNETIC MOMENTS 
Magnetic moment of weak bosons produced in pp and pp-bar 
collisions, 5:2058 
INTERMEDIATE BTU GAS/SYNTHESIS 
Catalyzed steam gasification of biomass, 5:337 (CONF-7806107- 
Pl) 


Conversion of forest residues to a methane-rich gas, 5:334 (CONF- 
7806107-P1) 
INTERMEDIATE MASS NUCLEI/ABUNDANCE 
Characteristics of Moessbauer transitions. Appendix I (Data 
collection, J,7r), 5:2008 
INTERMEDIATE MASS NUCLEI/ENERGY 
Energy equivalents of one mm/sec. Appendix II, 5:2196 
INTERMEDIATE MASS NUCLEI/ENERGY LEVELS 
Characteristics of Moessbauer transitions. Appendix I (Data 
collection, J,7r), 5:2008 
INTERMEDIATE MASS NUCLEI/ENERGY-LEVEL 
TRANSITIONS 
Ratios of A<r?> for two transitions in the same element or 
nuclide. Appendix V, 5:2134 
Ratios of A<r*> for pairs of elements with analogous electronic 
structure. Appendix VI, 5:2135 
INTERMEDIATE MASS NUCLEI/ISOMER SHIFT 
Energy equivalents of one mm/sec. Appendix II, 5:2196 
INTERMEDIATE MASS NUCLEI/MOESSBAUER EFFECT 
Constants in isomer shift expressions. Appendix IV, 5:2125 
INTERMEDIATE MASS NUCLEI/NUCLEAR RADII 
Ratios of A<r*> for two transitions in the same element or 
nuclide. Appendix V, 5:2134 
Ratios of A<r*> for pairs of elements with analogous electronic 
structure. Appendix VI, 5:2135 
INTERMETALLIC COMPOUNDS/CRYSTAL-PHASE 
TRANSFORMATIONS 
Martensitic transformations: electron microscopy and diffraction 
studies, 5:1375 
INTERNAL COMBUSTION ENGINES 
See also DIESEL ENGINES 
INTERNAL COMBUSTION ENGINES/ETHANOL FUELS 
Numerical study of laminar wall quenching, 5:1344 (UCRL-83316) 
INTERNAL COMBUSTION ENGINES/HYDROGEN FUELS 
Hydrogen engine data. Part II, 5:1329 (CONF-781050-) 
INTERNAL COMBUSTION ENGINES/METHANOL FUELS 
Numerical study of laminar wall quenching, 5:1344 (UCRL-83316) 
INTERNAL CONTAMINATION 
See RADIONUCLIDE KINETICS 
INTRANUCLEAR CASCADES 
See NUCLEAR CASCADES 
IODINE/CORROSIVE EFFECTS 
Characterization of irradiated zircaloys: susceptibility to stress- 
corrosion cracking. Interim report, 5:1444 (EPRI-NP-1155) 
IODINE/ISOMER SHIFT 
5s-Sp elements beyond tin: (Sb, Te, I, Xe). Chapter 9b, 5:1535 
IODINE 128/HOT ATOM CHEMISTRY 
Gas to liquid to solid transition in halogen hot atom chemistry. V. 
Preferential site attack with formation of an excited reaction 
intermediate by high-energy iodine with propyne, 5:1602 
IODINE 131/ENVIRONMENTAL EXPOSURE PATHWAY 
Statistical analysis of selected parameters for predicting food chain 
transport and internal dose of radionuclides. Final report, 5:1774 
(NUREG/CR-1004) 
IODINE 131/INGESTION 
Statistical analysis of selected parameters for predicting food chain 
transport and internal dose of radionuclides. Final report, 5:1774 
(NUREG/CR-1004) 
IODINE 131/RADIOECOLOGICAL CONCENTRATION 
Statistical analysis of selected parameters for predicting food chain 
transport and internal dose of radionuclides. Final report, 5:1774 
(NUREG/CR-1004) 
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IODINE 131/RADIOMETRIC ANALYSIS 
Experiments with a High — Ge (Li) Detector 
ystem, 5:1553 (RHO-SA-10 
IODINE IONS/ELECTRON LOSS 
Semi-empirical formulas for heavy-ion stripping data, 5:1989 
ION BEAM TYPE REACTORS 
See I-BEAM TYPE REACTORS 
ION DOSIMETRY/DEPTH DOSE DISTRIBUTIONS 
Heavy particle comparative study. I. Depth-dose distributions, 
5:2180 


ION EXCHANGE CHROMATOGRAPHY/AUTOMATION 
Automatic permet chromatography in corrosive solvent 
systems, 5:1540 (UCRL-83447) 
ION SOURCES 
See also NEUTRAL BEAM SOURCES 
ION SOURCES/PERFORMANCE 
Characteristics of the Berkeley multicusp ion source, 5:1991 
ION WAVE INSTABILITY/SATURATION 
Nonlinear stabilization of the ion-beam-cyclotron instability, 


5:22 
ION WAVE INSTABILITY/STABILIZATION 
Nonlinear stabilization of the ion-beam-cyclotron instability, 
5:2260 
ION-ATOM COLLISIONS/AUTOIONIZATION 
Observation of intense low energy autoionization lines in the 
wings of the forward peak from fast ion-atom collisions, 5:2024 
ION-ATOM COLLISIONS/CHARGE EXCHANGE 
Coincidence spectroscopy of continuum electron transfer in heavy 
ion collisions (Review), 5:2013 (CONF-790950-2) 
ION-ATOM COLLISIONS/ELECTRON TRANSFER 
Theory of electron transfer in ion-atom collisions, 5:2016 (COO- 
2753-109) 
ION-DRAG ACCELERATORS 
See ELECTRON-RING ACCELERATORS 
ION-ION COLLISIONS/EXCITATION FUNCTIONS 
Theory of heavy ion collisions. Annual progress report, 5:2242 
(COO-3463-52) 
ION-ION COLLISIONS/MATHEMATICAL MODELS 
Theory of heavy ion collisions. Annual progress report, 5:2242 
(COO-3463-52) 
IONIZING RADIATIONS/CARCINOGENESIS 
Mathematical models of cancer and their use in risk assessment. 
Technical report No. 27 (Effects of model assumptions on 
validity of predictions), 5:1875 (COO-2874-T1) 
IONIZING RADIATIONS/RADIATION HAZARDS 
Quantitative risk in radiation protection standards, 5:1872 (BNL- 
26651) 
ION-MOLECULE COLLISIONS/MATHEMATICAL MODELS 
Collinear collision chemistry. II. Energy disposition in reactive 
collisions, 5:1577 
ONS 


See also MOLECULAR IONS 
IONS/MEAN FREE PATH 
Single particle trajectories through ionizing regions, 5:1987 
IOWA/AGRICULTURE 
Prime farmland disturbance from coal surface mining in the corn 
belt, 1980-2000, 5:26 (ANL/ES-70) 
IOWA/CLIMATES 
Selection of solar design winters for Iowa, 5:369 (ISM-234) 
IOWA/COAL RESERVES 
Prime farmland disturbance from coal surface mining in the corn 
belt, 1980-2000, 5:26 (ANL/ES-70) 
IOWA/DEGREE DAYS 
Selection of solar design winters for Iowa, 5:369 (ISM-234) 
IOWA/INSOLATION 
Selection of solar design winters for Iowa, 5:369 (ISM-234) 
IRIDIUM/CATALYTIC EFFECTS 
Hydrocarbon conversion with an activated multimetallic catalytic 
composite (Patent), 5:131 
IRIDIUM/PHYSICAL RADIATION EFFECTS 
Modern metallographic techniques, 5:1417 
IRON/CORROSION 
Ellipsometric study of salt film formation during passivation, 
5:1442 (COO-1198-1271) 
IRON/DIFFUSION 
Formation of supersaturated alloys by ion implantation and 
pulsed-laser annealing, 5:1432 (ORO-0033-T1) 
IRON/ELECTRONIC STRUCTURE 
Electronic structure of magnetic 3d metals: ground state, Fermi 
surface and photoemission properties, 5:1418 (BNL-26659) 
IRON/ENVIRONMENTAL TRANSPORT 
Influence of dissolved organics on the distribution, transport, and 
fate of heavy metals in aquatic systems, 5:1784 
IRON/EQUATIONS OF STATE 
Molecular dynamical study of the equation of state of solids at 
high temperature and pressure, 5:2198 
IRON/FERMI LEVEL 
Electronic structure of magnetic 3d metals: ground state, Fermi 
surface and photoemission properties, 5:1418 (BNL-26659) 
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IRON/GROUND STATES 
Electronic structure of magnetic 3d metals: ground state, Fermi 
surface and photoemission properties, 5:1418 (BNL-26659) 
IRON/MICROSTRUCTURE 
Strain hardening of iron: axisymmetric vs. plane strain elongation, 
5:1370 (CONF-790801-5) 
IRON/PASSIVATION 
Experimental studies in the effect of fluid flow upon repassivation 
of corroding iron and cobalt, 5:1443 (COO-1198-1272) 
IRON/SOLVENT EXTRACTION 
Nuclear and radiochemical techniques in chemical analysis. 
Progress report, August 1, 1978-July 31, 1979, 5:1543 (COO- 
3126-39) 
IRON/STRAIN HARDENING 
Strain hardening of iron: axisymmetric vs. plane strain elongation, 
5:1370 (CONF-790801-5) 
IRON 56 REACTIONS/DEEP INELASTIC HEAVY ION 
REACTIONS 
y-tay multiplicities observed in 476-MeV **Fe-induced reactions 
on '°7 10949 and 97 Au, 5:2127 (LBL-8151) 
IRON 56 REACTIONS/TRANSFER REACTIONS 
y-ray multiplicities observed in 476-MeV **Fe-induced reactions 
on 17 1°9A9 and '*7 Au, 5:2127 (LBL-8151) 
IRON ALLOYS 
See also IRON BASE ALLOYS 
IRON ALLOYS/DISLOCATIONS 
Modern metallographic techniques, 5:1417 
IRON ALLOYS/FABRICATION 
Magnetomechanical coupling and magnetostriction in vertically 
zoned Tb 27Dy 73Fez, 5:1428 (ISM-229) 
IRON ALLOYS/GRAIN BOUNDARIES 
Modern metallographic techniques, 5:1417 
IRON ALLOYS/MAGNETOSTRICTION 
Magnetomechanical coupling and magnetostriction in vertically 
zoned Tb 27Dy 73Fes, 5:1428 (ISM-229) 
Magnetostriction of RFes and ReFe2; compounds (R = rare 
earth), 5:1429 (ISM-230) 
IRON ALLOYS/PHYSICAL RADIATION EFFECTS 


Experiments in high voltage electron microscopy. Progress report, 


October 31, 1978-August 1979, 5:1463 (COO-2119-22) 
IRON ALLOYS/PURIFICATION 
Production of aluminum-silicon alloy and ferrosilicon and 
commercial purity aluminum by the direct reduction process. 
Third interim technical report, Phase B, March 1, 1979-May 31, 
1979, 5:1350 (CONS-5089-7) 
IRON ALLOYS/REDUCTION 
Production of aluminum-silicon alloy and ferrosilicon and 
commercial purity aluminum by the direct reduction process. 
Third interim technical report, Phase B, March 1, 1979-May 31, 
1979, 5:1350 (CONS-5089-7) 
IRON ALLOYS/SPECIFIC HEAT 
Heat capacity studies of RFe2 intermetallic compounds (R = Ho, 
Er and Lu)/sup a/, 5:1426 (ISM-215) 
IRON ALLOYS/STANDARDS 
Nickel-chromium-molybdenum-columbium bare welding rods and 
electrodes, 5:1355 (RDT-M-1-19T(8-79)) 
IRON ALLOYS/SURFACES 
Modern metallographic techniques, 5:1417 
IRON BASE ALLOYS 
See also CAST IRON 
STEELS 


IRON BASE ALLOYS/CRYSTAL FIELD 
Muon hyperfine fields in Fe(Al) alloys, 5:1435 
IRON BASE ALLOYS/MECHANICAL PROPERTIES 
Precipitation-strengthened austenitic Fe-Mn-Ti alloys (700 to 
5:1360 


Ch Ss 
IRON BASE ALLOYS/MUONS 
Muon hyperfine fields in Fe(Al) alloys, 5:1435 
IRON BASE ALLOYS/PRECIPITATION 
Precipitation-strengthened austenitic Fe-Mn-Ti alloys (700 to 
900°C), 5:1360 
IRON BASE ALLOYS/WEAR RESISTANCE 
Microstructural effects in abrasive wear. Final report, Phase I, 15 
March 1977-1 July 1979, 5:1382 (COO-4246-9) 
IRON COMPLEXES 
See also FERRITIN 
FERROCYANIDES 
IRON COMPLEXES/BINDING ENERGY 
XPS study of the relative 7-acceptor abilities of the nitrosyl and 
carbonyl ligands, 5:1569 
IRON COMPLEXES/PHOTOELECTRON SPECTROSCOPY 
XPS study of the relative 7-acceptor abilities of the nitrosyl and 
carbonyl ligands, 5:1569 
IRON COMPOUNDS 
See also FERRITES 
IRON COMPOUNDS/SORPTIVE PROPERTIES 
Association of radionuclides with streambed sediments in White 
Oak Creek watershed, 5:1791 (ORNL/TM-6895) 


JET REACTORS/MAGNET COILS 


IRON OXIDES/CHEMICAL PREPARATION 
Observations on the compaction of binary thermite powder 
mixtures, 5:1475 
IRON OXIDES/MORPHOLOGY 
Corrosion of austenitic stainless steels in hot concentrated aqueous 
NaOH solutions, 5:1452 
IRRADIATION CAPSULES/RADIATION HEATING 
Experimental results of the linear heat rating capsule 72F-12J, 
5:969 (JAERI-M-7705) 
IRRADIATION PLANTS/RESEARCH PROGRAMS 
Beneficial Uses Program. Progress report for period ending June 
30, 1978, 5:323 (SAND-78-1951) 
IRT REACTOR/OPTIMIZATION 
IRT-2000 reactor optimum operation under the conditions of 
limited reactivity, 5:967 (ITEF-14(1978)) 
IRT REACTOR/REACTOR OPERATION 
IRT-2000 reactor optimum operation under the conditions of 
limited reactivity, 5:967 (ITEF-14(1978)) 
ISING MODEL/CRITICAL TEMPERATURE 
Critical behavior of the three-dimensional Ising model, 5:2190 
ISING MODEL/MONTE CARLO METHOD 
Monte Carlo renormalization-group studies of the d=2 Ising 
model, 5:2191 
ISING MODEL/RENORMALIZATION 
Monte Carlo renormalization-group studies of the d=2 Ising 
model, 5:2191 
ISING MODEL/THREE-DIMENSIONAL CALCULATIONS 
Critical behavior of the three-dimensional Ising model, 5:2190 
ISING MODEL/TWO-DIMENSIONAL CALCULATIONS 
Monte Carlo renormalization-group studies of the d=2 Ising 
model, 5:2191 
ISOBUTYLENE 
See 2-METHYLPROPENE 
ISOMER SHIFT 
(Property shift between the isomeric and the ground states of a 
nucleus.) 
Constants in isomer shift expressions. Appendix IV, 5:2125 
ISOMER SHIFT/MEASURING METHODS 
Measurement of isomer shifts. Chapter 3, 5:2195 
ISOMER SHIFT/REVIEWS 
Theory of isomer shifts. Chapter 2, 5:2006 
ISOTOPE RATIO/MASS SPECTROSCOPY 
New fortran computer programs to acquire and process isotopic 
mass spectrometric data, 5:1554 (ORNL/TM-7002) 
ISX TOKAMAK/NEUTRAL ATOM BEAM INJECTION 
High power neutral beam experiments on ISX-B, 5:2314 (CONF- 
7909 12-8) . 
ISX TOKAMAK/PLASMA DIAGNOSTICS 
Multichannel submillimeter interferometer for tokamak density 
measurements, 5:2233 (ORNL/TM-7015) 
IUS 
See TOTAL ENERGY SYSTEMS 


J 


JAPAN INST PLASMA PHYS STELLAR 
See JIPP STELLARATOR 
JAPAN MATERIALS TESTING REACTOR 
See JMTR REACTOR 
JAPAN NUCLEAR SAFETY RESEARCH REACTOR 
See NSRR REACTOR 
JET DRILLS 
See also DRILL BITS 
JETS 


NOZZLES 
Technical progress report for FY-79: investigation of water jet 
drilling for methane drainage, 5:28 (ALO-0789-T13) 
JET DRILLS/DRILLING FLUIDS 
Borehole depth and its effect on the performance of fluid jets, 
5:652 (SAND-79-1738C) 
JET DRILLS/PERFORMANCE 
Borehole depth and its effect on the performance ot fluid jets, 
5:652 (SAND-79-1738C) 
JET MODEL/FRAGMENTATION 
Axis of jet fragmentation, 5:2060 
JET MODEL/PHOTON-PHOTON INTERACTIONS 
Hadron and photon production at large transverse momentum and 
the dynamics of QCD jets (Perturbation quantum 
chromodynamics, review), 5:2068 
JET REACTORS/MAGNET COILS 
JET design: prototype and construction work relevant to the next 
generation of tokamak experiments and possibly to fusion 
reactor concepts, 5:2273 





JET REACTORS/REACTOR VESSELS 


JET REACTORS/REACTOR VESSELS 
JET design: prototype and construction work relevant to the next 
generation uf tokamak experiments and possibly to fusion 
reactor concepts, 5:2273 
JET REACTORS/REMOTE HANDLING EQUIPMENT 
JET design: prototype and construction work relevant to the next 
generation of tokamak experiments and possibly to fusion 
reactor concepts, 5:2273 
/ ENTRAINMENT 


Entrainment by a jet at a density interface in a thermally stratified 
vessel, 5:2030 
JIPP STELLARATOR/GAS INJECTION 
High speed puff and automatic pressure control system in JIPP T- 
5 facility, 5:2318 (IPPJ-DT-55) 
JMTR REACTOR/FUEL PINS 
Measygement of fuel pin deformation under cyclic power 
operation. Preliminary experiment, 5:968 (JAERI-M-7634) 
JMTR REACTOR/IRRADIATION CAPSULES 
Experimental results of the linear heat rating capsule 72F-12J, 
5:969 (JAERI-M-7705) 


KALKAR POWER REACTOR 
See SNR-1 REACTOR 
KALPAKKAM-1 REACTOR/FLOW REGULATORS 
Some aspects of design, fabrication and calibration of flow 
elements for nuclear power stations, 5:791 
KALPAKKAM-1 REACTOR/FLOWMETERS 
Some aspects of design, fabrication and calibration of flow 
elements for nuclear power stations, 5:791 
KANSAS/GEOCHEMICAL SURVEYS 
National Uranium Resource Evaluation Program. 
Hydrogeochemical and stream sediment reconnaissance basic 
data for Manhattan NTMS Quadrangle, Kansas, 5:211 (GJBX- 
134(79)) 
KAOLIN/PHYSICAL RADIATION EFFECTS 
Chemistry of transuranium elements and compounds, 5:1565 
(ORNL-5485) 
KAOLIN/SORPTIVE PROPERTIES 
Chemistry of transuranium elements and compounds, 5:1565 
(ORNL-5485) 
KAON PLUS REACTIONS/INCLUSIVE INTERACTIONS 
Production of high mass muon pairs by 225 GeV/c hadron beams 
and a determination of the pion structure function, 5:2042 
(COO-3072-102) 
KAON REACTIONS/NUCLEAR REACTION KINETICS 
Nuclear physics with kaons (Review), 5:2170 (BNL-26606) 
KAON-NUCLEON INTERACTIONS/MULTIPLE SCATTERING 
Measurement of multiple scattering at 50 to 200 GeV/c, 5:2050 
KENTUCKY/NATURAL GAS DEPOSITS 
—— survey of surface joints in eastern Kentucky, 5:164 
(METC/SP-79/6) 
KEROGEN/CHEMICAL COMPOSITION 
Cross-polarization carbon-13 NMR of kerogens from Devonian 
shale and coal, 5:196 (METC/SP-79/6) 
KETONES 
See also ACETONE 
CORTICOSTEROIDS 
KETONES/CHEMICAL PREPARATION 
Polyketones and polysulfones for conservation in the ethylene 
polymer industry. Progress report No. 4, January-March 1979, 
5:1508 (BNL-51034) 
KICKSORTERS 
See PULSE ANALYZERS 
KIDNEYS/METHYLMERCURY 
Methylmercury sexual dimorphism in the mouse, 5:1955 
KNK REACTOR/REACTOR CONTROL SYSTEMS 
Influence of a nonlinear controller on the quasi-stationary plant- 
performance of the sodium cooled power reactor KNK I, 5:944 
(KFK-2694) 
KNOCK-ON ELECTRONS 
See ELECTRONS 
KOMPAKTE NATRIUMGEKUEHLTE REAKTOR 
See KNK REACTOR 
KRYPTON/BINARY MIXTURES 
Diffusion coefficients of krypton-noble gas systems, 5:1984 
KRYPTON/FISSION YIELD 
Absolute thermal fission yields for *** Pu (Isotope dilution, mass 
spectrometry), 5:2160 (ENICO-1001) 
KRYPTON/FLUORESCENCE SPECTROSCOPY 
Time-resolved spectroscopy using synchrotron radiation, 5:1687 
(LBL-9475) 
KRYPTON/ISOMER SHIFT 
Other elements Cs, K, and Kr. Chapter 12, 5:1438 
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KRYPTON 78 TARGET/NEUTRON REACTIONS 
ENDF/B-V neutron cross section evaluation for the krypton 
isotopes (1075 eV to 20 MeV), 5:2121 (BNL-NCS-51028) 

KRYPTON 79/BIOLOGICAL LOCALIZATION 
Studies of whole-body retention and clearance of inhaled noble 


x." 5:1863 
KRYPTON 79/METABOLISM 
Studies of whole-body retention and clearance of inhaled noble 
gases, 5:1863 
KRYPTON 80 TARGET/NEUTRON REACTIONS 
ENDF/B-V neutron cross section evaluation for the krypton 
isotopes (10° eV to 20 MeV), 5:2121 (BNL-NCS-51028) 
KRYPTON 82 TARGET/NEUTRON REACTIONS 
ENDF/B-V neutron cross section evaluation for the krypton 
isotopes (10° °eV to 20 MeV), 5:2121 (BNL-NCS-51028) 
KRYPTON 83/FISSION YIELD 
Absolute thermal fission yields for *°* Pu (Isotope dilution, mass 
spectrometry), 5:2160 (ENICO-1001) 
KRYPTON 83/MOESSBAUER EFFECT 
Other elements: Cs, K, and Kr. Chapter 12, 5:1438 
KRYPTON 83 TARGET/NEUTRON REACTIONS 
ENDF/B-V neutron cross section evaluation for the krypton 
isotopes (10~° eV to 20 MeV), 5:2121 (BNL-NCS-51028) 
KRYPTON 84/FISSION YIELD 
Absolute thermal fission yields for **° Pu (Isotope dilution, mass 
spectrometry), 5:2160 (ENICO-1001) 
KRYPTON 84 TARGET/NEUTRON REACTIONS 
ENDF/B-V neutron cross section evaluation for the krypton 
isotopes (1075 eV to 20 MeV), 5:2121 (BNL-NCS-51028) 
KRYPTON 86/FISSION YIELD 
Absolute thermal fission yields for °° Pu (Isotope dilution, mass 
spectrometry), 5:2160 (ENICO-1001 
KRYPTON 86 REACTIONS/DEEP INELASTIC HEAVY ION 
REACTIONS 
Charge diffusion in the reaction '*7Au + **Kr at 506-, 620-, and 
732-MeV bombarding energy, 5:2143 (LBL-8151) 
Energy dependence of the reaction /sup nat/Ag + **Kr (506 and 
732 MeV), 5:2128 (LBL-8151) 
Production of transplutonium elements in heavy ion reactions with 
uranium targets, 5:2151 (LBL-8151) 
Q-value dependence of angular momentum transfer in deeply 
inelastic collisions of **Kr with °° Bi (610 MeV), 5:2144 (LBL- 
1 


8151) 
KRYPTON 86 REACTIONS/DEEP INELASTIC 
SCATTERING 
Angular momentum transfer in deeply inelastic collisions, 5:2129 
(RLO-1388-395) 
KRYPTON 86 TARGET/LANTHANUM 139 REACTIONS 
Time-dependent Hartree-Fock calculations of **Kr + '°La at E/ 
sub lab/ = 505, 610, and 710 MeV, 5:2120 
KRYPTON 86 TARGET/NEUTRON REACTIONS 
ENDF/B-V neutron cross section evaluation for the krypton 
isotopes (10~°eV to 20 MeV), 5:2121 (BNL-NCS-51028) 
KRYPTON IONS/COLLISIONS 
Laser fluorescence spectroscopy of sputtered uranium atoms 
(Mechanisms, 3 keV), 5:1988 (CONF-790843-8) 


L 


LACTATE DEHYDROGENASE/QUANTITY RATIO 
Relationship between fibrosis and lactate dehydrogenase 
oo in the experimental hypertrophic heart of rabbits, 
:1807 
LAMINAC/DEFORMATION 
Photoplastic study of the effect of friction on the deformation and 
flow of rings in axial compression, 5:1510 (ISM-238) 
LAMINOGRAPHY 
See TOMOGRAPHY 
LAND POLLUTION/MONITORING 
Pollution concentrations in runoff water from refuse piles, 5:1781 
(PB-289487) 
LAND TRANSPORT/DEREGULATION 
Deregulation of the trucking industry, 5:1187 (K/C-1363) 
LAND USE 
Prime farmland disturbance from coal surface mining in the corn 
belt, 1980-2000, 5:26 (ANL/ES-70) 
LANTHANIDES 
See RARE EARTHS 
LANTHANUM 139 REACTIONS/FUSION REACTIONS 
Time-dependent Hartree-Fock calculations of **Kr + '®La at E/ 
sub lab/ = 505, 610, and 710 MeV, 5:2120 
LANTHANUM 139 REACTIONS/HARTREE-FOCK 
METHOD 
Time-dependent Hartree-Fock calculations of **Kr + '°La at E/ 
sub lab/ = 505, 610, and 710 MeV, 5:2120 
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LANTHANUM ALLOYS/ELECTRIC CONDUCTIVITY 
Anomalous resistivity maxima in some magnetic systems, 5:1440 
LANTHANUM ALLOYS/MAGNETIC PROPERTIES 
Thermoelectric power of Nd/sub 1-x/La/sub x/ and Ce/sub 1-x/ 
La/sub x/ alloys, 5:1433 
LANTHANUM ALLOYS/THERMOELECTRICITY 
Thermoelectric power of Nd/sub 1-x/La/sub x/ and Ce/sub 1-x/ 
La/sub x/ alloys, 5:1433 
COMPOUNDS/CARRIER MOBILITY 
Localized level hopping transport in La(Sr)CrOs, 5:1491 
LANTHANUM COMPOUNDS/ELECTRIC CONDUCTIVITY 
Localized level hopping transport in La(Sr)CrOs, 5:1491 
LANTHANUM COMPOUNDS/MAGNETIC MOMENTS 
Localized level hopping transport in La(Sr)CrOs, 5:1491 
LANTHANUM COMPOUNDS/MAGNETIC 
SUSCEPTIBILITY 
Localized level hopping transport in La(Sr)CrOs, 5:1491 
LANTHANUM COMPOUNDS/SEEBECK EFFECT 
Localized level hopping transport in La(Sr)CrOs, 5:1491 
LARVAE/MORTALITY 
Environmental constraints on larval fish survival in the sea, 5:1776 
(BNL-26681) 
LASER FUSION REACTORS/DESIGN 
Design studies of a laser fusion power plant, 5:2332 
SOLASE laser fusion reactor design and its technological 
implications, 5:2331 
LASER FUSION REACTORS/OPTICAL SYSTEMS 
Concepts for final optics for laser fusion power plants, 5:2335 
LASER FUSION REACTORS/REVIEWS 
Physics of inertial confinement pellets, 5:2326 (UCRL- 
82426(Rev.1)) 
LASER MATERIALS/REFRACTIVITY 
Nonlinear refractive index of glasses and crystals, 5:1647 
LASER RADIATION/ENERGY TRANSFER 
Theory and simulation of laser plasma coupling, 5:2263 (UCRL- 


83149) 
LASER RADIATION/RAMAN EFFECT 
Tunable coherent uv to near ir generation using high order 
stimulated Raman scattering, 5:1997 (UCRL-83343) 
LASER TARGETS/COATINGS 
RF magnetron sputtering of thick film amorphous beryllium, 5:321 
(UCRL-82778) 
LASER TARGETS/QUALITY CONTROL 
Wave-front shearing interferometer for cryogenic laser-fusion 
targets, 5:2329 
LASER WEAPONS 
Equivalent thin lens model for thermal blooming compensation, 
5:1648 
LASER-PRODUCED PLASMA/ABSORPTION 
Theory of anomalous absorption, backscatter, and flux limitation 
in laser-produced plasmas, 5:2253 (NRL-MR-4083) 
LASER-PRODUCED PLASMA/ALPHA SPECTRA 
Spectra of neutrons and fusion charged products produced in a 
dense laser plasma, 5:2231 (INIS-mf-4717) 
LASER-PRODUCED PLASMA/BACKSCATTERING 
Theory of anomalous absorption, backscatter, and flux limitation 
in laser-produced plasmas, 5:2253 (NRL-MR-4083) 
LASER-PRODUCED PLASMA/BRILLOUIN EFFECT 
Enhancement of stimulated Brillouin scattering due to reflection 
of light from plasma critical surface, 5:2328 
LASER-PRODUCED PLASMA/ELECTRON EMISSION 
Experimental tes: of resonant absorption theory. Progress report, 
April 1-June 30, 1979, 5:2252 (COO-4631-7) 
LASER-PRODUCED PLASMA/NEUTRON SPECTRA 
Spectra of neutrons and fusion charged products produced in a 
dense laser plasma, 5:2231 (INIS-mf-4717) 
LASER-PRODUCED PLASMA/REFLECTION 
Reflectance measurements on laser produced plasmas at different 
wavelengths, 5:2254 (PLF-10) 
LASERS 
See also CARBON DIOXIDE LASERS 
CHEMICAL LASERS 
FREE ELECTRON LASERS 
GAS LASERS 
LASERS/OPTICAL SYSTEMS 
Development of fluorides for high power laser optics. Quarterly 
technical progress report, 1 April-30 June 1979, 5:1643 (NVO- 
155-5) 
LASERS/REFLECTION 
Working with sapphire and ruby, 5:1517 
LATENT HEAT STORAGE 
Advanced energy storage concepts with building materials, 5:577 
(CONF-790328-P 1) 
Immiscible fluid, phase change, heat storage battery, 5:593 
(CONF-790328-P2) 
Phase change materials for thermal storage of solar-electric heat 
pump combinations, 5:574 (CONF-790328-P1) 


LEE MODEL 


LATENT HEAT STORAGE/ECONOMICS 
Energy storage for solar air conditioning applications utilizing a 
form-stable, high density polyethylene pellzt bed, 5:600 (CONF 
790328-P2) 
LATENT HEAT STORAGE/EFFICIENCY 
Direct-contact heat transfer system for phase change energy 
storage, 5:592 (CONF-790328-P2) 
LATENT HEAT STORAGE/MATHEMATICAL MODELS 
Model and its experimental validation of phase-change energy 
storage in two-dimensional cylindrical coordinates, 5:588 
(CONF-790328-P1) 
LATENT HEAT STORAGE/PERFORMANCE 
Phase-change storage in a brewery solar system, 5:532 (CONF- 
790328-P1) 
Progress report on the rolling cylinder heat store, 5:594 (CONF- 
790328-P2) 
LATHES/CONTROL SYSTEMS 
Machine-tool control system for turning nonaxisymmetric 
surfaces, 5:1624 (Y-2186) 
LATTICE FIELD THEORY/PHASE TRANSFORMATIONS 
Monte Carlo study of Abelian lattice gauge theories, 5:2075 
LATTICES (CRYSTAL) 
See CRYSTAL LATTICES 
LATTICES (REACTOR) 
See REACTOR LATTICES 
LAUNDRIES/SOLAR WATER HEATING 
Thermal performance of the ARATEX Services, Inc. Solar 
Energy System, 5:535 (CONF-780701-(Rev.)) 
LAWRENCE LIVERMORE LABORATORY/AERIAL 
MONITORING 
Aerial radiological survey of the Lawrence Livermor 
Laboratory (Livermore, California), 5:1771 (EGG- 1183- 1693) 
LEAD/ ACTIVA ATION ANALYSIS 
Nuclear and radiochemical techniques in chemical analysis. 
se) report, August 1, 1978-July 31, 1979, 5:1543 (COO- 
1 
LEAD/ENVIRONMENTAL TRANSPORT 
Influence of dissolved organics on the distribution, transport, and 
fate of heavy metals in aquatic systems, 5:1784 
LEAD/MONITORING 
Precipitation sample handling, analysis, and storage procedures. 
Research report 4, 5:1735 (COO-1199-57) 
LEAD/NEON 20 REACTIONS 
Low-energy pion production with 800 MeV/N *°Ne, 5:2114 
LEAD 206/ISOTOPE RATIO 
Pb migration in the OKLO uranium deposit, 5:208 (LA-UR-79- 
1127) 
LEAD 207/ISOTOPE RATIO 
Pb migration in the OKLO uranium deposit, 5:208 (LA-UR-79- 
1127) 
LEAD 208/CHARGE DISTRIBUTION 
Nuclear matter distribution in °° Zr and *°*Pb from 1 GeV proton 
elastic scattering experiments, 5:2145 (LA-tr-79-32) 
LEAD 208/ENERGY LEVELS 
Giant resonances excited by heavy-ions, 5:2169 (BNL-26598) 
LEAD 208/GIANT RESONANCE 
New type of giant resonance in high energy heavy ion scattering, 
5:2140 (LBL-8151) 
LEAD 208/NUCLEAR RADII 
Nuclear matter distribution in °° Zr and *°*Pb from 1 GeV proton 
elastic scattering experiments, 5:2145 (LA-tr-79-32) 
LEAD 208 TARGET/ALPHA REACTIONS 
Giant resonances excited by heavy-ions, 5:2169 (BNL-26598) 
LEAD 208 TARGET/ARGON 40 REACTIONS 
Evidence for fragment deformation in near barrier deeply inelastic 
reactions of two doubly-magic nuclei, 5:2142 (LBL-8151) 
LEAD 208 TARGET/CALCIUM 40 REACTIONS 
Evidence for fragment deformation in near barrier deeply inelastic 
reactions of two doubly-magic nuclei, 5:2142 (LBL-8151) 
LEAD 208 TARGET/CALCIUM 48 REACTIONS 
Evidence for fragment deformation in near barrier deeply inelastic 
reactions of two doubly-magic nuclei, 5:2142 (LBL-8151) 
LEAD 208 TARGET/OXYGEN 16 REACTIONS 
Giant resonances excited by heavy-ions, 5:2169 (BNL-26598) 
New type of giant resonance in high energy heavy ion scattering 
(315 MeV), 5:2140 (LBL-8151) 
LEAD 208 TARGET/PROTON REACTIONS 
Nuclear matter distribution in ®Zr and *°*Pb from 1 GeV proton 
elastic scattering experiments, 5:2145 (LA-tr-79-32) 
LEARNING 
Memory facilitating and anti-amnesic effects of corticosteroids, 
5:1797 
LEAST SQUARE FIT/ALGORITHMS 
Selected algorithms for the linearly constrained least squares 
problem: a user's guide, 5:2362 (SAND-78-1290) 
LEE MODEL 
Spatio temporal development of hadron-nucleus collisions (Zeno 
effect), 5:2070 (ORO-3992-365) 





LEPTONS 


LEPTONS 
See also ELECTRONS 
HEAVY LEPTONS 


MUONS 
LEPTONS/MULTIPLE PRODUCTION 
New quark and multilepton production by neutrinos and 
antineutrinos, 5:2044 (RL-78-081) 
LEPTONS/PAIR PRODUCTION 
Dilepton production by anti-neutrinos, 5:2048 (RL-78-081) 
“ETHAL MUTATIONS/BIOLOGICAL PATHWAYS 
Ethylation of DNA and protamine by ethyl methanesulfonate in 
the germ cells of male mice and the relevancy of these 
molecular targets to the induction of dominant lethals, 5:1819 
-EUKEMIA 
See also MYELOID LEUKEMIA 
-EUKEMIA/DIAGNOSIS 
Clinical manifestations of bovine leukosis, 5:1847 (COO-0910-50) 
-EUKEMIA/RADIOINDUCTION 
Risk from fast neutron exposure (Discussing of Rossi and Mays’ 
paper on acceptable neutron dose limits in relation to 
leukemogenesis), 5:1873 (BNL-26653) 
IEUKEMOGENESIS/DOSE-RESPONSE RELATIONSHIPS 
Risk from fast neutron exposure (Discussing of Rossi and Mays’ 
paper on acceptable neutron dose limits in relation to 
leukemogenesis), 5:1873 (BNL-26653) 
EUKEMOGENESIS/RISK ASSESSMENT 
Risk from fast neutron exposure (Discussing of Rossi and Mays’ 
ned on acceptable neutron dose limits in relation to 
ukemogenesis), 5:1873 (BNL-26653) 
EUKEMOGENESIS/STIMULATION 
Suppression of stem cells and immune response and enhancement 
of viral leukemogenesis by chemical carcinogens (Methyl 
methanesulfonate; benzo(a)pyrene; mice), 5:1934 (COO-4800-6) 
EUKEMOGENESIS/THRESHOLD DOSE 
Risk from fast neutron exposure (Discussing of Rossi and Mays’ 
med on acceptable _—— hoe in relation to 
eukemogenesis), 5:1873 ( -26653) 
UKOCYTES 


See also LYMPHOCYTES 
EUKOCYTES/ANTIGEN-ANTIBODY REACTIONS 
Local and systemic immunity following localized deposition of 
antigen in the Beagle dog lung, 5:1855 (LF-60(12-78)) 
EUKOCYTES/DNA 
Correlation of human myelocyte size, DNA content and synthesis: 
implications for granulopoiesis, 5:1858 
EUKOCYTES/SIZE 
Correlation of human myelocyte size, DNA content and synthesis: 
implications for granulopoiesis, 5:1858 
EUKOPOIESIS/CELL CYCLE 
Correlation of human myelocyte size, DNA content and synthesis: 
implications for granulopoiesis, 5:1858 
EVEL INDICATORS/PERFORMANCE 
Development of sodium level sensors, 5:825 
EVEL INDICATORS/REMOTE CONTROL 
Liquid level monitoring system, 5:1718 
IGHT WATER BREEDER REACTORS 
See LWBR TYPE REACTORS 
IGNIN/SOLVENT EXTRACTION 
Fermentable sugars from cellulosic wastes as a natural resource, 
5:361 (CONF-7806107-P2) 
IMESTONE/REGENERATION 
Regeneration of sulfated limestone from FBCs. Quarterly report, 
January-March 1979, 5:24 (ANL/CEN/FE-79-6) 
INACS 
See LINEAR ACCELERATORS 
INEAR ACCELERATORS 
See also STANFORD 20-GEV LINAC 
SUPERHILAC 
ANEAR ACCELERATORS/BEAM TRANSPORT 
Production and post-acceleration of intense ion beams in 
magnetically insulated gaps, 5:2325 (SAND-79-1673) 
ANEAR ACCELERATORS/MEETINGS 
Collective methods of acceleration, 5:1685 
ANEAR ACCELERATORS/QUADRUPOLAR 
CONFIGURATIONS 
MEQALAC: a new approach to low beta acceleration, 5:1680 
(BNL-51029) 
ANEAR ACCELERATORS/SPACE CHARGE 
Space-charge limits for linear accelerators, 5:1675 (BNL-51022) 
ANEAR ACCELERATORS/SUPERCONDUCTING CAVITY 
RESONATORS 
Particle acceleration with TEo:: cavity, 5:1684 a PUB-2392) 
ANEAR PROGRAMMING/COMPUTER COD 
Revised simplex code for LP problems using .. 
decomposition: a user’s guide, 5:2363 (SAND-78-2322) 
ANERS/PLATES 
Containment liner plate anchors and steel embedments test results, 
5:909 
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LINERS/SHEAR 
Containment liner plate anchors and steel embedments test results, 


5:909 
LINERS/STRESSES 
Instability behaviour of stiffened dome liners under construction 
condition, 5:916 
LINUS REACTORS/OPERATION 
Fusion power from fast imploding liners, 5:2285 
LIPIDS 
See also PHOSPHOLIPIDS 
LIPIDS/METABOLISM 
Metabolism of lipids in experimental hypertrophic hearts of 
rabbits, 5:183 36. 
LIQUID ASPHALT 
See RESIDUAL FUELS 
LIQUID METAL FAST BREEDER REACTORS 
See LMFBR TYPE REACTORS 
LIQUID METAL TEST FACILITIES 
See TEST FACILITIES 
LIQUID PHASE METHANATION PROCESS/PILOT PLANTS 
Liquid Phase Methanation/shift Pilot Plant operation and 
laboratory support work. Final report, July 1, 1976-November 
30, 1978, 5:4 (FE-2036-37) 
LIQUID WASTES 
See also WASTE WATER 
LIQUID WASTES/SOLUBILITY 
Structure toxicity correlations of organic contaminants in aqueous 
coal-conversion effluents, 5:1927 
LIQUID WASTES/TOXICITY 
Structure toxicity correlations of organic contaminants in aqueous 
coal-conversion effluents, 5:1927 
LIQUIDS 
See also BLACK LIQUIDS 
LIQUIDS/LEVEL INDICATORS 
Liquid level —— system, 5:1718 
LIQUIDS/PLASMON 
Surface coherent anti-Stokes Raman spectroscopy, 5:1522 
LIQUIDS/RAMAN EFFECT 
Surface coherent anti-Stokes Raman spectroscopy, 5:1522 
LIQUIDS/SURFACES 
Surface coherent anti-Stokes Raman spectroscopy, 5:1522 
LITHIUM/ATOM-ATOM COLLISIONS 
Distribution of energy in bimolecular chemiluminescent reactions 
involving hydrogen atoms. Final report, May 1, 1978-April 30, 
1979, 5:2014 (COO-2326-38) 
LITHIUM/ATOM-MOLECULE COLLISIONS 
Distribution of energy in bimolecular chemiluminescent reactions 
involving hydrogen atoms. Final report, May 1, 1978-April 30, 
1979, 5:2014 (COO-2326-38) 
LITHIUM/CHEMICAL REACTIONS 
Decomposition reactions in some lithium ionic conductors, 5:1478 
(INKA-Conf-79072-002) 
LITHIUM/OPTICAL PROPERTIES 
Optical properties of metals by spectroscopic ellipsometry, 5:1420 
(CONF-790857-1) 
LITHIUM/REGENERATION 
Electrolytic method for the production of lithium using a lithium- 
amalgam electrode (Patent), 5:1363 
LITHIUM/SOLVENT PROPERTIES 
Basic energy science, 5:1558 (ANL-79-22) 
LITHIUM 6 
Confinement of fusion-produced tritium in the Princeton Large 
Torus, 5:2227 
LITHIUM 6 REACTIONS/THREE-NUCLEON TRANSFER 
REACTIONS 
(SLi, 1A oe and (7 Li,t) reactions into the A = 19 nuclei, 
5:210 


LITHIUM 6 TARGET/NEUTRON REACTIONS 
®Li(n,a)T cross section from 70 to 3000 keV from the 7° U(n,f) 
calibration of a thin glass scintillator (Resonance), 5:2107 
LITHIUM 6 TARGET/PROTON REACTIONS 
Experimental test of one-pion exchange and partial conservation 
of axial-vector current in proton-nucleus charge-exchange 
reactions at 144 MeV, 5:2106 
LITHIUM 7 
Confinement of fusion-produced tritium in the Princeton Large 
Torus, 5:2227 
LITHIUM 7 REACTIONS/FOUR-NUCLEON TRANSFER 
REACTIONS 
| ian and (’Li,t) reactions into the A = 19 nuclei, 


LITHIUM COMPOUNDS/CHEMICAL REACTIONS 
Generation of a-sulfonylvinyllithium reagents by the lithiation of 
vinylic sulfones, 5:1582 
LITHIUM FLUORIDES/OPTICAL PROPERTIES 
Development of fluorides for high power laser optics. Quarterly 
oS ae progress report, | April-30 June 1979, 5:1643 (NVO- 
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LITHIUM FLUORIDES/PHASE DIAGRAMS 
Basic energy science, 5:1558 (ANL-79-22) 
LITHIUM HYDRIDES/EMISSION SPECTRA 
Distribution of energy in bimolecular chemiluminescent reactions 
involving hydrogen atoms. Final report, May 1, 1978-April 30, 
1979, 5:2014 (COO-2326-38) 
im ay spectrum of 7LiH (5177 to 8643 A), 5:1562 (COO- 
LITHIUM OXIDES/FORMATION HEAT 
Decomposition reactions in some lithium ionic conductors, 5:1478 
(INKA-Conf-79072-002) 
LITHIUM OXIDES/IONIC CONDUCTIVITY 
Decomposition reactions in some lithium ionic conductors, 5:1478 
(INKA-Conf-79072-002) 
LITHIUM OXIDES/PHASE STUDIES 
Decomposition reactions in some lithium ionic conductors, 5:1478 
(INKA-Conf-79072-002) 
LITHIUM OXIDES/VAPORIZATION HEAT 
High temperature mass Pogues study of Cs,O and Rb.O, 
:1487 (NUREG/CR-0867) 
LITHIUM-SULFUR BATTERIES/ELECTROLYTES 
Decomposition reactions in some lithium ionic conductors, 5:1478 
(INKA-Conf-79072-002) 
LITHIUM-SULFUR BATTERIES/MATERIALS 
Lithium-metal sulfide and sodium-sulfur batteries for solar energy 
storage, 5:1145 (CONF-781228-3) 
LITHIUM-SULFUR BATTERIES/RESEARCH PROGRAMS 
Chemical Engineering Division research highlights, 1978, 5:1141 
(ANL-79-22) 
Lithium/metal sulfide batteries, 5:1142 (ANL-79-22) 
LMFBR TYPE REACTORS 
See also BOR-60 REACTOR 
CLINCH RIVER BREEDER REACTOR 
EBR-2 REACTOR 
FFTF REACTOR 
SNR-1 REACTOR 
Creep behaviour of 2 1/4Cr1MoNiNb steel, 5:1409 
LMFBR TYPE REACTORS/AFTER-HEAT REMOVAL 
Experimental study of the transition from forced to natural 
circulation in EBR-II at low power and flow, 5:988 (CONF- 
790808-18) 
LMFBR TYPE REACTORS/BREEDING BLANKETS 
Radial blanket design and development. Quarterly progress report 
for period ending February 28, 1979, 5:820 (WARD-RB-94000- 


1) 
LMFBR TYPE REACTORS/COOLANTS 
Survey of the current state of knowledge of incipient boiling 
superheat in sodium, 5:816 (RSA-TM-4) 
LMFBR TYPE REACTORS/FISSION PRODUCTS 
Pseudo fission-product cross sections for a 1300 MWe fast breeder 
reactor (status July 1978), 5:797 (ECN-52) 
LMFBR TYPE REACTORS/FUEL ASSEMBLIES 
Temperatures of EBR-II subassemblies in air or argon without 
forced cooling, 5:989 (CONF-790808-19) 
LMFBR TYPE REACTORS/FUEL CANS 
Annual report of the working group ‘fuel pin and fuel element 
mechanics’ of the Institut fuer Reaktortechnik (IRT) of the 
Technische Hochschule Darmstadt for the Fast Breeder 
Project, 5:808 (KFK-2690) 
Ferritic steels in reactor tribology, 5:1401 
LMFBR TYPE REACTORS/FUEL CHANNELS 
Added mass and damping coefficients for hexagonal tube arrays, 
5:981 (ANL-CT-79-51) 
LMFBR TYPE REACTORS/FUEL CYCLE 
Accuracy and computational time of a hierarchy of growth rate 
definitions for breeder reactor fuel, 5:823 
LMFBR TYPE REACTORS/FUEL ELEMENT CLUSTERS 
Comparison of computational results of the SABRE LMFBR pin 
bundle blockage code with data from well-instrumented out-of- 
ow test bundles (THORS bundles 3A and 5A), 5:1087 (ORNL/ 
M-6862) 


Sensitivity theory — to a transient thermal-hydraulics 


problem, 5:814 (ORNL/TM-6900) 
LMFBR TYPE REACTORS/FUEL ELEMENTS 
Comparison of a fission-gas effects in a transient ae test 
(HUT $74) to FRAS3 code predictions, 5:803 (HEDL-SA- 
1725-FP) 
Examination of fast reactor fuels and FBR analytical quality 
assurance standards and methods. Progress report, April 1-June 
30, 1979 (UO2; PuOz), 5:810 (LA-7975-PR) 
Overview of fuel element design, 5:824 
LMFBR TYPE REACTORS/FUEL PINS 
Annual report of the working group ‘fuel pin and fuel element 
mechanics’ of the Institut fuer Reaktortechnik (IRT) of the 
Technische Hochschule Darmstadt for the Fast Breeder 
Project, 5:808 (KFK-2690) 
LMFBR TYPE REACTORS/FUEL RODS 
Annual report of the working group ‘fuel pin and fuel element 
mechanics’ of the Institut fuer Reaktortechnik (IRT) of the 
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Technische Hochschule Darmstadt for the Fast Breeder 
Project, 5:808 (K FK-2690) 
LMFBR TYPE REACTORS/FUEL-CLADD:NG 

INTERACTIONS 

Mechanisms of fuel-cladding chemical interaction: US 
interpretation, 5:8302 (GEFR-SP-011) 

LMFBR TYPE REACTORS/LOSS OF FLOW 

Experimental study of the transition from forced to natural 
so000e 18) in EBR-II at low power and flow, 5:988 (CONF- 

Temperatures of EBR-II subassemblies in air or argon without 
forced cooling, 5:989 (CONF-790808-19) 

LMFBR TYPE REACTORS/MELTDOWN 

Thermal interactions of a molten core debris pool with 

surrounding structural materials, 5:992 (CONF-7908 16-61) 
LMFBR TYPE REACTORS/NUCLEAR FUEL CONVERSION 

Investigation of LMFBRs with Th blanket for supply of U-233 to 

HTGR, 5:806 (JAERI-M-7763) 
LMFBR TYPE REACTORS/PIPES 

Stresscoat test of 6-inch pipe clamp in TTF: article B, 5:798 
(ETEC-TDR-79-7) 

LMFBR TYPE REACTORS/PRIMARY COOLANT CIRCUITS 

Analytical modeling of core hydraulics and flow management in 
breeder reactors, 5:795 (CONF-790934-1) 

Probabilistic assessment in structural analysis of main coolant 
systems for LMFBR under anticipated thermal transients, 
5:1071 (INIS-mf-4690) 

LMFBR TYPE REACTORS/REACTOR COMPONENTS 

Dynamic instability analysis of axisymmetric shells by finite 
oe method with convected coordinates, 5:804 (INIS-mf- 


Reactor development program. Progress report, July 1979, 5:982 
(ANL-RDP-85) 
Thermal and thermal stress analysis of a pool type LMFBR deck 
structure, 5:794 (CONF-790802-48) 
LMFBR TYPE REACTORS/REACTOR COOLING SYSTEMS 
Process instruments for sodium cooled fast reactors, 5:807 
LMFBR TYPE REACTORS/REACTOR CORE DISRUPTION 
Hydrodynamic and elastoplastic structural analysis of fast breeder 
reactor core accident, 5:1004 (INIS-mf-4592) 
PINEX-2 experiment: concept verification of an inherent 
_— mechanism for HCDA’s, 5:1000 (HEDL-SA-1737- 


) 
Potential hazard to secondary containment from HCDA- 
generated missiles and sodium fires, 5:1090 (SAN-0115-097-T1) 
Structural formulation for upper internals of LMFBR, 5:986 
(CONF-790802-68) 
Three-dimensional fluid-structure interaction dynamics of a pool- 
reactor in-tank component, 5:985 (CONF-790802-67) 
LMFBR TYPE REACTORS/REACTOR CORE RESTRAINTS 
Core restraint ete Quarterly progress report for period 
ending November 30, 1978, 5:819 (WARD-CR-94000-1) 
LMFBR TYPE REACTORS/REACTOR CORES 
Analytical method to accurately predict LMFBR core flow 
distribution, 5:793 (CONF-790602-87) 
SCRAP: input, output, and source listings, 5:980 (ANL-CT-79-48) 
LMFBR TYPE REACTORS/REACTOR INTERNALS 
Structural formulation for upper internals of LMFBR, 5:986 
(CONF-790802-68) 
Three-dimensional fluid-structure interaction dynamics of a pool- 
reactor in-tank component, 5:985 (CONF-790802-67) 
LMFBR TYPE REACTORS/REACTOR KINETICS 
Reactor development program. Progress report, July 1979, 5:982 
(ANL-RDP-85) 
LMFBR TYPE REACTORS/REACTOR MATERIALS 
Some trends in constitutive equation model — for high- 
temperature behavior of fast-reactor structural alloys, 5:805 
(INIS-mf-4690) 
LMFBR TYPE REACTORS/REACTOR SAFETY 
Advanced reactor safety research quarterly report, April-June 
1978, 5:1079 (NUREG/CR-0469%(Vol.7)) 
Reactor development program. Progress report, July 1979, 5:982 
(ANL-RDP-85) 
Risk analysis methods development. Tenth quarterly report, April- 
June 1979, 5:997 (GEFR-14023-10) 
LMFBR TYPE REACTORS/STEAM GENERATORS 
USSR steam generator materials examination of test specimens, 
5:800 (GEFR-00413) 
LMFBR TYPE REACTORS/THORIUM CYCLE 
Investigation of LMFBRs with Th blanket for supply of U-233 to 
HTGR, 5:806 (JAERI-M-7763) 
LMFBR TYPE REACTORS/TRANSIENT OVERPOWER 
ACCIDENTS 
Comparison of a fission-gas effects in a transient overpower test 
(HUT 5-7A) to FRAS3 code predictions, 5:803 (HEDL-SA- 
1725-FP) 
LOAD MANAGEMENT/DEMONSTRATION PROGRAMS 
Status of load management storage demonstrations, 5:1234 
(CONF-790417-4) 
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LOAD MANAGEMENT/HEAT STORAGE 
Status of load management storage demonstrations, 5:1234 
(CONF-790417-4) 
LOADING (REACTOR) 
See REACTOR FUELING 
LOCAL GOVERNMENT/FINANCING 
Methods of eliminating potential socioeconomic constraints on 
near-term coal-energy development, 5:43 (ANL/EES-TM-47) 
LOFT REACTOR/PRESSURE GAGES 
Pressure sensor for use in the Loss-of-Fluid-Test (LOFT) reactor, 
5:974 (NUREG/CR-0836) 
LOFT REACTOR/REACTOR INSTRUMENTATION 
Thermal analysis of mounting plate and instrument holder in 
upper core support structure for LOFT Core III, 5:973 (LTR- 
1111-66) 


LOS ANGELES/SMOG 
Modeling smog along the Los Angeles-Palm Springs trajectory, 
5:1759 
LOSS OF COOLANT 
INTRANS. A computer code for the non-linear structural 
response analysis of reactor internals under transient loads, 
5:1070 (INIS-mf-4690) 
LOSS OF COOLANT/HEAT TRANSFER 
Statistical analysis of the blowdown phase of a loss-of-coolant 
accident in a pressurized water reactor as calculated by 
RELAP4/MOD6, 5:1091 (SAND-79-1962C) 
WRAP-BWR-EM system development and application, 5:993 
(DP-MS-79-81) 
LOSS OF COOLANT/HYDRAULICS 
WRAP-BWR-EM system development and application, 5:993 
(DP-MS-79-81) 
LOSS OF COOLANT/RADIANT HEAT TRANSFER 
LOFT center module radiation heat transfer for L2-3 & L2-4, 
5:1078 (LTR-1111-63) 
LOSS OF COOLANT/SIMULATION 
Appendix SB experimental operating specification tests S-SB-2 
through S-SB-5 semiscale Mod-3 small break test series. Interim 
report (PWR), 5:994 (EGG/SEMI-TR-011) 
LOSS OF COOLANT/TEMPERATURE GRADIENTS 
Statistical analysis of the blowdown phase of a loss-of-coolant 
accident in a pressurized water reactor as calculated by 
RELAP4/MOD6, 5:1091 (SAND-79-1962C) 
LOSS OF FLOW/HEAT TRANSFER 
Experimental study of the transition from forced to natural 
circulation in EBR-II at low power and flow, 5:988 (CONF- 
790808-18) 
Temperatures of EBR-II subassemblies in air or argon without 
forced cooling, 5:989 (CONF-790808-19) 
LOSS OF FLUID TEST REACTOR 
See LOFT REACTOR 
LOUISIANA/GEOPRESSURED SYSTEMS 
Southern Louisiana geopressure-geothermal energy resource 
assessment, 5:610 (EPR!-WS-78-97) 
LOUISIANA/GEOTHERMAL RESOURCES 
Southern Louisiana geopressure-geothermal energy resource 
assessment, 5:610 (EPRI-WS-78-97) 
LOW BTU GAS/COMBUSTION 
Development of combustion data to utilize low-Btu gases as 
industrial process fuels. Project 61004 special report No. 7. 
Premix tunnel burner, 5:36 (FE-2489-41) 
EPA program to develop advanced conventional coal combustion 
methods, 5:717 (EPRI-FP-1109-SR) 
LOW BTU GAS/COMPARATIVE EVALUATIONS 
Development of combustion data to utilize low-Btu gases as 
industrial process fuels. Project 61004 special report No. 7. 
Premix tunnel burner, 5:36 (FE-2489-41) 
LOW BTU GAS/MUTAGENS 
Chemical characterization and mutagenicity of potential low-Btu 
gasifier effluents, 5:1919 (LF--60(12-78)) 
LOW BTU GAS/PARTICLE IDENTIFICATION 
Inorganic composition of particles collected from low Btu gasifier 
exhaust streams, 5:1742 (LF--60(12-78)) 
LOW BTU GAS/PROGDUCTION 
Fluidized-bed solids waste gasifier, 5:350 
LOW DOSE IRRADIATION/CARCINOGENESIS 
Long-term effects of low-level radiation exposure, experimental 
studies (Estimation of hazards to man in relation to total dose 
and dose rate), 5:1871 (BNL-26649) 
LOW DOSE IRRADIATION/MUTAGENESIS 
Genetic risks from radiation: recent assessments by the BEIR and 
UNSCEAR Committees and suggestions as to how future 
research can improve such estimates, 5:1874 (CONF-790977-1) 
LOW-HEAD HYDROELECTRIC POWER PLANTS/ 
ENVIRONMENTAL IMPACTS 
Environmental issues and small-scale hydroelectric development, 
5:365 (CONF-790970-1) 
Hildebrand, S.G.; Grimes, G.B. Jr., 5:366 (CONF-791056-1) 
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LOW-LEVEL RADIOACTIVE WASTES/REVIEWS 

Institutional radioactive wastes, 1977. Final report (Medical and 

other nonreactor radwastes), 5:250 (NUREG/CR-1137) 
LUBRICANTS/EVALUATION 

Analysis of rod seal lubrication for Stirling engine application, 

5:1318 (CONF-781050-) 
LUMBER INDUSTRY 

See WOOD PRODUCTS INDUSTRY 
LUNG CELLS 

See RESPIRATORY TRACT CELLS 
LUNGS/ANTIGEN-ANTIBODY REACTIONS 

Cell-mediated immunity in Fischer-344 rats induced by lung 
immunization, 5:1854 (LF-60(12-78)) 

LUNGS/BIOLOGICAL REPAIR 
Evolution and repair of lung lesions in guinea pigs exposed acutely 
to sulfuric acid aerosol, 5:1944 (LF-60(12-78)) 
LUNGS/DYNAMIC FUNCTION STUDIES 
Lung tissue volume and blood flow by rebreathing: theory, 5:1860 
LUNGS/IMMUNITY 

Effect of acute nitrogen dioxide exposure on lung immunity in the 
rat, 5:1856 (LF-60(12-78)) 

Effects of acute exposure to benzo(a)pyrene on lung immunity in 
the rat, 5:1945 (LF-60(12-78)) 

LUNGS/LAVAGE 

Use of pulmonary lavage fluid as an indicator of lung damage: 
effect of species, age and method of lavage on baseline values, 
5:1938 (LF-60(12-78)) 

LUNGS/MATHEMATICAL MODELS 
Lung tissue volume and blood flow by rebreathing: theory, 5:1860 
LUNGS/PATHOLOGICAL CHANGES 

Effects of acute exposure to sulfuric acid aerosol on guinea pig 
lung histamine, 5:1849 (LF-60(12-78)) 

Effects of anticholinergic, antihistaminic, and mast cell 
degranulation inhibiting drugs on acute sulfuric acid induced 
lung injury in guinea pigs, 5:1850 (LF-60(12-78)) 

LUTETIUM ALLOYS/SPECIFIC HEAT 

Heat capacity studies of RFe2 intermetallic compounds (R = Ho, 

Er and Lu)/sup a/, 5:1426 (ISM-215) 
LWBR TYPE REACTORS/FUEL RODS 

Fission gas release and grain growth in THO2-UOz fuel irradiated 

at high temperature, 5:817 (WAPD-1350(Add.)) 
LWBR TYPE REACTORS/SOLID FUELS 

Fission gas release and grain growth in THO2-UO, fuel irradiated 
at high temperature, 5:817 (WAPD-1350(Add.)) 

LYMPH NODES/ANTIGEN-ANTIBODY REACTIONS 

Cell-mediated immunity in Fischer-344 rats induced by lung 
immunization, 5:1854 (LF-60(12-78)) 

LYMPHOBLASTOMAS 
See LYMPHOMAS 
LYMPHOCYTES/ANTIGEN-ANTIBODY REACTIONS 

Local and systemic immunity following localized deposition of 

antigen in the Beagle dog lung, 5:1855 (LF-60(12-78)) 
LYMPHOCYTES/CELL DIFFERENTIATION 

Culture of normal human blood cells in a diffusion chamber 
system II. Lymphocyte and plasma cell kinetics, 5:1820 (BNL- 
26619) 

LYMPHOCYTES/CELL PROLIFERATION 

Culture of normal human blood cells in a diffusion chamber 
system II. Lymphocyte and plasma cell kinetics, 5:1820 (BNL- 
26619) 

LYMPHOCYTES/CULTIVATION TECHNIQUES 

Culture of normal human blood cells in a diffusion chamber 
system II. Lymphocyte and plasma cell kinetics, 5:1820 (BNL- 
26619) 

LYMPHOCYTES/SISTER CHROMATID EXCHANGES 

Induction of long-lived chromosome damage, as manifested by 
sister-chromatid exchange, in lymphocytes of animals exposed 
to mitomycin-C, 5:1829 

Sister-Chromatid Exchanges induced in rabbit lymphocytes by 2- 
aminofluorene and 2-acetylaminofluorene after in vitro and in 
vivo metabolic activation, 5:1828 

LYMPHOCYTES/STIMULATION 
Cell-mediated immunity in Fischer-344 rats induced by lung 
immunization, 5:1854 (LF-60(12-78)) 
LYMPHOGRANULOMAS 
See LYMPHOMAS 
LYMPHOID CELLS 
See LYMPHOCYTES 
LYMPHOMAS/BIOPSY 
Clinical manifestations of bovine leukosis, 5:1847 (COO-0910-50) 
LYMPHOPOIESIS 
See LEUKOPOIESIS 
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MACROPHAGES/ANTIGEN-ANTIBODY REACTIONS 
Local and systemic immunity following localized deposition of 
antigen in the Beagle dog lung, 5:1855 (LF-60(12-78)) 
MAGMA SYSTEMS/HEAT EXTRACTION 
ae of magma energy: a project summary, 5:662 (SAND- 
MAGMA SYSTEMS/RESEARCH PROGRAMS 
Utilization of magma energy: a project summary, 5:662 (SAND- 
78-0190) 
MAGMA SYSTEMS/RHEOLOGY 
Exploration of volcanic geothermal energy resources based on 
rheological techniques. Fourth technical status report, January 
1, 1979-March 31, 1979, 5:613 (DOE/ET/28453-4) 
MAGMA SYSTEMS/SIMULATION 
Aqueous systems and geosciences, 5:1601 (ORNL-5485) 
MAGMAMAX PROCESS 
See BINARY-FLUID SYSTEMS 
MAGNESIUM/ENERGY LEVELS 
Perturbation theory for multiconfiguration reference states 
re a methods, Rayleigh-Schroedinger perturbation theory), 


MAGNESIUM/ENVIRONMENTAL TRANSPORT 
Influence of dissolved organics on the distribution, transport, and 
fate of heavy metals in aquatic systems, 5:1784 
MAGNESIUM 24/ROTATIONAL STATES 
Proton scattering from **Mg at 0.8 GeV, 5:2110 
MAGNESIUM 24/VIBRATIONAL STATES 
Coupled-channels analysis of oy inelastic scattering to the y- 
vibrational band in **Mg, 5:2109 
Proton scattering from **Mg at 0.8 GeV, 5:2110 
MAGNESIUM 24 TARGET/PROTON REACTIONS 
Coupled-channels analysis of proton inelastic scattering to the y- 
vibrational band in **Mg, 5:2109 
Proton scattering from **Mg at 0.8 GeV, 5:2110 
MAGNESIUM ALLOYS/CRYSTAL DEFECTS 
Nonequilibrium defects in metals, 5:1377 
MAGNESIUM ALLOYS/DEFORMATION 
Plastic deformation in oxide ceramics. Progress report, January 1, 
1979-December 31, 1979, 5:1480 (COO-4217-4) 
MAGNESIUM ALLOYS/DISLOCATIONS 
Nonequilibrium defects in metals, 5:1377 
MAGNESIUM ALLOYS/NUCLEATION 
Nonequilibrium defects in metals, 5:1377 
MAGNESIUM ALLOYS/PRECIPITATION 
Nonequilibrium defects in metals, 5:1377 
Plastic deformation in oxide ceramics. Progress report, January 1, 
1979-December 31, 1979, 5:1480 (COO-4217-4) 
MAGNESIUM ALLOYS/STOICHIOMETRY 
Plastic deformation in oxide ceramics. Progress report, January 1, 
1979-December 31, 1979, 5:1480 (COO-4217-4) 
MAGNESIUM OXIDES 
See also SPINES 
MAGNESIUM OXIDES/ELECTRIC CONDUCTIVITY 
Development, testing and evaluation of MHD materials and 
component designs. Quarterly report, July-September 1978, 
5:1208 (FE-2248-22) 
MAGNESIUM OXIDES/OPTICAL PROPERTIES 
= of near-infrared microscopy to materials science, 


MAGNESIUM OXIDES/PHYSICAL RADIATION EFFECTS 
Experiments in high voltage electron microscopy. Progress report, 
October 31, 1978-August 1979, 5:1463 (COO-2119-22) 
MAGNET COILS/EDDY CURRENTS 
Transient eddy current in magnet structure members, 5:2299 
(CONF-790947-1) 
MAGNET COILS/MECHANICAL PROPERTIES 
Rod method of strength and rigidity calculation for a tokamak 
elctromagnet system, 5:2303 (NITEFA-LM-0402) 
MAGNET COILS/STRA!NS 
ag erp ee study results of the stressed-strained state of the 
orced frame for the toroidal field winding in the "Tokamak- 
10”, 5.2302 (NITEFA-B-0378) 
MAGNET COILS/STRESSES 
Experimental study results of the stressed-strained state of the 
forced frame for the toroidal field winding in the '"Tokamak- 
10”, 5:2302 (NITEFA-B-0378)} 
MAGNETIC BREMSSTRAHLUNG 
See SYNCHROTRON RADIATION 
MAGNETIC COILS 
See MAGNET COILS 
MAGNETIC FIELDS/SCALING LAWS 
Some remarks on technology-constrained scaling of conceptual 
tokamak reactors, 5:2308 
MAGNETIC MIRROR TYPE REACTORS 
See also FIELD-REVERSED MIRROR REACTORS 


MANGANESE ALLOYS/MECHANICAL PROPERTIES 


TMR REACTORS 
TMX DEVICES 
MAGNETIC MIRROR TYPE REACTORS/DESIGN 
Mirror hybrid (fusion-fission) reactor, 5:2272 
MAGNETIC MIRROR TYPE REACTORS/PLANNING 
Status of the mirror-next-step (MNS) study, 5:2267 (UCID-18275) 
MAGNETIC MIRRORS 
See also 2X DEVICES 
MAGNETIC MIRRORS/CHARGED-PARTICLE 
TRANSPORT 
Anomalous transport in mirror systems, 5:2248 (UCRL-82882) 
MAGNETIC MIRRORS/GUIDING-CENTER 
APPROXIMATION 
Guiding-center Hamiltonian for large gyroexcursion particles in 
mirror configurations, 5:2246 (PPPL-1566 
MAGNETIC MIRRORS/HAMILTONIAN FUNCTION 
Guiding-center Hamiltonian for large fomrween particles in 
mirror configurations, 5:2246 (PPPL-1566 
MAGNETIC MIRRORS/MAGNETIC FIELD REVERSAL 
Field reversed mirrors, 5:2305 (UCRL-83485) 
MAGNETIC MIRRORS/PLASMA CONFINEMENT 
Formation of toroidal plasma confinement configurations by using 
hot electrons, 5:2225 (UCID-18239) 
MAGNETIC MIRRORS/PLASMA MACROINSTABILITIES 
Linear and non-linear calculation of resistive 
magnetohydrodynamic instabilities, 5:2259 (UCRL-83332) 
MAGNETIC MIRRORS/PLASMA SIMULATION 
Progress in application of hybrid numerical simulation methods to 
magnetic confinement systems. Annual report, 5:2243 (COO- 
4259-T1) 
MAGNETIC MIRRORS/REVIEWS 
Progress in mirror machine research, 5:2268 (UCRL-83305) 
MAGNETIC MONOPOLES/PARTICLE INTERACTIONS 
Magnetic-monopole interactions, 5:2056 
MAGNETOHYDRODYNAMICS/BIBLIOGRAPHIES 
Bibliographic index on the magnetic hydrodynamics and related 
questions. No 1. (1-500 items), 5:2221 (KFTI-77-46) 
MAGNETOMETERS/TORQUE 
Automatic torque magnetomeier for vacuum-to-high-pressure 
hydrogen environments, 5:1666 
MAGNETOSPHERE/BIOLOGICAL SHIELDING 
Environmental geophysics and SPS shielding, 5:1981 (LBL-8581) 
MAGNETOSPHERE/PROTON SPECTRA 
Preliminary study of the charged particle radiaton for th satellite 
power system, 5:1982 (LBL-8581) 
MAGNETOSPHERE/RADIATION DOSES 
Environmental geophysics and SPS shielding, 5:1981 (LBL-8581) 
Preliminary evaluation of the ionizing-radiation environment of 
the satellite power system, 5:1983 (LBL-8581) 
Space transportation system: operations and projected radiation 
exposures, 5:1980 (LBL-8581) 
Workshop on the radiation environment of the satellite power 
system, 5:1979 (LBL-8581) 
MAGNOX TYPE REACTORS/SPENT FUEL STORAGE 
Encapsulation of _— tyne fuel elements for extended storage 
in cooling ponds, 5:7 
MAIZE/ENZYMATIC HYDROLY. SIS 
Biological conversion of crop residues to methane, 5:345 (CONF- 
7806107-P2) 
MAN 
See also PERSONNEL 
MAN/BIOLOGICAL RADIATION EFFECTS 
Quantitative risk in radiation protection standards, 5:1872 (BNL- 


26651) 
MAN/DELAYED RADIATION EFFECTS 
Long-term effects of low-level radiation exposure, experimental 
studies (Estimation of hazards to man in relation to total dose 
and dose rate), 5:1871 (BNL-26649) 
MAN/GENETIC RADIATION EFFECTS 
Genetic risks from radiation: recent assessments by the BEIR and 
UNSCEAR Committees and suggestions as to how future 
research can improve such estimates, 5:1874 (CONF-790977-1) 
MAN/MAXIMUM PERMISSIBLE DOSE 
Risk from fast neutron exposure (Discussing of Rossi and Mays’ 
paper on acceptable neutron dose limits in relation to 
leukemogenesis), 5:1873 (BNL-26653) 
MAN/RADIATION PROTECTION 
Quantitative risk in radiation protection standards, 5:1872 (BNL- 
26651) 
MAN/RESPIRATORY SYSTEM DISEASES 
Methods for analyzing panel studies of acute health effects of air 
pollution. Technical report No. 25, 5:1957 (COQO-2874-52) 
MANGANESE/ENVIRONMENTAL TRANSPORT 
Influence of dissolved organics on the ee transport, and 
fate of heavy metals in aquatic systems, 5:1 
MANGANESE ALLOYS/MECHANICAL PROPERTIES 
Precipitation-strengthened austenitic Fe-Mn-Ti alloys (700 to 
900°C), 5:1360 





MANGANESE ALLOYS/PRECIPITATION 


MANGANESE ALLOYS/PRECIPITATION 
Precipitation-strengthened austenitic Fe-Mn-Ti alloys (700 to 
900°C), 5:1360 
MANGANESE COMPLEXES/BINDING ENERGY 
XPS study of the relative 7-acceptor abilities of the nitrosyl and 
carbony] ligands, 5:1569 
MANGANESE COMPLEXES/PHOTOELECTRON 
SPECTROSCOPY 
XPS study of the relative 7-acceptor abilities of the nitrosyl and 
carbonyl ligands, 5:1569 
MANGANESE OXIDES/COMPATIBILITY 
Tritium compatibility of alumina and Fosterite, 5:1493 (LA-8021- 
MS 


MANGANESE OXIDES/OPTICAL PROPERTIES 
Application of near-infrared microscopy to materials science, 
5:1441 
MANGANESE OXIDES/SORPTIVE PROPERTIES 
Association of radionuclides with streambed sediments in White 
Oak Creek watershed, 5:1791 (ORNL/TM-6895) 
MANUFACTURING/RESEARCH PROGRAMS 
Basic research in engineering: advanced industrial technology. 
Workshop held in College Station, TX, 6 February 1979, 5:1162 
(FE-2468-55) 
MANURES/ANAEROBIC DIGESTION 
Fuel gas production from animal residue. I. Technical perspective, 
5:349 
Small farm methane generation potential, 5:343 (CONF-7806i07- 
P2) 
MANURES/FERMENTATION 
Methane production from beef cattle feedlots, 5:344 (CONF- 
7806107-P2) 
MANURES/GASIFICATION 
Fluidized bed gasification of cattle feedlot manure, 5:336 (CONF- 
7806107-P1) 
MANURES/INVENTORIES 
Fluidized bed gasification of cattle feedlot manure, 5:336 (CONF- 
7806107-P1) 
MARICULTURE 
See AQUACULTURE 
MARINE ECOSYSTEMS 
See AQUATIC ECOSYSTEMS 
MARITIME TRANSPORT/ENERGY CONSUMPTION 
Energy study of the marine transportation industry. Volume I. 
Executive summary, 5:1254 (SAN-1175-T2(Vol.1)) 
Energy use in the marine transportation industry: Task I, Industry 
Summary. Final report, 5:1255 (SAN-1175-T2(Vol.2)) 
MARITIME TRANSPORT/ENERGY EFFICIENCY 
Energy use in the marine transportation industry: Task III. 
Efficiency improvements; Task IV. Industry future. Final 
report, Volume IV (Projections for year 2000), 5:1256 (SAN- 
1175-T2(Vol.4)) 
MARITIME TRANSPORT/RESEARCH PROGRAMS 
Energy use in the marine transportation industry: Task III. 
Efficiency improvements; Task IV. Industry future. Final 
report, Volume IV (Projections for year 2000), 5:1256 (SAN- 
1175-T2(Vol.4)) 
MASS SPECTROSCOPY/COMPUTER CODES 
New fortran computer programs to acquire and process isotopic 
mass spectrometric data, 5:1554 (ORNL/TM-7002) 
MASSIVE VECTOR MESON MODEL 
See GLUON MODEL 
MATERIAL TESTING REACTOR JAPAN 
See JMTR REACTOR 
MATERIALS (FERROMAGNETIC) 
See FERROMAGNETIC MATERIALS 
MATHEMATICAL MODELS 
See also COSMOLOGICAL MODELS 
Reduction of a discrete event simulation to a Markov chain, 
5:2355 (BNL-26707) 
MATHEMATICS/NONLINEAR PROBLEMS 
Numerical solution of nonlinear problems (Visuals used in 
videotaped course), 5:2366 (UCID-18285) 
MATRICES 
See also S MATRIX 
MATRICES/COMPUTER CALCULATIONS 
Gauss elimination with supersparse matrices, 5:2356 (BNL-26773) 
MAXIMUM PERMISSIBLE CONCENTRATION/COMPUTER 
CALCULATIONS 
Report of the task group on dose calculations at the meeting of 
ICRP Committee 2 April 23-26, 1979, Harwell, England, 5:1910 
(ORNL/TM-6988) 
MAXIMUM PERMISSIBLE DOSE/RECOMMENDATIONS 
Risk from fast neutron exposure (Discussing of Rossi and Mays’ 
paper on acceptable neutron dose limits in relation to 
leukemogenesis), 5:1873 (BNL-26653) 
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MAXIMUM PERMISSIBLE INTAKE/COMPUTER 
CALCULATIONS 
Report of the task group on dose calculations at the meeting of 
CRP Committee 2 April 23-26, 1979, Harwell, England, 5:1910 
(ORNL/TM-6988) 
MEASURING INSTRUMENTS 
See also ACCELEROMETERS 
ELECTRIC MEASURING INSTRUMENTS 
INTERFEROMETERS 
LEVEL INDICATORS 
MAGNETOMETERS 
MOISTURE GAGES 
NEUTRON ACTIVATION ANALYZERS 
RADIATION DETECTORS 
RADIATION MONITORS 
SPECTROMETERS 
STRAIN GAGES 
THERMOCOUPLES 
THERMOMETERS 
VELOCIMETERS 
VISCOSIMETERS 
WEIGHT INDICATORS 
MEASURING INSTRUMENTS/STANDARDIZATION 
Merger of American and European gaging practice into ISO 
standards, 5:1704 (MLM-2660(OP)) 
MEASURING METHODS/RESEARCH PROGRAMS 
Basic research in engineering: advanced industrial technology. 
Workshop held in College Station, TX, 6 February 1979, 5:1162 
(FE-2468-55) 
MECHANICAL STRUCTURES 
See also POWER TRANSMISSION LINES 
SUPPORTS 
MECHANICAL STRUCTURES/AERODYNAMICS 
Some techniques for reducing the tower shadow of the DOE/ 
NASA Mod-0 wind turbine tower, 5:671 (DOE/NASA/20370- 
79/17) 
MECHANICAL STRUCTURES/COMPUTER-AIDED 
DESIGN 


Automated analysis and design of complex structures, 5:930 
MECHANICAL STRUCTURES/CREEP 
Creep-fatigue damage under multiaxial conditions, 5:926 
MECHANICAL STRUCTURES/FATIGUE 
Creep-fatigue damage under multiaxial conditions, 5:926 
MECHANICAL STRUCTURES/MODIFICATIONS 
Some techniques for reducing the tower shadow of the DOE/ 
NASA Mod-0 wind turbine tower, 5:671 (DOE/NASA/20370- 
79/17) 
MECHANICAL STRUCTURES/STRESS ANALYSIS 
ANSR - a general purpose computer program for analysis of 
nonlinear structural response, 5:928 
Automated analysis and design of complex structures, 5:930 
Evaluation of state determination calculations in nonlinear 
analysis, 5:927 
Influence of concrete cracking in the stress distribution in some 
typical structures, 5:1505 
Numerical integration of some new unified plasticity-creep 
formulations, 5:925 
MECHANICAL STRUCTURES/THERMAL STRESSES 
Thermal effects in concrete members, 5:1506 
MECHANICAL TESTS/DATA ACQUISITION SYSTEMS 
Technical manual for the Eclipse S-200, S-230 data acquisition 
program DATA, 5:1707 (SAND-79-8052) 
MECHANICAL TRANSMISSIONS/RESEARCH PROGRAMS 
Component considerations for advanced automotive gas turbines: 
transmissions, 5:1297 (CONF-781050-) 
DOT/DOE Transmission Test Program objectives, 5:1326 
(CONF-781050-) 
Hydromechanical transmission development for passenger car fuel 
economy improvement, 5:1327 (CONF-781050-) 
MECHANICAL VIBRATIONS 
Bias errors in a random vibration extremal control strategy, 5:1617 
(SAND-79-1222C) 
MECHANICAL VIBRATIONS/TEST FACILITIES 
— cooled electrodynamic shakers, 5:1619 (SAND-79- 
1731C) 


User’s manual: primary data reduction programs for the Eclipse S- 
200/230 shock and vibration measurement systems, 5:1620 
(SAND-79-8053) 

MEDIUM-HEAD HYDROELECTRIC POWER PLANTS/ 

ENVIRONMENTAL IMPACTS 

Environmental issues and small-scale hydroelectric development, 
5:365 (CONF-790970-1) 

Hildebrand, S.G.; Grimes, G.B. Jr., 5:366 (CONF-791056-1) 

MELTDOWN 
See also CORIUM 
MELTDOWN/AFTER-HEAT REMOVAL 

Advanced reactor safety research quarterly report, April-June 

1978 (LMFBR), 5:1079 (NUREG/CR-046%(Vol.7)) 
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MELTDOWN/HEAT TRANSFER 
Thermal interactions of a molten core debris pool with 
surrounding structural materials (LMFBR), 5:992 (CONF- 
7908 16-61) 
MEMBRANE TRANSPORT/PROBES 
Light-induced pH gradients across Halobacterium halobium cell 
envelope vesicles measured with spin-labeled amine and 
carboxylic acid probes, 5:1846 (LBL-9674) 
MEMORY DEVICES/MANAGEMENT 
Case study: design and performance evaluation of a permanent file 
archiving system, 5:2354 (BNL-26635) 
MENDELEVIUM/VALENCE 
Chemistry of transuranium elements and compounds, 5:1565 
(ORNL-5485) 
MERCURY/ABSORPTION SPECTROSCOPY 
On-line measurement of mercury in oil shale offgas using Zeeman 
atomic absorption spectroscopy, 5:202 (LBL-9857) 
MERCURY/OPTICAL PROPERTIES 
Optical properties of metals by spectroscopic ellipsometry, 5:1420 
(CONF-790857-1) 
MERCURY 187/BETA-PLUS DECAY 
Shape coexistence near the Z-82 closed shell: a study of the 
excited states of '*7Au and '*’Pt in the 8* decay of '*7Hg and 
187 Au, 5:2139 (ORO-3346-229) 
MERCURY 187/ELECTRON CAPTURE DECAY 
Shape coexistence near the Z-82 closed shell: a study of the 
excited states of '*7Au and '*’Pt in the 8* decay of '*7Hg and 
187 Au, 5:2139 (ORO-3346-229) 
MESON RESONANCES 
See also BARYONIUM 
D RESONANCES 
OMEGA-784 RESONANCES 
RHO-765 RESONANCES 
S-1930 RESONANCES 
MESON RESONANCES/PARTICLE PRODUCTION 
Some neutral current results using neutrinos and anti-neutrinos at 
Fermilab (rho and A), 5:2049 (RL-78-081) 
MESON RESONANCES/REVIEWS 
Current status on narrow N anti N states, 5:2054 (BNL-26752) 
MESON-NUCLEON INTERACTIONS 
See also KAON-NUCLEON INTERACTIONS 
PION-NUCLEON INTERACTIONS 
MESON-NUCLEON INTERACTIONS/PHASE SHIFT 
Low-energy meson-nucleon scattering analysis in the P-matrix 
formalism, 5:2069 
METABOLISM/TRACER TECHNIQUES 
Background for the research and subsequent developments in the 
research program, 5:1841 (COO-3253-7) 
METABOLITES/BIOLOGICAL EFFECTS 
Nature and mechanism of induction of mutations. Annual progress 
report, August 1, 1978-August 1, 1979 (Mutagenesis of organic 
azides and metabolites in plants), 5:1930 (RLO-2221-T2-44) 
METABOLITES/MUTAGENESIS 
Nature and mechanism of induction of mutations. Annual progress 
report, August 1, 1978-August 1, 1979 (Mutagenesis of organic 
azides and metabolites in plants), 5:1930 (RLO-2221-T2-44) 
METACERCARIAE 
See LARVAE 
METAL INDUSTRY 
See also MINERAL INDUSTRY 
METAL INDUSTRY/ENERGY CONSERVATION 
Cupolas minimize the energy required to melt ferrous alloys, 
5:1272 (COO-2840-11) 
METALLOGRAPHY 
(Limited to the branch of metallurgy concerned with the preparation 
and examination of the surface of metals.) 
Modern metallographic techniques, 5:1417 
METAL-NONMETAL BATTERIES 
See also SODIUM-SULFUR BATTERIES 
METAL-NONMETAL BATTERIES/CATHODES 
Electrochemical investigations of novel electrode materials. 
Progress report, 1 August 1978-31 July 1979 (Li/sub x/Nao 1s 
TiS2 and Li/sub x/Nao 1s TaS2 cathodes, Li anode), 5:1146 
(COO-4356-2) 
METALS 
See also ACTINIDES 
ALKALINE EARTH METALS 
RARE EARTHS 
Effects on photoemission of the spatially varying photon field at a 
metal surface, 5:1434 
METALS/CARCINOGENESIS 
Mathematical models of cancer and their use in risk assessment. 
Technical report No. 27 (Effects of model assumptions on 
validity of predictions), 5:1875 (COO-2874-T1) 
METALS/COMPRESSION 
Multiwavelength optical pyrometer for shock compression 
experiments (100 GPa), 5:1710 


METHANE/RECOVERY 


METALS/CORROSION PROTECTION 
Survey and analysis of corrosion problems caused by CO2 
injection for enhanced oil recovery, 5:101 (CONF.790805- P2) 
METALS/CRACKS 
Numerical analysis of the influence of residual stresses on crack 
closure in rings, 5:1399 
METALS/CRYSTAL-PHASE TRANSFORMATIONS 
Martensitic transformations: electron microscopy and diffraction 
studies, 5:1375 
METALS/DEFORMATION 
Buckling behaviour evaluation of metal containment under local 
loads, 5:920 
METALS/DESIGN 
Nonequilibrium microstructures, 5:1368 
METALS/EROSION 
Modeling additive and hostile particulate influences in gun 
combustion turbulent erosion, 5:1450 (UCRL-82756) 
On the velocity dependence of the erosion of ductile metals by 
solid icles at low angles of incidence, 5:1461 
METALS/ION IMPLANTATION 
Properties and — of ion-implanted alloys, 5:1356 
(SAND-79-122 
METALS/MICROSTRUCT URE 
Nonequilibrium microstructures, 5:1368 
Radiation ow. analysis by positron annihilation spectroscopy, 
5:1694 (CONF-790391-1) 
METALS/OPTICAL PROPERTIES 
Multiwavelength optical pyrometer for shock compression 
experiments (100 GPa), 5:1710 
METALS/PHYSICAL RADIATION EFFECTS 
Radiation —- analysis by positron annihilation spectroscopy, 
5:1694 (CONF-790391-1) 
METALS/POINT DEFECTS 
System for continuous monitoring of point defect concentrations 
during irradiations and anneals, 5:1466 
METALS/RESEARCH PROGRAMS 
Metals and ceramics division materials science program. Aunnual 
— report for period ending June 30, 1979, 5:1348 (ORNL- 


) 
METALS/RESIDUAL STRESSES 
Numerical analysis of the influence of residual stresses on crack 
closure in rings, 5:1399 
METALS/X-RAY FLUORESCENCE ANALYSIS 
On-line monitoring for metals in the sewer, and at points upsteam, 
using x-ray fluorescence analysis, 5:1550 (UCRL-83327) 
METEORITES/MICROSTRUCTURE 
Modern metallographic techniques, 5:1417 
METHANATION/CATALYSIS 
Basic energy science, 5:1558 (ANL-79-22) 
METHANE/ADSORPTION 
Neutron-diffraction study of phases of CD, monolayer films on 
graphite, 5:1523 
METHANE/BIOSYNTHESIS 
Biological conversion of crop residues to methane, 5:345 (CONF- 
7806107-P2) 
Fuels from microalgae biomass, 5:348 (CONF-7806107-P2) 
Methane production from beef cattle feedlots, 5:344 (CONF- 
7806107-P2) 
Review of international biogas programs, 5:347 (CONF-7806107- 
P2 


Small farm methane generation potential, 5:343 (CONF-7806107- 
P2 


Thermochemical treatment of lignocellulosic and nitrogenous 
residuals for increasing anaerobic biodegradability, 5:346 
(CONF-7806107-P2) 

METHANE/CHEMISORPTION 
Kinetic models for irreversible processes on a lattice, 5:1575 
METHANE/COMBUSTION 

Fundamental combustion and diagnostics research at Sandia. 

Progress report, April-June 1979, 5:1608 (SAND-79-8256) 
METHANE/COMBUSTION KINETICS 

Control of the rate of methane oxidation by quasi-equilibrium 

radical concentrations, 5:333 (UCRL-82616(Rev.1)) 
METHANE/LATTICE PARAMETERS 
Neutron-diffraction study of phases of CD, monolayer films on 
graphite, 5:1523 
METHANE/PHASE STUDIES 
Neutron-diffraction study of phases of CD, monolayer films on 
raphite, 5:1523 
METHANE/PHASE TRANSFORMATIONS 

Neutron-diffraction study of phases of CD, monolayer films on 

graphite, 5:1523 
METHANE/PYROLYSIS 

Pyrolysis of methane in flowing microwave plasma. Pt. 1, 2. 
Plasma diagnostics. Sampling the plasma by a quadrupole mass 
spectrometer, 5:332 (Juel-1499) 

METHANE/RECOVERY 

Technical —— report for FY-79: investi — of water jet 

drilling for methane drainage, 5:28 (ALO-0789-T13) 





METHANE/SYNTHESIS 


METHANE/SYNTHESIS 
Proceedings from a seminar on methane gas at the Swedish 
Institute of Agricultural Engineering in 1977, 5:351 (JTI-24) 
Quarterly report, January 1-March 31, 1979, 5:1737 (IS-4707) 
METHANOGENIC BACTERIA/METABOLISM 
Microbial production of aliphatic hydrocarbons. Progress report, 
February 1, 1979-September 30, 1979 (Optimization for 
commercial oily hydrocarbon production), 5:1799 (COO-4478- 
2) 
METHEANOL/COMBUSTION PROPERTIES 
Combustion of methanol coal slurries in the Hartmann resonator. 
Final report, August 15, 1977-March 15, 1979, 5:37 (FE-2744- 
T 


2) 
METHANOL/GAS CHROMATOGRAPHY 

Chromatographic methods of analysis for methanol and ethanol in 
automotive exhaust, 5:1345 

METHANOL/MARKETING RESEARCH 

Plan for the introduction of biomass-based methanol into the 

energy economy, 5:354 (CONF-7806107-P1) 
METHANOL/PRODUCTION 

Research and evaluation of biomass resources/conversion/ 
utilization systems (market/experimental analysis for 
development of a data base for a fuels from biomass model). 
Quarterly report for October 1-December 31, 1978, 5:414 
(COO-5022-T1) 

Review of the Badger report FE-2416-24, conceptual design of a 
coal to methanol commercial plant, February 1978, 5:356 
(ORNL-5558) 

METHANOL/THERMAL CONDUCTIVITY 

Basic energy science, 5:1558 (ANL-79-22) 
METHANOL FUELS/COMBUSTION KINETICS 

Numerical study of laminar wall quenching, 5:1344 (UCRL-83316) 
METHANOL FUELS/PERFORMANCE TESTING 

Utilization of alternate fuels in diesel engines, 5:1340 (CONF- 
781050-) 

METHYL METHANESULFONATE/BIOLOGICAL EFFECTS 

Suppression of stem cells and immune response and enhancement 
of viral leukemogenesis by chemical carcinogens (Methyl 
methanesulfonate; benzo(a)pyrene; mice), 5:1934 (COO-4800-6) 

METHYL METHANESULFONATE/LEUKEMOGENESIS 

——— of stem cells and immune response and enhancement 
of viral leukemogenesis by chemical carcinogens (Methyl 
methanesulfonate; benzo(a)pyrene; mice), 5:1934 (COO-4800-6) 

METHYL METHANESULFONATE/MUTAGENESIS 

Relationship between unscheduled DNA synthesis and mutation 

induction in male mice, 5:1876 (CONF-790676-8) 
METHYLACETYLENE 

See PROPYNE 
METHYLBENZENE 

See TOLUENE 
METHYLMERCURY/BIOLOGICAL EFFECTS 

Methylmercury sexual dimorphism in the mouse, 5:1955 

2-METHYLPROPENE/PHOTOELECTRON SPECTROSCOPY 

Photoelectron spectroscopy of ethylene, isobutylene, 
trimethylethylene, and tetramethylethylene at variable angle, 


MHD GENERATOR CFFF/SUPERCONDUCTING MAGNETS 
Evaluation of some cryogenic sensors and instrumentations for a 
large superconducting MHD magnet, 5:1206 (CONF-7908 15-30) 
MHD GENERATOR UTSI/SEED RECOVERY 
Evaluation of the direct reduction seed regeneration process, 
5:1207 (FE-1760-36) 
MICA/OPTICAL PROPERTIES 
Application of near-infrared microscopy to materials science, 
5:1441 
MICE/BLOOD FORMATION 
Colony-forming units in the spleen and bone marrow of young 
(C57BL/6 x DBA/2)F; hybrid mice, 5:1859 
MICE/IMMUNE REACTIONS 
Culture of normal human blood cells in a diffusion chamber 
system II. Lymphocyte and plasma cell kinetics, 5:1820 (BNL- 
26619) 
me se of stem cells and immune response and enhancement 
of viral leukemogenesis by chemical carcinogens (Methyl 
methanesulfonate; benzo(a)pyrene; mice), 5:1934 (COO-4800-6) 
MICE/SPLEEN COLONY FORMATION 
oo of stem cells and immune response and enhancement 
of viral leukemogenesis by chemical carcinogens (Methyl 
methanesulfonate; benzo(a)pyrene; mice), 5:1934 (COO-4800-6) 
MICE/THYMUS 
Survival and cause of death in aging germfree athymic nude and 
normal inbred C3Hf/He mice, 5:1857 
MICELLAR SYSTEMS/ADSORPTION 
DOE in-house research on thermodynamics of oil-recovery 
micellar systems, 5:64 (CONF-790805-P1) 
MICELLAR-POLYMER FLOODING 
See MICROEMULSION FLOODING 
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MICROELECTRONIC CIRCUITS/ELECTRIC CONTACTS 

Lead frame bonder modifications for more uniform production 
bonding, 5:1663 (BDX-613-2246) 

MICROELECTRONIC CIRCUITS/FABRICATION 

Production of thin film networks which utilize chrome-gold 
conductors, 5:1664 (BDX-613-2257) 

MICROEMULSION FLOODING/DEMONSTRATION 

PROGRAMS 

Current and projected performance for DOE's micellar-polymer 
project in Northeast Oklahoma, 5:57 (CONF-790805-P1) 

Micellar-polymer oil recovery demonstration in the Bell Creek 
Field, Montana, 5:54 (CONF-790805-P1) 

Micellar-polymer joint demonstration project, Wilmington Field, 
California (covering period June 1978 through April 1979), 5:56 
(CONF-790805-P 1) 

North Burbank tertiary recovery pilot test: fourth year status 
report, 5:53 (CONF-790805-P 1) 

Progress report for the El Dorado Micellar-Polymer Project, El 
Dorado, Kansas, 5:52 (CONF-790805-P1) 

MICROEMULSION FLOODING/ENVIRONMENTAL 

IMPACTS 

Programmatic environmental impact statement for DOE's 
enhanced oil recovery RD & D program, 5:135 (CONF-790805- 


P3) 
MICROEMULSION FLOODING/FEASIBILITY STUDIES 
Assessment of potential increased oil production by polymer- 
waterflood in northern and southern mid-continent oil fields. 
Final report, 5:49 (BETC-0026-10) 
MICROEMULSIONS/PHASE STUDIES 
Some basic studies of petroleum sulfonate and pure surfactant 
systems, 5:60 (CONF-790805-P1) 
MICROEMULSIONS/PHOTOCHEMICAL REACTIONS 
Physical and chemical studies of chlorophyll in microemulsions. 
Progress report, 5:416 (COO-4452-001) 
MICROSTRUCTURE 
See also GRAIN SIZE 
MICROSTRUCTURE/METALLURGICAL EFFECTS 
Effect of microstructure and grain size of the creep and rupture 
properties of 2 1/4Cr Mo and 9Cr Mo steels, 5:1405 
MILITARY FACILITIES/TOTAL ENERGY SYSTEMS 
Fort Hood Solar Total Energy Project: technical support and 
systems integration. Second semiannual report, 1 November 
1978-30 Apri! 1979, 5:433 (ATR-79(7743)-2) 
Institutional total energy case studies, 5:1167 (ANL/CNSV-TM- 
15) 
MINERAL ACIDS 
See INORGANIC ACIDS 
MINERAL INDUSTRY 
See also METAL INDUSTRY 
PETROLEUM INDUSTRY 
MINERAL INDUSTRY/ENERGY DEMAND 
Energy consumption in Canadian mills, 5:1184 
MINERAL INDUSTRY/ORE PROCESSING 
Energy consumption in Canadian mills, 5:1184 
MINERAL OIL 
See LUBRICANTS 
MINERALS 
See also CLAYS 
DIAMONDS 
DOLOMITE 
FELDSPARS 
GARNETS 
GIBBSITE 
KAOLIN 
MICA 
PYROXENES 
PYRRHOTITE 
SILICA 
SMECTITE 
SPIN. 


ELS 
MINERALS/CATALYTIC EFFECTS 
Coal liquefaction with synthesis gas, 5:19 (PETC/TR-79/1) 
MINERALS/CHEMICAL ANALYSIS 
Method of analysis of asbestiform minerals by 
thermoluminescence (DOE patent application), 5:1551 
MINNESOTA/BUILDING CODES 
Implementation of a statewide energy code for buildings. Final 
report, 5:1220 (COO-2843-T1) 
MINNESOTA/ENERGY SHORTAGES 
Allocation of natural gas under energy emergencies: analysis of 
selected federal actions, 5:172 (DOE/TIC-10265) 
MIRRORS/COATINGS 
Multilayer dichroic mirrors for the 16-4m spectral region: their 
design and fabrication, 5:1612 
MIRRORS/DESIGN 
Multilayer dichroic mirrors for the 16-jm spectral region: their 
design and fabrication, 5:1612 
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MIRRORS/FABRICATION 
Multilayer dichroic mirrors for the 16-jm spectral region: their 
design and fabrication, 5:1612 
MIRRORS/POLISHING 
Flat ae revisited, 5:1623 (UCRL-83500) 
MIRRO GNETIC) 
See MAGNETIC MIRRORS 
MISCIBLE FLOODING 
See MISCIBLE-PHASE DISPLACEMENT 
MISCIBLE-PHASE DISPLACEMENT 
See also CARBON DIOXIDE INJECTION 
MICROEMULSION FLOODING 
MISCIBLE-PHASE DISPLACEMENT/SURFACTANTS 
Tertiary oil recovery process utilizing a preflush (Patent), 5:123 
MISSOURI/AGRICULTURE 
Prime farmland disturbance from coal surface mining in the corn 
belt, 1980-2000, 5:26 (ANL/ES-70) 
MISSOURI/COAL RESERVES 
Prime farmland disturbance from coal surface mining in the corn 
belt, 1980-2000, 5:26 (ANL/ES-70) 
MISSOURI/OIL SAND DEPOSITS 
Inventory of heavy oil in western Missouri. Final report, 5:185 
(BETC-1808-1) 
MITOMYCIN 
Induction of long-lived chromosome damage, as manifested by 
sister-chromatid exchange, in lymphocytes of animals exposed 
to mitomycin-C, 5:1829 
MITOMYCIN/MUTAGENESIS 
Relationship between unscheduled DNA synthesis and mutation 
induction in male mice, 5:1876 (CONF-790676-8) 
MITOTIC DELAY/RADIOINDUCTION 
Flow cytometric applications of tumor biology: prospects and 
pitfalls (Applications in study of spontaneous dog tumors and in 
drug and radiation effects on cultured V79 cells), 5:1868 (LA- 
UR-79-2474) 
MIXED OXIDE FUEL FABRICATION PLANTS/DIFFUSION 
BARRIERS 
Fuel pellet encapsulation system barrier seal development 
program, 5:219 (WCAP-9474) 
MIXED OXIDE FUEL FABRICATION PLANTS/WEIGHT 
INDICATORS 
Powder batch weighing system: summary report, 5:220 (WCAP- 


9514) 
MOBILE HOMES/SOLAR SPACE HEATING 
Evolution of a solar greenhome, 5:516 
MOBILITY/CONTROL 
Development of improved mobility control agents for surfactant/ 
polymer flooding, 5:76 (CONF-790805-P1) 
MODELS (COSMOLOGICAL) 
See COSMOLOGICAL MODELS 
MODELS (MATHEMATICAL) 
See MATHEMATICAL MODELS 
MODELS (PLASMA) 
See PLASMA SIMULATION 
MODERATORS 
(See also descriptors for specific moderator materials.) 
MODERATORS/CONTROL EQUIPMENT 
Moderator temperature control for RAPS, 5:790 
MOESSBAUER EFFECT 
Constants in isomer shift expressions. Appendix IV, 5:2125 
MOESSBAUER EFFECT/ISOMER SHIFT 
Introduction. Chapter 1, 5:2194 
MOESSBAUER EFFECT/SPECTROSCOPY 
Introduction. Chapter 1, 5:2194 
MOESSBAUER EFFECT/TABLES 
Moessbauer source preparation. Appendix III, 5:1994 
MOESSBAUER SPECTROMETERS/DATA PROCESSING 
Measurement of isomer shifts. Chapter 3, 5:2195 
MOISTURE GAGES/PERFORMANCE 
Measurement of moisture in gases, 5:1716 
MOLECULAR BEAMS/OPTICAL PUMPING 
Molecular beam surface scattering: the decomposition of ammonia 
on single crystal platinum surfaces, 5:1990 (LBL-9712) 
MOLECULAR FLUORESCENCE SPECTROSCOPY 
See FLUORESCENCE SPECTROSCOPY 
MOLECULAR IONS/COLLISIONS 
Collision induced fragmentation of fast moleculay ions in solids 
and gases (Review, wake effects, excited states), 5:2012 (CONF- 
790843-9) 
MOLF-CULAR IONS/ENERGY LEVELS 
Collision induced fragmentation of fast molecular ions in solids 
and gases (Review, wake effects, excited states), 5:2012 (CONF- 
790843-9) 
MOLECULAR ORBITAL MODEL 
See MOLECULES 
MOLECULES/CHEMISORPTION 
Theroretical studies of chemisorption on transition metal surfaces: 
interaction of hydrogen with titanium. Progress report, June 1, 
1978-July 31, 1979, 5:1425 (COO-4387-3) 


MUON NUMBER/CONSERVATION LAWS 


MOLYBDENUM/CHEMICAL VAPOR DEPOSITION 
CVD molybdenum films of high infrared reflectance, 5:559 
(SERI/TP-49-182) 
MOLYBDENUM/METALLURGICAL EFFECTS 
Effects of thermomechanical treatment on phase stability and 
swelling in alloy D9, 5:1462 (CONF.790979-1) 
MOLYBDENUM/REPFLECTIVITY 
CVD molybdenum films of high infrared reflectance, 5:559 
(SERI/TP-49-182) 
MOLYBDENUM/SPUTTERING 
Sa profiling of solar coating materials, 5:563 (SERI/TP- 
49- 


1 
MOLYBDENUM/SUPERCONDUCTIVITY 
Frozen phonon calculations for the L(2/3,2/3,2/3) phonon of 
niobium and molybdenum, 5:1427 (ISM-216) 
MOLYBDENUM ALLOYS/CRYSTAL STRUCTURE 
Development of magnetic order in superconducting systems, 
5:2201 (BNL-26655) 
MOLYBDENUM ALLOYS/DISLOCATIONS 
Modern metallographic techniques, 5:1417 
MOLYBDENUM ALLOYS/NEUTRON DIFFRACTION 
Development of magnetic order in superconducting systems, 
5:2201 (BNL-26655) 
MOLYBDENUM ALLOYS/STANDARDS 
Nickel-chromium-molybdenum-columbium bare welding rods and 
electrodes, 5:1355 (RDT-M-1-19T(8-79)) 
MOLYBDENUM ALLOYS/SUPERCONDUCTIVITY 
Development of magnetic order in superconducting systems, 
5:2201 (BNL-26655) 
MOLYBDENUM ALLOYS/ZONE MELTING 
Internal zone growth method for producing inetal oxide-metal 
eutectic composites (Patent), 5:1476 
MOLYBDENUM COMPLEXES/CHEMICAL REACTIONS 
Mechanism of the reaction between organo transition metal alkyls 
and hydrides. A model for the aldehyde-forming step in the oxo 
process, 5:1573 
MOLYBDENUM HYDRIDES/CHEMICAL REACTIONS 
Mechanism of the reaction between organo transition metal alkyls 
and hydrides. A model for the aldehyde-forming step in the oxo 
process, 5:1573 
MONITORS (REACTOR) 
See REACTOR CONTROL SYSTEMS 
MONOCHROMATORS/PERFORMANCE 
Vacuum ultra violet monochromators, 5:1701 (BNL-26633) 
MONTANA/WIND POWER 
Eolian features as indicators of high-wind areas in the Pacific 
Northwest. Progress report, 5:667 (DOE/ET/20383-5) 
MONTMORILLONITE/PHYSICAL RADIATION EFFECTS 
Chemistry of transuranium elements and compounds, 5:1565 
(ORNL-5485) 
MONTMORILLONITE/SORPTIVE PROPERTIES 
Aqueous systems and geosciences, 5:1601 (ORNL-5485) 
MORDENITE/CATALYTIC EFFECTS 
Pretreating process for the stabilization of a catalyst for the 
conversion of aromatic hydrocarbons (Patent), 5:130 


See MAXIMUM PERMISSIBLE DOSE 


See MAXIMUM PERMISSIBLE INTAKE 
MTR REACTOR/FUEL RODS 
Nondestructive verification of relative burnup values and cooling 
times of irradiated MTR fuel elements, 5:972 (LA-7949-MS) 
MUCOSA 
See MUCOUS MEMBRANES 
MUCOUS MEMBRANES/BIOLOGICAL FUNCTIONS 
Sulfuric acid mist and mucous clearance in Beagle dogs, 5:1943 
(LF-60(12-78)) 
MUCOUS MEMBRANES/CLEARANCE 
Sulfuric acid mist and mucous clearance in Beagle dogs, 5:1943 
(LF-60(12-78)) 
MULTIPHASE FLOW/HEAT TRANSFER 
Heat exchange in stirrer vessels in multiphase systems, 5:1652 
(INKA-Conf-78-2 16-003) 
MULTIWIRE PROPORTIONAL CHAMBERS/DESIGN 
Design and properties of a multianode, cylindrical proportional 
counter for position sensing at high count rates, 5:1693 
MULTIWIRE PROPORTIONAL CHAMBERS/ 
PERFORMANCE TESTING 
Design and properties of a multianode, cylindrical proportional 
counter for position sensing at high count rates, 5:1693 
MUNICIPAL WASTES 
See also REFUSE DERIVED FUELS 
MUNICIPAL WASTES/WASTE MANAGEMENT 
Dutchess County pyrolysis project. Final summary report, 5:1668 
(FC-5143-T2) 
MUON NUMBER/CONSERVATION LAWS 
LAMPF neutrino experiment to test muon number conservation, 
5:2043 (LA-8030-T) 





MUON PAIRS/MULTIPLE PRODUCTION 


MUON PAIRS/MULTIPLE PRODUCTION 
Dimuon production in the Fermilab 15-foot bubble chamber, 
5:2446 (RL-78-081) 
MUON PAIRS/PARTICLE PRODUCTION 
Production of high mass muon pairs by 225 GeV/c hadron beams 
and a determination of the pion structure function, 5:2042 
(COO-3072-102) 
MUON REACTIONS/CAPTURE 
Evidence for atomic muon capture by fragments from prompt 
fission of muonic *°7Np, 7°°Pu, and ?*?Pu, 5:2157 
MUONIC ATOMS/BINDING ENERGY 
Muonic isomer shifts. Chapter 14 (Proton distribution), 5:2010 
MUONIC ATOMS/FISSION 
Evidence for atomic muon capture by fragments from prompt 
fission of muonic 7°7Np, *°*Pu, and ***Pu, 5:2157 
MUONIC ATOMS/ISOMER SHIFT 
Muonic isomer shifts. Chapter 14 (Proton distribution), 5:2010 
MUONIC ATOMS/LIFETIME 
Evidence for atomic muon capture by fragments from prompt 
fission of muonic **7 Np, 7°*Pu, and **?Pu, 5:2157 
MUONS 
See also MUONS PLUS 
MUONS/BINDING ENERGY 
Muonic isomer shifts. Chapter 14 (Proton distribution), 5:2010 
MUONS/MULTIPLE PRODUCTION 
New quark and multilepton production by neutrinos and 
antineutrinos, 5:2044 (RL-78-081) 
MUONS PLUS/LEPTONIC DECAY 
LAMPF neutrino experiment to test muon number conservation, 
5:2043 (LA-8030-T) 
MUSCLES/LACTATE DEHYDROGENASE 
Relationship between fibrosis and lactate dehydrogenase 
isoenzymes in the experimental hypertrophic heart of rabbits, 


5:180 
MUTAGENESIS 
Use of rat lung homogenates in microbial mutagenesis testing, 
5:1835 (LF-60(12-78)) 
MUTAGENESIS/AGE DEPENDENCE 
Genetic and physiological factors affecting repair and mutagenesis 
in yeast, 5:1870 (CONF-790676-7) 
MUTAGENESIS/ANTIMETABOLITES 
Further evidence for the genetic origin of mutations in mammalian 
somatic cells: the effects of ploidy level and selection stringency 
on dose-dependent chemical mutagenesis to purine analogue 
resistance in Chinese hamster ovary cells, 5:1817 
MUTAGENESIS/AZIDES 
Effect of excision repair on azide-induced mutagenesis, 5:1926 
MUTAGENESIS/BIOLOGICAL PATHWAYS 
Further evidence for the genetic origin of mutations in mammalian 
somatic cells: the effects of ploidy level and selection stringency 
on dose-dependent chemical mutagenesis to purine analogue 
resistance in Chinese hamster ovary cells, 5:1817 
MUTAGENESIS/GENETIC CONTROL 
Genetic and physiological factors affecting repair and mutagenesis 
in yeast, 5:1870 (CONF-790676-7) 
MUTAGENESIS/INFORMATION CENTERS 
Storage and retrieval of chemical mutagenesis information 
(Operation of the Environmental Mutagen Information Center), 
5:1917 (CONF-790982-1) 
MUTAGENESIS/RISK ASSESSMENT 
Genetic risks from radiation: recent assessments by the BEIR and 
UNSCEAR Committees and suggestions as to how future 
research can improve such estimates, 5:1874 (CONF-790977-1) 
MUTAGENS 
See also EMS 
METHYL METHANESULFONATE 
MUTAGENS/BIOASSAY 
Quantitative assay of mutation induction at the hypoxanthine- 
guanine phosphoribosy] transferase locus in Chinese hamster 
ovary cells (CHO/HGPRT system): utilization with a variety of 
mutagenic agents, 5:1832 
MUTAGENS/INFORMATION CENTERS 
Storage and retrieval of chemical mutagenesis information 
(Operation of the Environmental Mutagen Information Center), 
5:1917 (CONF-790982-1) 
MUTATION FREQUENCY/DOSE-RESPONSE 
RELATIONSHIPS 
Nature and mechanism of induction of mutations. Annual progress 
report, August 1, 1978-August 1, 1979 (Mutagenesis of organic 
azides and metabolites in plants), 5:1930 (RLO-2221-T2-44) 
MUTATION FREQUENCY/TEMPERATURE DEPENDENCE 
Nature and mechanism of induction of mutations. Annual progress 
report, August 1, 1978-August 1, 1979 (Mutagenesis of organic 
azides and metabolites in plants), 5:1930 (RLO-2221-T2-44) 
MUTATION FREQUENCY/TIME DEPENDENCE 
Nature and mechanism of induction of mutations. Annua! progress 
report, August 1, 1978-August 1, 1979 (Mutagenesis of organic 
azides and metabolites in plants), 5:1930 (RLO-2221-T2-44) 
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Relationship between unscheduled DNA synthesis and mutation 
induction in male mice, 5:1876 (CONF-790676-8) 
MUTATIONS 
See also CHROMOSOMAL ABERRATIONS 
DOMINANT MUTATIONS 
LETHAL MUTATIONS 
MUTATIONS/BIOASSAY 
Quantitative assay of mutation induction at the hypoxanthine- 
guanine phosphoribosy] transferase locus in Chinese hamste1 
ovary cells (CHO/HGPRT system): developmental and 
definition of the system, 5:1816 
MUTATIONS/BIOLOGICAL PATHWAYS 
Genetic and physiological factors affecting repair and mutagenesis 
in yeast, 5:1870 (CONF-790676-7) 
MUTATIONS/BIOLOGICAL REPAIR 
Effect of excision repair on azide-induced mutagenesis, 5:1926 
Evidence that uv-inducible error-prone repair is absent in 
Haemophilus influenzae Rd, with a discussion of the relation to 
error-prone repair of alkylating-agent damage, 5:1818 
MUTATIONS/RADIOINDUCTION 
Relationship between unscheduled DNA synthesis and mutation 
induction in male mice, 5:1876 (CONF-790676-8) 
MYELOID LEUKEMIA/PHOTOMETRY 
Quantification by DNA-based cytophotometry of the 9q+ /22q- 
chromosomal translocation associated with chronic 
myelogenous leukemia, 5:1831 


NAPHTHALENE/CHEMICAL REACTIONS 

Incorporation of naphthalene and tetrahydrofuran during the 

reductive alkylation of Illinois No. 6 coal, 5:22 
NAPHTHALENE/DECOMPOSITION 
Hydrogen transfer reactions of arenes in molten antimony 
trichloride, 5:1571 
NAPHTHENES 
See CYCLOALKANES 
NARORA-1 REACTOR/CONTROL SYSTEMS 
Reliability analysis of NAPP liquid rods shutdown system, 5:948 
NARORA-1| REACTOR/FLUID POISON CONTROL 

Development of level probes for liquid poison shut off rod 

experiments, 5:949 
NARORA-1 REACTOR/REACTOR CONTROL SYSTEMS 
Development of level probes for liquid poison shut off rod 
experiments, 5:949 
NARORA-1 REACTOR/REACTOR SAFETY 
Reliability analysis of NAPP liquid rods shutdown system, 5:948 
NARORA-2 REACTOR/CONTROL SYSTEMS 
Reliability analysis of NAPP liquid rods shutdown system, 5:948 
NARORA-2 REACTOR/FLUID POISON CONTROL 

Development of level probes for liquid poison shut off rod 

experiments, 5:949 
NARORA-2 REACTOR/REACTOR CONTROL SYSTEMS 
Development of level probes for liquid poison shut off rod 
experiments, 5:949 
NARORA-2 REACTOR/REACTOR SAFETY 
Reliability analysis of NAPP liquid rods shutdown system, 5:948 
NATIONAL ACCELERATOR LABORATORY 
See FERMILAB ACCELERATOR 
NATURAL GAS/ALLOCATIONS 

Allocation of natural gas under energy emergencies: analysis of 

selected federal actions, 5:172 (DOE/TIC-10265) 
NATURAL GAS/CONSUMPTION RATES 

Market for coal as an energy source in industry (1947 to 1976), 

5:41 (CONF-790964-1) 
NATURAL GAS/DIFFUSION 

Modeling of Devonian Shale gas reservoir performance, 5:155 

(METC/SP-79/6) 
NATURAL GAS/PIPELINES 

Energy consumption in the pipeline industry. Technical report, 

Task 1 (partial), 5:1257 (SAN-1171-2) 
NATURAL GAS/PRICES 

Market for coal as an energy source in industry (1947 to 1976), 

5:41 (CONF-790964-1) 
NATURAL GAS/PRODUCTION 

Characterization of the production mechanism in the Devonian 
shale and its sensitivity to changes in various reservoir 
parameters, 5:161 (METC/SP-79/6) 

Interpretation and statistical analysis of Kentucky-West Virginia 
open flow data, incorporating geochemical information, 5:182 
(MLM-2652(OP)) 

Parameters of geologic structure which affect Devonian gas shale 
production in West Virginia and eastern Kentucky: a progress 
report 1978-1979, 5:171 (METC/SP-79/6) 
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Past and current developments for drilling New Albany Shale gas 
wells in western Kentucky, 5:170 (METC/SP-79/6) 
NATURAL GAS/TRANSPORT 

Portable siphon apparatus for removing concentrations of liquid 

from a gas pipeline (Patent), 5:183 
NATURAL GAS DI DEPOSITS/EXPLOITATION 

Constraints and problems in producing gas from Eastern shales, 
5:168 (METC/SP-79/6) 

Past and current developments for drilling New Albany Shale gas 
wells in western Kentucky, 5:170 (METC/SP-79/6) 

NATURAL GAS DEPOSITS/EXPLORATION 

Characterization of the production mechanism in the Devonian 
shale and its sensitivity to changes in various reservoir 
parameters, 5:161 (METC/SP-79/6) 

Cross-strike structural discontinuities: their use in an exploration 
rationale for eastern Plateau province, Appalachian Basin, 5:157 
(METC/SP-79/6) 

Digital image processing and enhancement of Landsat data for 
lineament mapping and natural gas exploration in Appalachian 
region, 5:149 (METC/SP-79/6) 

Exploration strategy for an unconventional natural gas resource: 

evonian shale, 5:148 (METC/SP-79/6) 

Parsons cross strike structural discontinuity as an exploration area 
for fractured gas reservoirs, 5:162 (METC/SP-79/6) 

NATURAL GAS DEPOSITS/GAMMA-GAMMA LOGGING 
Porosity determined from neutron, density and sonic logs in 
western tight gas sands, 5:145 (CONF-790805-P3) 
pg eet > GAS DEPOSITS/GEOLOGIC STRUCTURES 
eT survey of surface joints in eastern Kentucky, 5:164 
ETC/SP-79/6) 
NATURAL GAS DEPOSITS/MATURATION 

Preliminary results of organic maturation, temperature, and 
pressure studies in the Pacific Creek area, Sublette County, 
Wyoming, 5:144 (CONF-790805-P3) 

NATURAL GAS DEPOSITS/MEETINGS 

Proceedings: third Eastern gas shales symposium, 5:142 (METC/ 
SP-79/6) 

NATURAL GAS DEPOSITS/NEUTRON LOGGING 

Porosity determined from neutron, density and sonic logs in 
western tight gas sands, 5:145 (CONF-790805-P3) 

NATURAL GAS DEPOSITS/POROSITY 

Porosity determined from neutron, density and sonic logs in 

western tight gas sands, 5:145 (CONF-790805-P3) 
NATURAL GAS DEPOSITS/PROSPECTING 

Late-tectonic extension faulting in the central Appalachians, 5:150 
(METC/SP-79/6) 

NATURAL GAS DEPOSITS/SONIC LOGGING 

Porosity determined from neutron, density and sonic logs in 
western tight gas sands, 5:145 (CONF-790805-P3) 

NATURAL GAS FIELDS/EXPLORATION 
Lineaments and ground-water chemistry as exploration tools for 


Devonian Shale gas in the Midway-Extra field of West Virginia, 


5:156 (METC/SP-79/6) 

Unconventional evaluation of the Cottageville Devonian Shale 
Field, Jackson and Mason Counties, West Virginia, 5:160 
(METC/SP-79/6) 

Western Gas Sands Project: Northern Great Plains Province 
review, 5:147 (DOE/BG/01569-14) 

NATURAL GAS FIELDS/GEOCHEMISTRY 

Inorganic geochemistry studies of the Eastern Kentucky Gas 

Field, 5:154 (METC/SP-79/6) 
NATURAL GAS FIELDS/LITHOLOGY 

Lithology studies of upper Devonian well cuttings in the Eastern 
Kentucky Gas Field, 5:159 (METC/SP-79/6) 

NATURAL GAS FIELDS/MATHEMATICAL MODELS 

Cottageville gas field correlation analyses for reservoir modeling, 
5:158 (METC/SP-79/6) 

NATURAL GAS WELLS 
See also PROPPING AGENTS 
NATURAL GAS WELLS/HYDRAULIC FRACTURING 

Case history for massive hydraulic fracturing the Cotton Valley 
Lime matrix, Fallon and North Personville Fields, Limestone 
County, Texas, 5:176 (CONF-790805-P3) 

Fourth frac treatment Well Federal No. 498-4-1, Rio Blanco 
County, Colorado. Final report, 5:178 (DOE/ET/12148-1) 

Interpretation and statistical analysis of Kentucky-West V ee 
open flow data, incorporating geochemical information, 5:182 
(MLM-2652(OP}) 

Massive hydraulic tracture containment and productivity analyses 
of MEC Muse-Duke well No. 1, 5:174 (CONF-790805-P3) 
Pressure transient analysis of tight western gas sands: pre- and 

post-fracturing, 5:173 (CONF-790805-P3) 
NATURAL GAS WELLS/PRODUCTIVITY 

Gas content and transport in shale and the‘r implications for well 
productivity, 5:169 (METC/SP-79/6) 

Petrologic evaluation of the significance of natural fractures in 
low-porosity shale gas reservoirs: results of investigation in the 
Upper Devonian of Virginia and West Virginia, 5:151 (METC/ 
SP-79/6) 


NEPTUNIUM/SEPARATION PROCESSES 


NEODYMIUM/FISSION YIELD 
Absolute thermal fission yields for **°Pu (Isotope dilution, mass 


spectrometry), 5:2160 (ENICO-1001) 
NEODYMIUM/LAI:DAU DOMAIN STRUCTURE 
New evidence on the magnetic structure of Nd, 5:1422 (CONF- 
790909-10(Draft)) 
NEODYMIUM 148 TARGET/FLUORINE 19 REACTIONS 
Massive transfer accompanying proton, deuteron, and triton 
emission in heavy-ion reactions, 5:2130 
NEODYMIUM ALLOYS/MAGNETIC PROPERTIES 
Thermoelectric power of Nd/sub 1-x/La/sub x/ and Ce/sub 1-x/ 
La/sub x/ alloys, 5:1433 
NEODYMIUM ALLOYS/THERMOELECTRICITY 
Thermoelectric power of Nd/sub 1-x/La/sub x/ and Ce/sub 1-x/ 
La/sub x/ alloys, 5:1433 
NEODYMIUM ISOTOPES/FISSION YIELD 
Absolute thermal fission yields for 7°* Pu (Isotope dilution, mass 
spectrometry), 5:2160 (ENICO-1001) 
NEOMYCIN 
See ANTIBIOTICS 
NEON/ELECTRON-ATOM COLLISIONS 
Role of the electron impact ionization and electron scatiering 
cross section in the breakdown strength of dielectric gases, 


5:202 
NEON/EQUATIONS OF STATE 
Molecular dynamical study of the equation of state of solids at 
high temperature and pressure, 5:219 
NEON/ ION-ATOM COLLISIONS 
Production of low-velocity highly-ionized recoil ions by heavy 
ion bombardment of Ne, 5:2015 (COO-2753-108) 
NEON/NEUTRINO REACTIONS 
Recent results from neutrino interactions in heavy neon, 5:2047 
(RL-78-081) 
NEON 20 REACTIONS 
Implications of the target residue mass and charge distributions in 
the interaction of 8.0 GeV *Ne with '*'Ta, 5:2138 
NEON 20 REACTIONS/DEEP INELASTIC HEAVY ION 
REACTIONS 
Deuteron, triton, and alpha emission for the reaction “Cu + 252- 
MeV ”°Ne, 5:2123 (LBL-8151) 
Proton emission in the reaction **Cu + 252-MeV *°Ne, 5:2122 
(LBL-8151) 
NEON 20 REACTIONS/GEV RANGE 10-100 
Pion production in relativistic heavy-ion collisions (0.25 to 2.1 
GeV/nucl), 5:2155 (LBL-8151) 
NEON 20 REACTIONS/NUCLEAR FIREBALL MODEL 
Pion production in relativistic heavy-ion collisions (0.25 to 2.1 
GeV/nucl), 5:2155 (LBL-8151) 
NEON 20 REACTIONS/PARTICLE PRODUCTION 
Low-energy pion production with 800 MeV/N *°Ne, 5:2114 
NEON 20 REACTIONS/QUASI-ELASTIC SCATTERING 
Deuteron, triton, and alpha emission for the reaction “Cu + 252- 
MeV *’Ne, 5:2123 (LBL-8151) 
NEON 21/HAMILTONIANS 
Representative-vector method for calculating operator-moments, 
5:2164 (UCRL-83368) 
NEON 21/NUCLEAR STRUCTURE 
Calculation of spin cutoff parameters using moment techniques, 
5:2165 (UCRL-83463) 
NEON IONS/COLLISIONS 
Laser fluorescence spectroscopy of sputtered uranium atoms 
(Mechanisms, 3 keV), 5:1988 (CONF-790843-8) 
NEON IONS/LET 
Heavy particle comparative study. I. Depih-dose distributions, 
5:2180 
NEOPLASMS 
See also ADENOMAS 
LEUKEMIA 
LYMPHOMAS 
NEOPLASMS/AGE DEPENDENCE 
Effects of tumor promoters and steroidal anti-inflammatory agents 
on skin of newborn mice in vivo and in vitro, 5:1808 
NEOPLASMS/DIAGNOSTIC TECHNIQUES 
Biomedical research with cyclotron produced radionuclides, 
5:1869 (COO-4268-7) 
NEOPLASMS/INHIBITION 
Dibenz[a,c]anthracene: a potent inhibitor of skin-tumor initiation 
by 7,12- dimethylbenzlaanthracene 5:1953 
NEOPLASMS/PROMOTER 
Effects of tumor promoters ae steroidal anti-inflammatory agents 
on skin of newborn mice in vivo and in vitro, 5:1808 
NEOPLASMS/RADIOINDUCTION 
Long-term effects of low-level radiation exposure, experimental 
studies (Estimation of hazards to man in relation to total dose 
and dose rate), 5:1871 (BNL-26649) 
NEPTUNIUM/SEPARATION PROCESSES 
Radiochemical separation of neptunium and plutonium from 
leaching of reactor waste glass in brine solutions, 5:1556 
(UCRL-82798) 





NEPTUNIUM/X-RAY FLUORESCENCE ANALYSIS 


NEPTUNIUM/X-RAY FLUORESCENCE ANALYSIS 
Precision measurement of K-shell fluorescence yields in actinide 
elements, 5:2002 
PTUNIUM 237/ADSORPTION 
Effect of soil type on the extractability of *°7Np, 7°°Pu, ***Am and 
244Cm as a function of pH, 5:302 (NUREG/CR-0997) 
NEPTUNIUM 237/FISSION 
Evidence for atomic muon capture by pores ~ ae prompt 
fission of muonic *°7Np, °°Pu, and **?Pu, 5:215 
NEPTUNIUM 237/LEACHING 
Leaching characteristics of actinides from simulated reactor waste, 
Part 2 (Borosilicate glass), 5:304 (UCRL-81147(Pt.2)) 
NEPTUNIUM 237/MUONIC ATOMS 
Evidence for atomic muon capture by fragments from prompt 
fission of muonic *°7Np, *°°Pu, and *4?Pu, 5:2157 
NERVOUS SYSTEM/SURGERY 
Neurological surgery. With emphasis on non-invasive methods of 
diagnosis and treatment (Lead abstract), 5:1842 
NETHERLANDS/ENERGY POLICY 
Summary of activities July 1977 - July 1978, 5:741 (INIS-mf-4736) 
NETHERLANDS/NUCLEAR ENERGY 
Summary of activities July 1977 - July 1978, 5:741 (INIS-mf-4736) 
NETWORK ANALYSIS 
gery: of probabilistic network analyses in planning long- 
e engineering projects, 5:2352 (K/OP-268) 
NETW. RK ANALYSIS/COMPUTER CODES 
Photovoltaic transient analysis program user’s guide. Volume III. 
PV-TAP/NET-2 user’s manual, 5:391 (SAND-78-7038(Rev.)) 
NETWORKS (COMPUTER) 
See COMPUTER NETWORKS 
NEUTRAL BEAM SOURCES 
See also ION SOURCES 
NEUTRAL BEAM SOURCES/NEUTRON SPECTRA 
D-D neutron measurements on a 40-kV, 60-A neutral beam test 
facility, 5:2316 (ORNL/TM-7016) 
NEUTRAL PARTICLES/SECONDARY EMISSION 
Absolute measurement of low-energy H° fluxes by a secondary 
emission detector, 5:1992 
NEUTRAL-CURRENT INTERACTIONS 
Some neutral current results using neutrinos and anti-neutrinos at 
Fermilab, 5:2049 (RL-78-081) 
NEUTRINO REACTIONS 
LAMPF neutrino experiment to test muon number conservation, 
5:2043 (LA-8030-T) 
NEUTRINO-DEUTERON INTERACTIONS/CROSS SECTIONS 
LAMPF neutrino experiment to test muon number conservation, 
5:2043 (LA-8030-T) 
NEUTRINO-NUCLEON INTERACTIONS 
See also ANTINEUTRINO-NUCLEON INTERACTIONS 
NEUTRINO-PROTON INTERACTIONS 
NEUTRINO-NUCLEON INTERACTIONS/CHARGED- 
CURRENT INTERACTIONS 
Recent results from neutrino interactions in heavy neon, 5:2047 
(RL-78-081) 
NEUTRINO-NUCLEON INTERACTIONS/MULTIPLE 
PRODUCTION 
Dimuon production in the Fermilab 15-foot bubble chamber, 
5:2046 (RL-78-081) 
Production of like sign dimuon events by neutrinos, 5:2045 (RL- 
78-081) 
Recent results from neutrino interactions in heavy neon, 5:2047 
(RL-78-081) 
NEUTRINO-NUCLEON INTERACTIONS/NEUTRAL- 
CURRENT INTERACTIONS 
Dilepton production by anti-neutrinos, 5:2048 (RL-78-081) 
Recent results from neutrino interactions in heavy neon, 5:2047 
(RL-78-081) 
NEUTRINO-NUCLEON INTERACTIONS/RESEARCH 
PROGRAMS 
Annual progress report, 1 October 1977-28 February 1979 
(Summaries of research activities at Purdue Univ.), 5:2041 
(COO-1428-459) 
NEUTRINO-PROTON INTERACTIONS 
See also ANTINEUTRINO-PROTON INTERACTIONS 
NEUTRINO-PROTON INTERACTIONS/NEUTRAL- 
CURRENT INTERACTIONS 
Some neutral current results using neutrinos and anti-neutrinos at 
Fermilab, 5:2049 (RL-78-081) 
NEUTRON ABSORBERS 
See also BURNABLE POISONS 
NEUTRON ABSORBERS/CADMIUM OXIDES 
Theoretical and experimental investigation of the temperature 
effect of heterogeneous assemblies with a heavily blocked 
absorber, 5:958 (FEI-807) 

NEUTRON ABSORBERS/GADOLINIUM OXIDES 
Theoretical and experimental investigation of the temperature 
effect of heterogeneous assemblies with a heavily blocked 

absorber, 5:958 (FEI-807) 
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NEUTRON ACTIVATION ANALYZERS 
High-capacity neutron activation ro oy (At SRP 
— reactor), 5:1538 (DP-MS-79. 
NE IN DETECTION/POSITION SENSITIVE DETECTORS 
cadens CAMAC I/O module based on - Signetics 8X300 
microcontroller, 5:1705 (ORNL/TM-6922 
NEUTRON DETECTION/PROPORTIONAL COUNTERS 
Intelligent CAMAC I/O module based on the Signetics 8X300 
microcontroller, 5:1705 (ORNL/TM-6922) 
NEUTRON DOSIMETRY/DATA COMPILATION 
Reactor dosimetry integral reaction rate data in LMFBR 
Benchmark and standard neutron fields: status, accuracy and 
implications, 5:2149 (EUR-5667(Suppl.)) 
NEUTRON DOSIMETRY/DEPTH DOSE DISTRIBUTIONS 
Heavy particle comparative study. I. Depth-dose distributions, 
5:2180 
NEUTRON MOISTURE METERS 
See MOISTURE GAGES 
NEUTRON REACTIONS/CAPTURE 
Polarized-neutron capture in the giant-resonance region of **Ca, 
5:2116 
Precise y-ray energies from radionuclide decay and the (n,) 
reaction: revised values for the neutron mass and selected 
neutron binding energies, 5:2091 (CONF-790968-1) 
NEUTRON REACTIONS/CROSS SECTIONS 
ENDF/B-V neutron cross section evaluation for the krypton 
isotopes (10° eV to 20 MeV), 5:2121 (BNL-NCS-51028) 
Reactor dosimetry integral reaction rate data in LMFBR 
Benchmark and standard neutron fields: status, accuracy and 
implications, 5:2149 (EUR-5667(Suppl.)) 
NEUTRON REACTIONS/DATA COMPILATION 
GAMMON activation library, 5:2087 (LA-8040-MS) 
NEUTRON REACTIONS/ELASTIC SCATTERING 
Neutron scattering cross sections for *** Pu (0.57 to 1.5 MeV), 
5:2150 (LA-7855-MS) 
NEUTRON REACTIONS/FISSION 
Fission cross section of **°Cm from 10~*eV to 10* eV, 5:2161 
(UCRL-82991) 
NEUTRON REACTIONS/ISOSPIN 
Test of isospin invariance in the np — d7r° reaction at 795 MeV 
(Charge independence), 5:2052 
NEUTRON REACTIONS/PICKUP REACTIONS 
®Li(n,a)T cross section from 70 to 3000 keV from the 7° U(n,f) 
calibration of a thin glass scintillator (Resonance), 5:2107 
NEUTRON REACTIONS/THERMAL FISSION 
Absolute thermal fission yields for °° Pu (Isotope dilution, mass 
spectrometry), 5:2160 (ENICO-1001) 
NEUTRON SOURCE FACILITIES/DESIGN 
Fusion materials irradiation test facility at Hanford, 5:2338 
(HEDL-SA-1734) 
NEUTRON SOURCES 
(Excludes reactors even when used as neutron sources.) 
Characterization for fusion first-wall damage studies of using 
tailored D-T neutron fields, 5:2339 (LA-UR-79-2449 
NEUTRON SPECTROMETERS/ELECTRONIC CIRCUITS 
Microprocessor-controlled portable neutron spectrometer, 5:1696 
(UCRL-82716) 
NEUTRON SPECTROMETERS/MICROPROCESSORS 
Microprocessor-controlled portable neutron spectrometer, 5:1696 
(UCRL-82716) 
NEUTRON TRANSPORT THEORY/COMPUTER CODES 
Computational efficiency of numerical methods for the 
multigroup, discrete-ordinates neutron transport equations: the 
slab geometry case, 5:2183 
NEUTRON TRANSPORT THEORY/DISCRETE ORDINATE 
METHOD 
Computational efficiency of numerical methods for the 
multigroup, discrete-ordinates neutron transport equations: the 
slab geometry case, 5:2183 
NEUTRON TRANSPORT THEORY/MONTE CARLO 
METHOD 
Analysis of error in Monte Carlo transport calculations, 5:2184 
NEUTRON TRANSPORT THEORY/MULTIGROUP THEORY 
Computational efficiency of numerical methods for the 
multigroup, ea neutron transport equations: the 
slab geometry case, 5:218 
NEUTRON TRANSPORT THEORY/SERIES EXPANSION 
Discrete transfer cross-section expansion for time-dependent 
neutron transport, 5:218 
NEUTRON TRANSPORT THEORY/SPATIAL 
DISTRIBUTION 
Computational efficiency of numerical methods for the 
multigroup, discrete-ordinates neutro1 transport equations: the 
slab geometry case, 5:2183 
NEUTRON-DEUTERON INTERACTIONS/ISOSPIN 
Test of isospin invariance in the np — d7r° reaction at 795 MeV 
(Charge independence), 5:2052 
NEUTRON-RICH ISOTOPES/SEPARATION PROCESSES 
Rapid automated nuclear chemistry, 5:1604 (UCRL-81069) 
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NEUTRONS 
See also FAST NEUTRONS 
NEUTRONS/ELECTRIC DIPOLE MOMENTS 
Strong and weak CP violation (Hobayashi-Mackawa extension, 
Weinberg- a gauge model), 5:2073 
NEUTRONS/LET 
a comparative study. I. Depth-dose distributions, 
NEUTRONS/MASS 
Precise y-ray energies from radionuclide decay and the (n,y) 
reaction: revised values for the neutron mass and selec’ 
neutron binding energies, 5:2091 (CONF-790968-1) 
NEUTRONS/STRUCTURE FUNCTIONS 
Experimental studies of the neutron and proton electromagnetic 
structure functions, 5:2037 
NEVADA TEST SITE 
Preliminary geologic and geophysical data of the UE25a-3 
exploratory drill hole, Nevada Tesi Site. Nevada, 5:298 (USGS- 
1543- 
NEW ENGLAND 
See NORTH ATLANTIC REGION 
NEW MEXICO/ENERGY POLICY 
Report of the Governor's Task Force Committee on Water: 
water, ~ ed crisis, and the energy problem in New 
Mexico, 5 
NEW MEXICO/POLLUTION REGULATIONS 
Arizona public service company’s burner modifications for NO/ 
sub x/ control at the four corners power plant, 5:714 (EPRI-FP- 
1109-SR) 
NEW MEXICO/RADIOACTIVE WASTE FACILITIES 
Policy report on high level radioactive wastes, 5:254 
NEW MEXICO/WIND POWER 
Airflow over part of the Southern High Plains interpreted from 
LANDSAT imagery, 5:666 (DOE/ET/20383-4) 
NICARAGUA/ENERGY POLICY 
Energy resources in Nicaragua, 5:1203 (EPRI-WS-78-97) 
NICARAGUA/ENERGY SOURCE DEVELOPMENT 
Energy resources in Nicaragua, 5:1203 (EPRI-WS-78-97) 
NICKEL/CATALYTIC EFFECTS 
Alloy catalysts with monolith supports for methanation of coal- 
derived gases. Quarterly technical progress report, December 
21, 1978-March 20, 1979, 5:6 (FE-2729-6) 
NICKEL/CORROSION 
Ellipsometric study of salt film formation during passivation, 
5:1442 (COO-1198-1271) 
NICKEL/ELECTRONIC STRUCTURE 
Electronic structure of magnetic 3d metals: ground state, Fermi 
surface and photoemission properties, 5:1418 (BNL-26659) 
NICKEL/EMISSIVITY 
Effect of a heated atmosphere on the temperature dependence of 
the total emittance of black chrome solar absorber pipes, 5:566 
(UCRL-52851) 
NICKEL/ENVIRONMENTAL TRANSPORT 
Influence of dissolved organics on the distribution, transport, and 
fate of heavy metals in aquatic systems, 5:1784 
NiC..EL/FERMI LEVEL 
Electronic structure of magnetic 3d metals: ground state, Fermi 
surface and photoemission properties, 5:1418 (BNL-26659) 
NICKEL/FERROMAGNETISM 
Surface magnetization of ferromagnetic Ni(110): A polarized low- 
energy electron diffraction experiment, 5:1437 
NICKEL/GROUND STATES 
Electronic structure.of magnetic 3d metals: ground state, Fermi 
surface and photoemission properties, 5:1418 (BNL-26659) 
NICKEL/ION EXCHANGE 
Aqueous systems and geosciences, 5:1601 (ORNL-5485) 
NICKEL/MAGNETIZATION 
Surface magnetization of ferromagnetic Ni(110): A polarized low- 
energy electron diffraction experiment, 5:1437 
NICKEL/METALLURGICAL EFFECTS 
Effects of thermomechanical treatment on phase stability and 
swelling in alloy D9, 5:1462 (CONF-790979-1) 
Influence of codeposited impurities on the thermocompression 
bonding of electroplated gold, 5:1358 (SAND-79-8525) 
NICKEL/NEUTRON DIFFRACTION 
Band theoretic interpretation of neutron scattering experiments in 
metallic ferromagnets, 5:2181 (CONF-790877-3(Draft)) 
NICKEL/SORPTIVE PROPERTIES 
Alloy catalysts with monolith supports for methanation of coal- 
derived gases. Quarterly technical progress report, December 
21, 1978-March 20, 1979, 5:6 (FE-2729-6) 
NICKEL/SPIN WAVES 
Band theoretic interpretation of neutron scattering experiments in 
metallic ferromagnets, 5:2181 (CONF-790877-3(Draft)) 
NICKEL/STANDARDS 
Nickel and nickel alloy covered welding electrodes (ASME SFA - 
5.11 with additional requirements), 5:1397 (RDT-M-1-10T(8- 
79\(Rev.)) 


NIOBIUM 93 REACTIONS/INELASTIC SCATTERING 


NICKEL 58 TARGET/ALPHA REACTIONS 
Giant resonances excited by heavy-ions, 5:2169 (BNL-26598) 
NICKEL 60/ENERGY LEVELS 
Giant resonances excited by heavy-ions, 5:216° (BNL-26598) 
NICKEL ALLOYS 
See also CHROMIUM-NICKEL STEELS 
NICKEL BASE ALLOYS 
NICKEL STEELS 
NICKEL-CHROMIUM STEELS 
NICKEL ALLOYS/CRYSTAL SfRUCTURE 
Crystal structure of UsNisSb, and related compounds, 5:1374 
NICKEL ALLOYS/DISLOCATIONS 
Modern metallographic techniques, 5:1417 
NICKEL ALLOYS/GRAIN BOUNDARIES 
Modern metallographic techniques, 5:1417 
NICKEL ALLOYS/PHASE DIAGRAMS 

Zero-flux planes and flux reversals in Cu-Ni-Zn diffusion couples 

(775°C), 5:1373 
NICKEL ALLOYS/PHYSICAL RADIATION wag Ss De 

Experiments in high voltage electron microscop report, 

October 31, 1978-August 1979, 5:1463 (COO 3119- ) 
NICKEL ALLOYS/STANDARDS 

Nickel alloy forgings (ASME SB-564 with additional 
requirements), 5:1392 (RDT-M-2-20T(8-79)(Rev)) 

Nickel and nickel alloy covered welding electrodes (ASME SFA - 
5.11 with additional requirements), 5:1397 (RDT-M-1-10T(8- 
79(Rev.)) 

NICKEL ALLOYS/SURFACE COATING 
Corrosion resistance of zinc-nickel plated U-O.75 Ti, 5:1449 
(SAND-79-8041) 
NICKEL ALLOYS/SURFACES 
Modern metallographic techniques, 5:1417 
NICKEL BASE ALLOYS 
See also INCONEL ALLOYS 
NICKEL BASE ALLOYS/STANDARDS 

Nickel-chromium-molybd olumbium bare welding rods and 
electrodes, 5: 1355 (RDT-M. 1-19T(8-79)) 

Precipitation hardening nickel alloy bars, forgings, and forging 
stock for high-temperature service (ASTM A 637 with 
additional requirements), 5:1389 (RDT-M-2-18T(8-79)) 

NICKEL COMPLEXES/BINDING ENERGY 

XPS study of the relative 7-acceptor abilities of the nitrosyl and 

carbonyl ligands, 5:1569 
NICKEL COMPLEXES/PHOTOELECTRON 

SPECTROSCOPY 

XPS study of the relative z-acceptor abilities of the nitrosyl and 
carbony] ligands, 5:1569 

NICKEL OXIDES/MORPHOLOGY 
Corrosion of austenitic stainless steels in hot concentrated aqueous 
NaOH solutions, 5:1452 
NICKEL STEELS 
(Steels containing only nickel as alloying element.) 
NICKEL STEELS/DEFORMATION 
Modern metallographic techniques, 5:1417 
NICKEL SULFIDES/CARCINGGENESIS 

Carcinogenicity of nickel subsulfide in Fischer rats and Syrian 

hamsters after administration by various routes, 5:1954 
NICKEL-CHROMIUM STEELS 

(Steels containing Ni and Cr; the Cr content is usually 0.5 to 2.0%, 
the Ni content is higher.) 

NICKEL-CHROMIUM STEELS/STANDARDS 

Nickel-chromium-iron al'oy rod and bar (ASME SB-166 with 
additional requirements), 5:1362 (RDT-M-7-4T(8-79(Rev.)) 

NICOTIANA/TISSUE CULTURES 

Gene-enzyme relationships in somatic cells and their organismal 
derivatives in higher plants. Progress report (In vitro cultivation 
of Nicotiana tissues and enzymological studies of gene 
expression at the cell level), 5:1823 (COO-4967-1) 

NICOTINE/QUANTITATIVE CHEMICAL ANALYSIS 

Novel method for the isolation and quantitative analysis of 

nicotine and cotinine in biological fluids, 5:1806 
NIGERIA/PETROLEUM DEPOSITS 

Nigeria: an assessment of crude oil potential. Analysis report AR/ 

[A/79-38, 5:47 (DOE/EIA-0184/14) 
NIOBIUM/METALLURGICAL EFFECTS 

Effects of residual niobium on Type 304 stainless steel (900 to 
1200°F), 5:1394 

Improved 9% Cr-Mo steel for superheater tubes of steam 
generators, 5:1406 

New niobium-stabilized ferritic steel with improved creep strength 
for use in sodium heated steam generators, 5:1378 

NIOBIUM/SUPERCONDUCTIVITY 

Frozen phonon calculations for the L(2/3,2/3,2/3) phonon of 

niobium and molybdenum, 5:1427 (ISM-216) 
NIOBIUM 93 REACTIONS/INELASTIC SCATTERING 

Charge, energy, and angular momentum transfer in the symmetric 
Nb + *Nb reaction (524 MeV: diifusion model), 5:2126 
(LBL-8151) 








NIOBIUM 93 TARGET/NIOBIUM °3 REACTIONS 


NIOBIUM 93 TARGET/NIOBIUM 93 REACTIONS 
Charge, energy, and angular momentum transfer in the symmetric 
Nb Nb reaction (524 MeV: diffusion model), 5:2126 
(LBL-8151) 


NIOBIUM ALLOYS 
See also NIOBIUM BASE ALLOYS 
NIOBIUM ALLOYS/MECHANICAL PROPERTIES 
Investigation of the effects of particle size on the mechanical 
properties of om and tin infiltrated niobium rods fabricated 
by a thermoplastic-powder metallurgy technique, 5:1352 (LBL- 
8 


501) 
NIOBIUM ALLOYS/PARTICLE SIZE 
Investigation of the effects of particle size on the mechanical 
properties of a and tin infiltrated niobium rods fabricated 
by a thermoplastic-powder metallurgy technique, 5:1352 (LBL- 


8501) 
NIOBIUM ALLOYS/PHASE DIAGRAMS 
Fabrication of superconducting wire composites by directional 
solidification, 5:1351 (IS-4698) 
NIOBIUM ALLOYS/POWDER METALLURGY 
Investigation of the effects of particle size on the mechanical 
properties of co and tin infiltrated niobium rods fabricated 
by a thermoplastic-powder metallurgy technique, 5:1352 (LBL- 
8501 


) 
NIOBIUM ALLOYS/SOLIDIFICATION 
Fabrication of superconducting wire composites by directional 
solidification, 5:1351 (IS-4698) 
NIOBIUM ALLOYS/STANDARDS 
Nickel-chromium-molybdenum-columbium bare welding rods and 
electrodes, 5:1355 (RDT-M-1-19T(8-79)) 
NIOBIUM BASE ALLOYS/CRITICAL CURRENT 
Critical current density changes in irradiated NbsSn, 5:1467 
NIOBIUM BASE ALLOYS/CRYSTAL DEFECTS 
Critical current density changes in irradiated NbsSn, 5:1467 
NIOBIUM BASE ALLOYS/CURRENT DENSITY 
Critical current density changes in irradiated Nb3Sn, 5:1467 
NIOBIUM BASE ALLOYS/PHYSICAL RADIATION 
EFFECTS 
Critical current density changes in irradiated NbsSn, 5:1467 
NITRATES/AEROSOL MONITORING 
Study of atmospheric pollution scavenging. Seventeenth progress 
report, 5:1736 (COO-1199-58) 
NITRATES/MONITORING 
Precipitation sample handling, analysis, and storage procedures. 
Research report 4, 5:1735 (COO-1199-57 
NITRIC OXIDE/ATOM-MOLECULE COLLISIONS 
Crossed beam studies of the dynamics of electronic energy 
transfer: Quenching of Na(3p ?P/sub 3/2/) atoms by Ne, Ox, 
CO, and NO molecules, 5:2020 
NITRIC OXIDE/PHOTOIONIZATION 
Infrared-visible double-resonance ionization spectroscopy, 5:2018 
(SAND-79-1971C) 
NITRIC OXIDE/REDUCTION 
H + O. — OH + O; NO reduction by NHs, 5:1608 (SAND-79- 


8256) 
NITRILES/ELECTRIC CONDUCTIVITY 
Non-ohmic electrical conduction in the highly one-dimensional 
semiconductor ee 
tetracyanoquinodimethane, 5:1531 
NITRILES/ELECTRON SPIN RESONANCE 
Non-ohmic electrical conduction in the highly one-dimensional 
semiconductor methyltriphenylarsonium 
tetracyanoquinodimethane, 5:153 
NITRILES/TUNNEL EFFECT 
Non-ohmic electrical conduction in the highly one-dimensional 
semiconductor methyltriphenylarsonium 
tetracyanoquinodimethane, 5:1531 
NITROGEN/ATOM-MOLECULE COLLISIONS 
Crossed beam studies of the dynamics of electronic energy 
transfer: Quenching of Na(3p ?P/sub 3/2/) atoms by No, On, 
CO, and NO molecules, 5:2020 
NITROGEN/CHEMISORPTION 
I. The interaction of ammonia with single crystal rhodium 
catalysts. II. Hydrogen and nitrogen adsorption on a W(111) 
surface: a theoretical molecular orbital approach, 5:1574 
NITROGEN/CORROSIVE EFFECTS 
Corrosion resistance of zinc-nickel plated U-O.75 Ti, 5:1449 
(SAND-79-8041) 
NITROGEN/ELECTRON-MOLECULE COLLISIONS 
Role of the electron impact ionization and electron scattering 
—_ \ aca in the breakdown strength of dielectric gases, 
NITROGEN/RAMAN SPECTRA 
Fundamental combustion and diagnostics research at Sandia. 
Progress report, April-June 1979, 5:1608 (SAND-79-8256) 
NITROGEN 14 REACTIONS/COMPOUND-NUCLEUS 
REACTIONS 
New berkelium isotope: **? Bk, 5:2147 (LBL-8151) 
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NITROGEN 14 REACTIONS/TRANSFER REACTIONS 
Massive transfer accompanying proton, deuteron, and triton 
emission in heavy-ion reactions, 5:2130 
NITROGEN 14 TARGET/CARBON 12 REACTIONS 
Systematics of carbon- and 7 -induced fusion on nuclei with 
12 < or = A < or = 19, 5:2 
NITROGEN 14 TARGET/BROTON REACTIONS 
Excitation function for the '*N(p, o reaction up to 15 MeV 
(Cross sections, 4.5 to 15 MeV), 5:2108 
Experimental test of one-pion Saakenes and partial conservation 
of axial-vector current in proton-nucleus charge-exchange 
reactions at 144 MeV, 5:2106 
NITROGEN 15/BINDING ENERGY 
Precise y-ray energies from radionuclide decay and the (n,) 
reaction: revised values for the neutron mass and selected 
neutron binding energies, 5:2091 (CONF-790968-1) 
NITROGEN 15/ISOTOPE EFFECTS 
15N NMR of en complexes in aqueous 
solution, 5:1587 
NITROGEN 15/ISOTOPIC EXCHANGE 
15N NMR of cis-diamine-platinum(II) complexes in aqueous 
solution, 5:1587 
NITROGEN 15 TARGET/CARBON 12 REACTIONS 
Systematics of carbon- and oxygen-induced fusion on nuclei with 
12 < or = A < or = 19, 5:2104 
NITROGEN 15 TARGET/LITHIUM 7 REACTIONS 
(SLi,t), (®Li,*He), and (7Li,t) reactions into the A = 19 nuclei, 
5:2 


:2105 
NITROGEN 15 TARGET/NEUTRON REACTIONS 
Precise y-ray energies from radionuclide decay and the (n,y) 
reaction: revised values for the neutron mass and selected 
neutron binding energies (Up to 10.8 MeV), 5:2091 (CONF- 
790968-1) 
NITROGEN 15 TARGET/TRITON REACTIONS 
Reaction 'N(t,p)'7N, 5:2103 
NITROGEN 17/ENERGY LEVELS 
Reaction 'N(t,p)'7N, 5:2103 
NITROGEN COMPOUNDS/BINDING ENERGY 
XPS study of the relative 7-acceptor abilities of the nitrosyl and 
carbonyl ligands, 5:1569 
NITROGEN COMPOUNDS/PHOTOELECTRON 
SPECTROSCOPY 
XPS study of the relative 7-acceptor abilities of the nitrosyl and 
carbonyl ligands, 5:1569 
NITROGEN DIOXIDE/BIOLOGICAL EFFECTS 
Effect of acute nitrogen dioxide exposure on lung immunity in the 
rat, 5:1856 (LF-60(12-78)) 
Effects of acute exposure to NO2 on mycoplasma pulmonis 
infection in mice, 5:1946 (LF-60(12-78)) 
Exposure to NOs» as a model for producing emphysema: early 
results, 5:1947 (LF-60(12-78)) 
Health effects issues of NO/sub x/ emissions, 5:1958 (EPRI-FP- 
1109-SR) 
Pulmonary alveolar Type II cells and macrophage damage 
following a NO: inhalation exposure, 5:1924 (LF-60(12-78)) 
NITROGEN DIOXIDE/CHEMICAL REACTIONS 
Kinetics of the gas-phase reaction between ozone and nitrogen 
dioxide, £:1576 
NITROGEN DIOXIDE/STANDARDS 
Status of the national ambient air quality standards for nirogen 
dioxide, 5:1765 (EPRI-FP-1109-SR) 
NITROGEN DIOXIDE/TOXICITY 
Puimonary alveolar Type II cells and macrophage damage 
following a NO: inhalation exposure, 5:1924 (LF-60(12-78)) 
NITROGEN IONS/ION-ATOM COLLISIONS 
Production of low-velocity highly-ionized recoil ions by heavy 
ion bombardment of Ne, 5:2015 (COO-2753-108) 
NITROGEN OXIDES 
See also NITRIC OXIDE 
NITROGEN DIOXIDE 
NITROGEN OXIDES/AIR POLLUTION ABATEMENT 
Arizona public service company’s burner modifications for NO/ 
sub x/ control at the four corners power plant, 5:714 (EPRI-FP- 
1109-SR) 
Design and operation of coal-fired turbo furnaces for NO/sub x/ 
control, 5:709 (EPRI-FP-1109-SR) 
EPA program to develop advanced conventional coal combustion 
methods, 5:717 (EPRI-FP-1109-SR) 
Experience in reducing NO/sub x/ emissions on operating steam 
generators, 5:710 (EPRI-FP-1109-SR) 
Nitric oxide controls for coal fired utility boilers from an 
applications viewpoint, 5:712 (EPRI-FP-1109-SR) 
NO/sub x/ emissions characteristics of down-fired, sequential air 
addition furnaces, 5:715 (EPRI-FP-1109-SR) 
Primary combustion furnace system: an advanced low-NO/sub x/ 
concept for pulverized coal combustion, 5:716 (EPRI-FP-1109- 
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Pulverized coal firing NO/sub x/ control, 5:711 (EPRI-FP-1109- 
SR) 
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Role of tangential firing and fuel properties in attaining low NO/ 
sub x/ operation for coal-fired steam generation, 5:708 (EPRI- 
FP-1109-SR) 

Status of EPA's coal-fired utility boiler field test program for 
controlling air pollutant emissions, 5:713 (EPRI-FP-1109-SR) 

Status of EPA’s NO/sub x/ flue gas treatment program, 5:718 
(EPRI-FP-1109-SR) 

NITROGEN OXIDES/AIR POLLUTION CONTROL 
Arr ications of the Exxon thermal DeNO/sub x/ process, 5:703 
PRI-FP-1109-SR) 

Gemmnadioe of cylindrical DeNO/sub x/ catalysts for a coal- 
fired boiler, 5:722 (EPRI-FP-1109-SR) 

EPRI’s program in the postcombustion NO/sub x/ control area 
(Wet scrubbing and dry selective catalytic and noncatalytic 
reduction using ammonia), 5:720 (EPRI-FP-1109-SR) 

Hitachi-Zosen DeNO/sub x/ Process for fossil fuel-fired boilers, 
5:723 (EPRI-FP-1109-SR) 

Proceedings: second NO/sub x/ coniro! technology seminar, 
5:706 (EPRI-FP-1109-SR) 

Research and Sregreny on NO/sub x/ removal in Japan results 
of EPDC’s research and development of the DeNO/sub x/ 
process, 5:702 (EPRI-FP-1109-SR) 

Shell Flue Gas = rocess for the reduction of nitrogen and 
sulfur oxides, 5:724 ( PRI FP-1109-SR ) 

Some experiences of NO/sub x/ removal in pilot plants and utility 
boilers, 5:721 (EPRI-FP-1109-SR) 

Utility boiler NO/sub x/ emission characterization, 5:707 (EPRI- 
FP-1109-SR) 

Utility perspective of postcombustion NO/sub x/ control 
(Ammonia-base catalytic and noncatalytic technologies), 5:719 
(EPRI-FP-1109-SR) 

NITROGEN OXIDES/BIOLOGICAL EFFECTS 
Health effects issues of NO/sub x/ emissions, 5:1958 (EPRI-FP- 


1109-SR) 
NITROGEN OXIDES/FLUE GAS 

Design and operation of coal-fired turbo furnaces for NO/sub x/ 
control, 5:709 (EPRI-FP-1109-SR) 

NITROGEN OXIDES/MONITORING 

Utility boiler NO/sub x/ emission characterization, 5:707 (EPRI- 
FP-1109-SR) 

NITROGEN OXIDES/OXIDATION 

Process for preparing catalysts for removal of nitrogen oxides 
(Patent), 5:1754 

NITROGEN OXIDES/STANDARDS 

Legal standards for the regulation of NO/sub x/ emissions, 5:1764 
(EPRI-FP-1109-SR) 

NITROSO COMPOUNDS/BIOCHEMICAL REACTION 

KINETICS 

Effects of carcinogenic and non-carcinogenic chemicals on plasma 
esterases in BALB/c mice, 5:1812 

NITROSO COMPOUNDS/MUTAGEN SCREENING 

Quantitative assay of mutation induction at the hypoxanthine- 
guanine phosphoribosy] transferase locus in Chinese hamster 
ovary cells (CHO/HGPRT system): utilization with a variety of 
mutagenic agents, 5:1832 

NMP SPECTROMETERS/PULSE GENERATORS 
Versatile pulse programmer for nuclear magnetic resonance, 
5:1665 
NOBLE GASES 
See RARE GASES 
NONLINEAR PROBLEMS/NUMERICAL SOLUTION 
Numerical solution of nonlinear problems (Visuals used in 
videotaped course), 5:2366 (UCID-18285) 
NONLINEAR SYSTEMS 
See NONLINEAR PROBLEMS 
NON-PROLIFERATION POLICY 
Supply assurance in the nuclear fuel cycle, 5:1165 
NORBORNADIENE/THERMOCHEMICAL HEAT STORAGE 
Basic energy science, 5:1558 (ANL-79-22) 
NORTH ATLANTIC REGION 
See also VERMONT 
NORTH ATLANTIC REGION/ENERGY DEMAND 

New England Energy Congress: preliminary report for public 
review, 5:1175 (COO-5076-2) 

New England Energy Congress: progress report - a descriptive 
summary, 5:1174 (COO-5076-1) 

New England Energy Congress: a blueprint for energy action. 
Executive summary and recommendations. Final report, 5:1177 
(COO-5076-4) 

NORTH ATLANTIC REGION/ENERGY POLICY 

Energy-environmental issues in the Northeast: a view of future 
developments, 5:1173 (BNL-26512) 

New England Energy Congress: a blueprint for energy action. 
Final report, 5:1176 (COO-5076-3) 

NORTH ATLANTIC REGION/ENERGY SUPPLIES 

Energy-environmental issues in the Northeast: a view of future 
developments, 5:1173 (BNL-26512) 

New England Energy Congress: preliminary report for public 
review, 5:1175 (COO-5076-2) 
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See UNITED KINGDOM 
NORTHERN TERRITORY/URANIUM RESERVES 
Australian uranium today, 5:209 
NOZZLES 
See also JET DRILLS 
NOZZLES/STRESS ANALYSIS 

Advanced stress analysis of PWR containments in the region of 
nozzles, 5:1119 

Design of nozzles in reactor containments, 5:1118 

Stress indices and flexibility factors for nozzles in pressure vessels 
and piping, 5:905 (NUREG/CR-0778) 

Stresses in reinforced nozzle-cylinder attachments under external 
moment loadings analyzed by the finite-element method: a 
parameter study, 5:903 (NUREG/CR-0506) 

NSLS/FAR ULTRAVIOLET RADIATION 

Touschek lifetime for the NSLS free electron laser experiment, 

5:1636 (BNL-26668) 
NSLS/FREE ELECTRON LASERS 

Touschek lifetime for the NSLS free electron laser experiment, 
5:1636 (BNL-26668) 

NSRR REACTOR/FAILED ELEMENT DETECTION 

Present status of fuel motion detection by radiation, 5:1072 
(JAERI-M-7683) 

NSRR REACTOR/FUEL ELEMENT FAILURE 

Present status of fuel motion detection by radiation, 5:1072 
(JAERI-M-7683) 

NSRR REACTOR/FUEL ELEMENTS 

Present status of fuel motion detection by radiation, 5:1072 
(JAERI-M-7683) 

NSRR REACTOR/FUEL RODS 

Fuel centerline temperature measurements in NSRR experiment, 
5:970 (JAERI-M-7796) 

NUCLEAR CASCADES/NUCLEAR REACTION KINETICS 

Spatio temporal development of hadron-nucleus collisions (Zeno 
effect), 5:2070 (ORO-3992-365) 

NUCLEAR DATA COLLECTIONS 
Recent references, January through April 1979, 5:2089 
NUCLEAR DATA COLLECTIONS/DATA BASE 

MANAGEMENT 

Use of DBMS-10 for storage and retrieval of evaluated nuclear 
data files, 5:2090 

NUCLEAR DATA COLLECTIONS/DATA PROCESSING 

Use of DBMS-10 for storage and retrieval of evaluated nuclear 

data files, 5:2090 
NUCLEAR EMULSIONS/HEAVY ION REACTIONS 

Peripheral collisions of 2 GeV/nucleon Fe nuclei in nuclear 

emulsion. I. Light projectile fragments, 5:2118 (LBL-8151) 
NUCLEAR ENERGY/ENERGY POLI 

Energies of the future. The role of nuclear power, 5:829 (AED- 
Conf-77-329-002) 

NUCLEAR ENERGY/GOVERNMENT POLICIES 

Energies of the future. The role of nuclear power, 5:829 (AED- 
Conf-77-329-002) 

NUCLEAR ENERGY/RESEARCH PROGRAMS 

Summary of activities July 1977 - July 1978, 5:741 (INIS-mf-4736) 
NUCLEAR EXPLOSIONS/CONTAINMENT 

Containment calculation for Burzet, 5:1729 (UCRL-52784) 
NUCLEAR EXPLOSIONS/UNDERWATER EXPLOSIONS 

Underwater explosions and cavitation phenomena, 5:1728 (UCID- 

18249) 
NUCLEAR FACILITIES 
See also ANTARES FACILITY 
FUEL REPROCESSING PLANTS 
NUCLEAR FACILITIES/DECOMMISSIONING 

Decontamination and decommissioning of plutonium- 

contaminated facilities at the Hanford site, 5:309 (RHO-SA-68) 
NUCLEAR FACILITIES/DECONTAMINATION 

Cleaning up commingled uranium mill tailings: is Federal 
assistance necessary, 5:1164 (EMD-79-29) 

Decontamination and decommissioning of plutonium- 
contaminated facilities at the Hanford site, 5:309 (RHO-SA-68) 

NUCLEAR FACILITIES/MAINTENANCE 

Instrument “ap problems in radioactive areas and 

equipment, 5:248 
NUCLEAR FACILITIES/VENTILATION SYSTEMS 

Analysis of ventilation systems subjected to explosive transients: 

initial analysis and proposed approach (Deflagration; 
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detonation; transition from deflagration to detonation), 5:306 
(LA-7964-MS) 
NUCLEAR FIREBALL MODEL 
High energy nuclear collisions in the resonance dominated region, 
:2171 (LBL. 8151) 
NUCLEAR FUELS 
See also FUEL ELEMENTS 
FUEL SLURRIES 
SPENT FUELS 
NUCLEAR FUELS/AVAILABILITY 
Supply assurance in the nuclear fuel cycle, 5:1165 
NUCLEAR FUELS/BURNUP 
Burnup calculations treated as time dependent problem, 5:933 
(INIS-mf-4789) 
NUCLEAR FUELS/FUEL CYCLE 
Supply assurance in the nuclear fuel cycle, 5:1165 
NUCLEAR FUELS/FUEL MANAGEMENT 
Scope: maximization of nuclear fuel energy output in a PWR for 
fixed U-235 inititial inventory, 5:934 (INIS-mf-4789) 
NUCLEAR FUELS/HYBRID REACTORS 
Nuclear fuel problem and fusion-fission hybrid reactors, 5:1166 
NUCLEAR FUELS/REACTIVITY 
Physics fuel management scheme for reactivity enrichment of 
CIRUS reactor, 5:787 
NUCLEAR INDUSTRY/ENVIRONMENTAL IMPACTS 
Potential impact of radiocarbon releases by the nuclear power 
industry, 5:1775 
NUCLEAR INDUSTRY/HEALTH HAZARDS 
Potential impact of radiocarbon releases by the nuclear power 
industry, 5:1775 
NUCLEAR INDUSTRY/NUCLEAR INSURANCE 
United States nuclear insurance program: an update of recent 
developments and trends, 5:827 (INIS-mf-4615) 
NUCLEAR INDUSTRY/PUBLIC OPINION 
Current challenges to U.S. nuclear fuel cycle policies: arguments 
and tactics, 5:739 (INIS-mf-4620) 
NUCLEAR INSURANCE 
United States nuclear insurance program: an update of recent 
developments and trends, 5:827 (INIS-mf-4615) 
NUCLEAR MATERIALS DIVERSION/DETECTION 
Real-time inventory system for special nuclear material, 5:313 
(LA-UR-79-1247) 
NUCLEAR MATERIALS MANAGEMENT 
Shipping containers for nuclear material: a descriptive 
bibliography, 5:1632 (NUREG/CR-0614) 
NUCLEAR MATERIALS MANAGEMENT/ACCOUNTING 
Evaluation of in-line nondestructive assay systems. Progress 
report, April 1-June 30, 1979, 5:312 (LA-8091-PR) 
Redundant measurements for controlling errors, 5:310 (AGNS- 
35900-CONF-3) 
Safeguards Analytical Laboratory Evaluation (SALE) 1978 
annual report, 5:314 (NBL-291) 
NUCLEAR MATERIALS MANAGEMENT/CHEMICAL 
ANALYSIS 
Safeguards needs in the measurement area: the realm of 
measurements, 5:316 
NUCLEAR MATERIALS MANAGEMENT/INVENTORIES 
Real-time inventory system for special nuclear material, 5:313 
(LA-UR-79-1247) 
NUCLEAR MATTER/DENSITY 
Nuclear matter distribution in ® Zr and °* Pb from 1 GeV proton 
elastic scattering experiments, 5:2145 (LA-tr-79-32) 
NUCLEAR MATTER/EQUATIONS OF STATE 
Thermodynamic behavior of non-strange baryonic matter, 5:2167 
(LBL-8151) 
NUCLEAR MATTER/THERMAL EQUILIBRIUM 
Dynamics of nuclear fluid. V. Extended time-dependent Hartree- 
Fock approximation illuminates the approach to thermal 
equilibrium, 5:2176 
NUCLEAR MATTER/THERMODYNAMIC PROPERTIES 
Thermodynamic behavior of non-strange baryonic matter, 5:2167 
(LBL-8151) 
NUCLEAR MEDICINE 
See also RADIOPHARMACEUTICALS 
SCINTISCANNING 
Background for the research and subsequent developments in the 
research program, 5:1841 (COO-3253-7) 
NUCLEAR PHYSICS/RESEARCH PROGRAMS 
Nuclear science annual report, July 1, 1977-June 30, 1978 
(Lawrence Berkeley Laboratory), 5:2088 (LBL-8151) 
NUCLEAR POWER/ENERGY ANALYSIS 
Energy expenditure for the construction and operation of selected 
power supply technologies (In German), 5:1151 (JUEL-1561) 
NUCLEAR POWER/PLANNING 
Prospective use of power plants with regard to their fuel supply, 
5:683 
NUCLEAR POWER PLANTS 
See also UNDERGROUND NUCLEAR STATIONS 
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Comparative aseismic response study of different analytical 
models of nuclear power plant, 5:1058 (INIS-mf-4689) 
Full-scale tornado-missile impact tests, 5:1111 
NUCLEAR POWER PLANTS/ACCIDENTS 
Collapse of chimney with impact on reactor building, 5:1106 
Comments on the effect of the three external load cases - 
earthquake, airplane crash, outer explosion - on the design of 
= and equipment of nuclear facilities - a comparison, 
5:1104 
Response of equipment to aircraft impact, 5:1105 
NUCLEAR POWER PLANTS/AVAILABILITY 
Effectiveness of engineered system : a formulation, 5:1127 
NUCLEAR POWER PLANTS/CONCRETES 
Spalling of concrete walls under blast load, 5:1002 
Structural response of a concrete wall to blast load, 5:1101 
NUCLEAR POWER PLANTS/CONTAINMENT BUILDINGS 
Analysis of double-wall cylindrical shells, 5:847 (INIS-mf-4690) 
Curved finite element for general thin shell structures, 5:852 
(INIS-mf-4690) 
Dynamic analysis of a reactor building on alluvial soil, 5:1008 
(INIS-mf-4689) 
NUCLEAR POWER PLANTS/CONTAINMENT SHELLS 
Probabilistic seismic analysis of containment liner integrity, 5:1020 
(INIS-mf-4689) 
NUCLEAR POWER PLANTS/CONTROL THEORY 
Dynamics of system effectiveness, 5:947 
NUCLEAR POWER PLANTS/DATA ACQUISITION 
SYSTEMS 
Data collection for reactor systems reliability evaluation, 5:1001 
NUCLEAR POWER PLANTS/ECONOMICS 
Is nuclear power economically efficient, 5:831 (KAT-3-77) 
NUCLEAR POWER PLANTS/ENVIRONMENTAL EFFECTS 
Environmental programs related to reactor operation, 5:950 
(DOE/TIC-10248) 
NUCLEAR POWER PLANTS/ENVIRONMENTAL IMPACTS 
Nuclear power plants: the status of environmental, health, and 
safeguards concerns, 5:952 
NUCLEAR POWER PLANTS/EXPLOSIONS 
U.S. regulatory requirements for blast effects from accidental 
explosions, 5:1126 
NUCLEAR POWER PLANTS/FIRE PREVENTION 
Nuclear power plant fire protection: ventilation. (Subsystems 
Study Task 1), 5:904 (NUREG/CR-0636) 
Nuclear power plant fire protection: fire-hazards analysis 
(subsystems study Task 4), 5:1081 (NUREG/CR-0654) 
NUCLEAR POWER PLANTS/HEAT EXCHANGERS 
Review of tube rolling practice for heat exchangers, 5:924 
Simplified inelastic analysis for allowable cyclic stresses, 5:1615 
(GA-A-15330) 
NUCLEAR POWER PLANTS/HEAT STORAGE 
Conceptual design of thermal energy storage systems for near- 
term electric utility applications. Final report, 5:1137 (DOE/ 
NASA/0012-79/2) 
NUCLEAR POWER PLANTS/MECHANICAL STRUCTURES 
Structural response of a concrete wall to blast load, 5:1101 
NUCLEAR POWER PLANTS/PERFORMANCE 
Power plant productivity: techniques for assessing benefits and 
cost effectiveness, 5:832 
NUCLEAR POWER PLANTS/PERSONNEL 
EG and G Idaho Health Physics Training Program, 5:1965 
(CONF-791203-1) 
Notes on human error analysis and prediction, 5:1088 (RISO-M- 
2139) 
NUCLEAR POWER PLANTS/PHYSICAL PROTECTION 
DEVICES 
Application of SAFE to an operating reactor, 5:746 (NUREG/ 
CR-0928) 
NUCLEAR POWER PLANTS/POWER CONDITIONING 
CIRCUITS 
Design of boiler level control system for CANDU-PHW reactor 
type power plants, 5:946 
NUCLEAR POWER PLANTS/RADIATION HAZARDS 
Nuclear power plants: the status of environmental, health, and 
safeguards concerns, 5:952 
NUCLEAR POWER PLANTS/RADIATION MONITORING 
Progress on health physics monitoring systems at the French 
Atomic Energy Commission, 5:1761 (CEA-CONF-4181) 
NUCLEAR POWER PLANTS/RADIOACTIVE EFFLUENTS 
Aerial radiological survey of the area surrounding the Edwin I. 
Hatch Nuclear Plant, Baxley, Georgia, 5:1762 (EGG-1183-1726) 
NUCLEAR POWER PLANTS/REACTOR CONTROL 
SYSTEMS 
Stochastic identification and parameter estimation of nuclear 
wer systems and nuclear fuel channels, 5:1096 
NUCLEAR POWER PLANTS/REACTOR COOLING 
SYSTEMS 
Post-earthquake evaluation of nuclear piping systems, 5:1036 
(INIS- mf-4689) 
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NUCLEAR POWER PLANTS/REACTOR OPERATION 
Operating units status report data as of July 31, 1979. Licensed 
Obenrve reactors data for decisions, 5:744 (NUREG- 


‘01.3)(No.8)) 
NUCLEAR POWER PLANTS/REACTOR SAFETY 
Data collection for reactor systems reliability evaluation, 5:1001 
NUCLEAR POWER PLANTS/RISK ASSESSMENT 

ory human error analysis and prediction, 5:1088 (RISO-M- 

Probabilistic relationships in acceptable risk studies, 5:1067 (INIS- 
mf-4690) 

U.S. regulatory requirements for blast effects from accidental 
explosions, 5:1126 

NUCLEAR POWER PLANTS/SAFEGUARDS 

Nuclear power plants: the status of environmental, health, and 

safeguards concerns, 5:952 
NUCLEAR POWER PLANTS/SEISMIC EFFECTS 

Analytical procedure in aseismic design of eccentric structure 
using response spectrum, 5:1057 (INIS-mf-4689) 

APN IS ese of method of characteristics in seismic analysis, 5:1024 

NIS-mf-4689) 

PR o2 we of Time Domain PARET to the measured responses 
of a building, 5:1093 (UCID-18271) 

Assessment of seismic wave effects on soil-structure interaction, 
5:1010 (INIS-mf-4689 

Automated generation of spectrum compatible artificial time 
histories, 5:1031 (INIS-mf-4689) 

“ response arising from free-field motions, 5:1065 (INIS-mf- 

89) 

Comments on earthquake response spectra, 5:1038 (INIS-mf-4689) 

Comparison of artificial and natural earthquake time history 
functions with regard to their floor response spectra, 5:1013 
(INIS-mf-4689) 

Comparison between time-step-integration and probabilistic 
methods in seismic analysis of a linear structure, 5:1051 (INIS- 
mf-4689) 

Constructing mathematical models of cable tray and support 
systems to determine seismic response in nuclear plants, 5:1059 
(INIS-mf-4689) 

Criteria for the generation of spectra consistent time histories, 
5:1032 (INIS-mf-4689) 

Cyclic characteristics of earthquake time histories, 5:1022 (INIS- 
mf-4689) 

Determination of seismic design criteria, 5:1025 (INIS- mf-4689) 

Development of compatible secondary spectra without time 
histories, 5:1049 (INIS-mf-4689) 

Development of ground response spectra from site Mercalli 
intensities, 5:1064 (INIS-mf-4689) 

Direct evaluation of floor response spectra from a given ground 
response spectrum, 5:1050 (INIS-mf-4689) 

Dynamic analysis of embedded structures, 5:1028 (INIS-mf-4689) 

Dynamic interactions of components, structure, and foundation of 
nuclear power facilities, 5:1040 (INIS-mf-4689) 

Earthquake analysis of structures including structure-soil 
interaction by a substructure method, 5:1016 (INIS-mf-4689) 

Earthquake response of nuclear reactor building deeply embedded 
in soil, 5:1035 (INIS-mf-4689) 

Effect of rotatory inertia on the dynamic response of cantilever 
structures, 5:1033 (INIS-mf-4689) 

Effective seismic input through rigid foundation filtering, 5:1045 
(INIS-mf-4689) 

Effective duration of accelerogram to produce response maxima, 
5:1063 (INIS-mf-4689) 

Evaluation of seismic-resistant design methods for inelastic 
structures, 5:1034 (INIS-mf-4689) 

Experimental and analytical investigations in nonlinear dynamic 
soil-structure interaction, 5:1015 (INIS-mf-4689) 

Extensive study on a simple method estimating response spectrum 
based on a simulated spectrum, 5:1048 (INIS-mf-4689) 

Finite element random vibration method for soil-structure 
interaction analysis, 5:1046 (INIS-mf-4689) 

Finite element method for seismic response analysis, 5:1066 (INIS- 
mf-4689 

Gapped guide-type restraints used as piping seismic restraints, 
5:1007 (INIS-mf-4639) 

Improved algorithm for non-linear soil amplification, 5:1027 
(INIS-mf-4689) 

Improved coupled Euler-Lagrange finite element analysis of the 

uid-structure dynamic interaction problem, 5:1006 (INIS-mf- 
4638) 

Inelastic seismic studies of buildings, 5:1021 (INIS-mf-4689) 

Inelastic design of nuclear reactor structures and its implications 
on design of critical equipment, 5:1039 (INIS-mf-4689) 

Measures taken in the member countries of the European 
Communities for anti-seismic design compared to actual US 
practice, 5:1062 (INIS-mf-4689) 

Model of cyclic inelastic flexural behavior of reinforced concrete 
members, 5:1044 (INIS-mf-4689) 


NUCLEAR REACTIONS 


Modeling of slabs in seismic analysis of nuclear power plant 
buildings, 5:1042 (INIS-mf-4689) 
Monodimensional schematization of soil for seismic response 
analysis, 5:1017 (INIS-mf-4689) 
Multiple structure-soil interaction problem, 5:1041 (INIS-mf-4689) 
New and plate bending elements in finite element analysis, 
5:1029 (INIS-mf-4689) 
Nonlinear seismic soil-structure interaction analysis of nuclear 
power plant structures, 5:1030 (INIS-mf-4689) 
Probabilistic model for seismic analysis of nuclear plant structures, 
5:1055 (INIS-mf-4689) 
Problem of resonance in the evaluation of floor response spectra, 
5:1043 (INIS-mf-4689) 
Response spectrum analysis of coupled structural response to a 
three component seismic disturbance, 5:1011 (INIS-mf-4689) 
Seismic analysis of structures by simulation, 5:1056 (INIS-mf-4689) 
Seismic risk maps of Switzerland, 5:1047 (INIS-mf-4689) 
Seismic structural response analysis using consistent mass matrices 
having dynamic coupling, 5:1053 (INIS-mf-4689) 
= stress distribution due to shear and ao peg wave 
gation at deep soil sites, 5:1023 (INIS-mf-4689) 
Signif icance of seismic response spectrum normalization in nuclear 
power plant design, 5:1018 (INIS-mf-4689) 
Simulated earthquake ground motions, 5:1061 (INIS-mf-4689) 
Soil-structure interaction analysis by finite element methods state- 
of-the-art, 5:1052 (INIS-mf-4689) 
Standardized seismic design spectra for nuclear plant equipment, 
5:1060 (INIS-mf-4689) 
as motion spectra for layered media, 5:1009 (INIS-mf- 
NUCLEAR POWER PLANTS/SITE SELECTION 
Seismic risk maps of Switzerland, 5:1047 (INIS-mf-4689) 
NUCLEAR POWER PLANTS/SPENT FUEL STORAGE 
Spent Nuclear Fuel Storage Program user's guide (SNFSM 
Code), 5:833 (DOE/EIA/8589-2) 
NUCLEAR POWER PLANTS/STACKS 
Collapse of chimney with impact on reactor building, 5:1106 
NUCLEAR POWER PLANTS/STATISTICS 
Steam-electric plant construction cost and annual production 
expenses 1977, 5:1197 (DOE/EIA-0033/3(77)) 
NUCLEAR POWER PLANTS/STOCHASTIC PROCESSES 
Stochastic identification and parameter estimation of nuclear 
power systems and nuclear fuel channels, 5:1096 
NUCLEAR POWER PLANTS/SYSTEMS ANALYSIS 
Dynamics of system effectiveness, 5:947 
Effectiveness of engineered system : a formulation, 5:1127 
NUCLEAR POWER PLANTS/VENTILATION SYSTEMS 
Nuclear power plant fire protection: ventilation. (Subsystems 
Study Task 1), 5:904 (NUREG/CR-0636) 
NUCLEAR PROPERTIES 
Nuclear physics with kaons (Review), 5:2170 (BNL-26606) 
NUCLEAR PROPERTIES/DATA COMPILATION 
Recent references, January through April 1979, 5:2089 
NUCLEAR REACTION ANALYSIS 
(Chemical analysis based on detection and analysis of pro _ nuclear 
reaction products, e.g., gamma rays, neutrons, or charged particles.) 
Literature survey of chemical analysis by thermal neutron induced 
capture gamma ray spectrometry, 5:1539 (LA-8028-MS) 
NUCLEAR REACTION KINETICS/HARTREE-FOCK METHOD 
Single determinantal reaction theory: asymptoticity, periodicity, 
time averaging, channel orthogonality, requantization and 
auge invariance (Schroedinger equation, S matrix analogy), 
5:2173 (ORO-5126-67) 
NUCLEAR REACTIONS 
See also ALPHA REACTIONS 
ARGON 40 REACTIONS 
BORON 10 REACTIONS 
BORON 11 REACTIONS 
CARBON 12 REACTIONS 
CARBON 14 REACTIONS 
DEUTERON REACTIONS 
ELECTRON REACTIONS 
FISSION 
FLUORINE 19 REACTIONS 
HADRON REACTIONS 
HEAVY ION REACTIONS 
HELIUM 3 REACTIONS 
KAON REACTIONS 
LITHIUM 6 REACTIONS 
LITHIUM 7 REACTIONS 
MUON REACTIONS 
NEON 20 REACTIONS 
NEUTRINO REACTIONS 
NEUTRON REACTIONS 
NITROGEN 14 REACTIONS 
OXYGEN 16 REACTIONS 
PROTON REACTIONS 
THERMONUCLEAR REACTIONS 





NUCLEAR REACTIONS/DATA COMPILATION 


TRITON REACTIONS 
NUCLEAR REACTIONS/DATA COMPILATION 
Recent references, January through April 1979, 5:2089 
NUCLEAR REACTIONS/DEEP INELASTIC SCATTERING 

Angular momentum transfer in deeply inelastic collisions (Review 
of methods, one-body dissipation, collective degrees of 
freedom), 5:2129 (RLO-1388-395) 

NUCLEAR REACTIONS/HARTREE-FOCK METHOD 

Single determinantal reaction theory as a Schroedinger analog: the 
time-dependent S-matrix Hartree-Fock method, 5:2174 (ORO- 
5126-68) 

TD-S-HF single determinantal reaction theory and the description 
of many-body processes, including fission (Schroedinger 
equation, constructive analysis S matrix, review), 5:2175 (ORO- 
5126-69) 

NUCLEAR SAFETY RESEARCH REACTOR 
See NSRR REACTOR 
NUCLEAR STRUCTURE/SPIN 

Calculation of spin cutoff parameters using moment techniques, 
5:2165 (UCRL-83463) 

NUCLEAR THEORY/QUANTUM OPERATORS 

Representative-vector method for calculating operator-moments, 
5:2164 (UCRL-83368) 

NUCLEAR THEORY/RESEARCH PROGRAMS 

Nuclear theory group. Progress report and renewal proposal 

_" Univ. of New York, Stony Brook), 5:2163 (COO-3001- 


TI) 
NUCLEAR WEAPON TESTS 
See NUCLEAR EXPLOSIONS 
NUCLEAR WEAPONS/ATTITUDE CONTROL 
B77 roll control system: summary report, 5:1730 (SAND-79-8047) 
NUCLEI 
See also COSMIC NUCLEI 
EVEN-ODD NUCLEI 
HEAVY NUCLEI 
INTERMEDIATE MASS NUCLEI 
ODD-EVEN NUCLEI 
NUCLEI/ENERGY LEVELS 
Calculation of spin cutoff parameters using moment techniques, 
5:2165 (UCRL-83463) 
NUCLEIC ACIDS 
See also DNA 
NUCLEIC ACIDS/BIOLOGICAL RADIATION EFFECTS 
Quantitative risk in radiation protection standards, 5:1872 (BNL- 
26651) 
NUCLEON-NUCLEON INTERACTIONS 
See also PROTON-NEUTRON INTERACTIONS 
PROTON-PROTON INTERACTIONS 
NUCLEON-NUCLEON INTERACTIONS/MULTIPLE 
SCATTERING 
Measurement of multiple scattering at 50 to 200 GeV/c, 5:2050 
NUCLEOSIDES/CHEMICAL RADIATION EFFECTS 
Mechanisms for radiation damage in DNA. Progress report, 
November 1, 1978-October 3! 1979, 5:1595 (COO-2364-16) 
NUCLEOSIDES/SPIN EXCHA:.GE 
Mechanisms for radiation damage in DNA. Progress report, 
November 1, 1978-October 31, 1979, 5:1595 (COO-2364-16) 
NUCLEOSIDES/SYNTHESIS 
Direct phosphorylation of nucleosides, and enzymic 
polymerization to polynucleotides, 5:1810 
NUCLEOTIDES 
See also NUCLEOSIDES 
NUCLEOTIDES/PHOTOIONIZATION 
Mechanisms for radiation damage in DNA. Progress report, 
November 1, 1978-October 31, 1979, 5:1595 (COO-2364-16) 
NUTRIENTS/ECOLOGICAL CONCENTRATION 
Radioactive tracer studies of soil and litter arthropod food chains. 
Progress report, November 1, 1978-October 31, 1979, 5:1768 
(DOE/EV /0064 1-32) 
NUTRIENTS/ENVIRONMENTAL TRANSPORT 
Radioactive tracer studies of soil and litter arthropod food chains 
Progress report, November 1, 1978-October 31, 1979, 5:1768 
(DOE/EV /0064 1-32) 
NYMPHS 
See LARVAE 
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OAK RIDGE ASSOCIATED UNIVERSITIES 
See ORAU 

OAK RIDGE GASEOUS DIFFUSION PLANT 
See ORGDP 

OAK RIDGE RESEARCH REACTOR 
See ORR REACTOR 
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pg nk THERMAL POWER PLANTS/CIRCULATING 
SY: 
Ocean maned energy conversion plants: experimental and 
analytical study of mixing and recirculation, 5:437 (MIT-EL-77- 
0 


OCEAN THERMAL POWER PLANTS/CONSTRUCTION 
Construction feasibility of OTEC platforms. Final report, 5:436 
(COO-4931-1) 
OCEAN THERMAL POWER PLANTS/DESIGN 
Power generation and potable water recovery from salinous water 
(Patent), 5:537 
OCEAN THERMAL POWER PLANTS/EVAPORATORS 
OTEC performance tests of the Union Carbide sprayed-bundle 
evaporator, 5:435 (ANL/OTEC-PS-3) 
OCEAN THERMAL POWER PLANTS/HYDRODYNAMICS 
Ocean thermal energy conversion plants: experimental and 
analytical study waite and recirculation, 5:437 (MIT-EL-77- 
011 


OCEAN THERMAL POWER PLANTS/THERMOELECTRIC 
GENERATORS 
Analysis of a heat exchanger-thermoelectric generator system, 
5:438 (SERI/TP-35-253) 
OCTANE/CHEMICAL RADIATION EFFECTS 
Reactivity/rate constant ratio for scavengers of charged particles 
in nonpolar liquids, 5:1596 (DOE/TIC-10257 
OCTUPOLAR CONFIGURATIONS/TURBULENCE 
Ambipolar electric fields and turbulence studies in the Wisconsin 
levitated toroidal octupole, 5:2241 (COO-2387-107) 
ODD-EVEN NUCLEI/COLLECTIVE MODEL 
Interacting boson-fermion model of collective states in odd-A. 
nuclei, 5:2166 
OFFICE BUILDINGS/RADIATIVE COOLING 
Design philosophy and solar configuration for Headquarters of 
Contemparary Systems, Inc., 5:455 (CONF-780701-(Rev.)) 
OFFICE BUILDINGS/SOLAR SPACE HEATING 
Design philosophy and solar configuration for Headquarters of 
Contemparary Systems, Inc., 5:455 (CONF-780701-(Rev.)) 
Solar heating and hot water system for the Technology Properties 
Trust Building, Burlington, Massachusetts, 5:457 (CONF- 
780701-(Rev.)) 
OFFICE BUILDINGS/SOLAR WATER HEATING 
Solar heating and hot water system for the Technology Properties 
Trust Building, Burlington, Massachusetts, 5:457 (CONF- 
780701-(Rev.)) 
OFF-PEAK ENERGY STORAGE/LITHIUM-SULFUR 
BATTERIES 
Lithium/metal sulfide batteries, 5:1142 (ANL-79-22) 
OFFSHORE NUCLEAR POWER PLANTS 
Model Ss capacity control of a reinforced concrete shell section, 


3 
OFFSHORE NUCLEAR POWER PLANTS/BUILDINGS 
Response of an offshore nuclear reactor building to simulated 
tornadic forces, 5:1114 
OFFSHORE NUCLEAR POWER PLANTS/CONTAINMENT 
SHELLS 
Special criteria developed for the design and analysis of floating 
nuclear plant containment structures, 5:1123 
OFFSHORE NUCLEAR POWER PLANTS/DESIGN 
Existing methodologies in the design and analysis of offshore 
floating nuclear power plants, 5:1121 
Special criteria developed for the design and analysis of floating 
nuclear plant containment structures, 5:1123 
OFFSHORE NUCLEAR POWER PLANTS/ 
HYDRODYNAMIC MASS EFFECT 
Time domain analysis model of a floating structure and its 
frequency dependent added mass, 5:767 
OFFSHORE NUCLEAR POWER PLANTS/ 
HYDRODYNAMICS 
Frequency analysis of FNP platforms using a high precision thick 
plate bending element, 5:1122 
OFFSHORE NUCLEAR POWER PLANTS/REACTOR 
SAFETY 
Existing methodologies in the design and analysis of offshore 
floating nuclear power plants, 5:1121 
Response of an offshore nuclear reactor building to simulated 
tornadic forces, 5:1114 
Special criteria developed for the ang - ras of floating 
nuclear plant containment structures, 
OFFSHORE NUCLEAR POWER PLANTS/RESPONSE 
FUNCTIONS 
Time domain analysis model of a floating structure and its 
frequency dependent added mass; 5:767 
OFFSHORE NUCLEAR POWER PLANTS/SEISMIC 
EFFECTS 
Seismic analysis of a floating nuclear plant, 5:1054 (INIS-mf-4689) 
OFFSHORE NUCLEAR POWER PLANTS/STRESS 
ANALYSIS 
Frequency analysis of FNP platforms using a high precision thick 
plate bending element, 5:1122 
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Response of an offshore nuclear reactor building to simulated 
tornadic forces, 5:1114 
OFFSHORE NUCLEAR POWER PLANTS/SUPPORTS 
Fatigue evaluation of a floating nuclear power vere mooring 
system using fracture mechanics techniques, 5:1414 
OFFSHORE PLATFORMS/CONSTRUCTION 
Construction feasibility of OTEC platforms. Final report, 5:436 
COO-4931-1 


( -1) 
OHIO/AGRICULTURE 
Prime farmland disturbance from coal surface mining in the corn 
belt, 1980-2000, 5:26 (ANL/ES-70) 
OHIO/COAL RESERVES 
Prime farmland disturbance from coal surface mining in the corn 
belt, 1980-2000, 5:26 (ANL/ES-70) 
OHIO/ENERGY SHORTAGES 
Allocation of natural gas under energy emergencies: analysis of 
selected federal actions, 5:172 (DOE/TIC-10265) 
OIL RESIDUES 
See PETROLEUM RESIDUES 
OIL SAND DEPOSITS/EVALUATION 
Inventory of heavy oil in western Missouri. Final report, 5:185 
(BETC-1808-1) 
OIL SATURATION 
tAeasurement and correlation of conditions for entrapment and 
mobilization of residual oil, 5:82 (CONF-790805-P2) 
Survey of R & D needs in the determination of residual oil 
saturation, 5:79 (CONF-790805-P2) 
OIL SATURATION/CALCULATION METHODS 
Single-well chemical tracer test: direct calculation of residual oil 
saturation from field data, 5:83 (CONF-790805-P2) 
OIL SATURATION/MEASURING METHODS 
Residual oil saturation technology test in a consolidated sandstone 
reservoir, Bell Creek Field, Powder River County, Montana, 
5:80 (CONF-790805-P2) 
Residual oil saturation determination, Wilmington Micellar- 
— Project, October 1978-May 1979, 5:81 (CONF-790805- 


OIL SHALE DEPOSITS/CHEMICAL COMPOSITION 
Geochemical studies of an oil shale deposit, 5:192 (LBL-9857) 
OIL SHALE DEPOSITS/IN-SITU RETORTING 
Mercury emissions from a simulated in-situ oil shale retort, 5:200 
(LBL-7823) 
OIL SHALE PROCESSING PLANTS/BIOLOGICAL EFFECTS 
Effect of retort water on attached microorganisms, 5:203 (LBL- 


9857) 
OIL SHALE PROCESSING PLANTS/GASEOUS WASTES 
On-line measurement of mercury in oil shale offgas using Zeeman 
atomic absorption spectroscopy, 5:202 (LBL-9857) 
OIL SHALE PROCESSING PLANTS/POLLUTION 
Mercury emissions from a simulated in-situ oil shale retort, 5:200 
(LBL-7823) 
OIL SHALE PROCESSING PLANTS/WASTE PROCESSING 
Biological treatment of oil shale process waters, 5:198 (LBL-9857) 
OIL SHALE PROCESSING PLANTS/WATER TREATMENT 
Spent shale as an adsorbent for organics (In retort water), 5:199 
7) 


See also BLACK SHALES 
OIL SHALES/CHEMICAL ANALYSIS 
Advances in soft x-ray fluorescence spectrometry for oil shale 
analyses, 5:194 (LBL-9857) 
OIL SHALES/IN-SITU PROCESSING 
Integ-ated compliance and control technology research activities 
for in situ fossil fuel processing experiments, 5:189 (LETC/RI- 


79/6) 
OIL SHALES/IN-SITU RETORTING 

Mobilization of volatile trace elements during in situ oil shale 
retorting, 5:188 (LBL-9857) 

OIL SHALES/QUANTITATIVE CHEMICAL ANALYSIS 

Intercomparison studies of oil shale materials, 5:193 (LBL-9857) 

OIL SHALES/RESEARCH PROGRAMS 

Oil shale research: chapter from Energy and Environment 

Division annual report, 1978, 5:184 (LBL-9857) 
OIL WELLS 

See also PETROLEUM 
OIL WELLS/CARBON DIOXIDE INJECTION 

Corrosion due to use of carbon dioxide for enhanced oil recovery. 
Final report. SumX No. 78-003, 5:118 (DOE/MC/08442-1) 

Enhanced oil recovery by CO: miscible displacement in the Little 
Knife Field, Billings County, ND, 5:104 (CONF-790805-P2) 

Granny's Creek CO, Injection Project, Clay County, West 
Virginia, 5:111 (CONF-790805-P2) 

Progress of the pilot carbon dioxide flood in the Rock Creek-Big 
Injun Field, Roane County, West Virginia, 5:110 (CONF- 
790805-P2) 

Weeks Island S Sand Reservoir B Gravity stable miscible CO, 
— Iberia Parish, Louisiana, 5:100 (CONF-790805- 

2) 


OPENINGS 


‘Canates eneiciettiag Gemsisetion sreiect, Ranger toes, Le 
ustic wa ration project, ger Zone, Long 
Beach Unit, Wilmington Field, California (covering period 
May, 1978 through April 1979), 5:68 (CONF. 790865-P1) 
Improved oil recovery by alkaline flooding in the Huntington 
Beach Field, 5:69 (CONF-790805-P1) 
OIL WELLS/HYDRAULIC FRACTURING 
Process for reducing fluid flow to and from a zone adjacent a 
hydrocarbon producing formation (Patent), 5:126 
OIL LS/IN-SITU COMBUSTION 


Bodcau In-Situ Combustion Project, Bossier Parish, Louisiana, 
5:84 (CONF-790805-P2) 

Lynch Canyon thermal drive oil recovery project, 5:86 (CONF- 
790805-P2 


Wet combustion _ Paris Valley Field, Monterey County, 
California, 5:85 (CONF-790805-P2) 
OIL WELLS/MEASURING INSTRUMENTS 
Oil well instrumentation system, 5:122 
OIL WELLS/MICROEMULSION FLOODING 

Assessment of potential increased oil production by polymer- 
wai in northern and southern mid-continert oil fields. 
Final report, 5:49 (BETC-0026-10) 

Current and me ene performance for DOE's micellar-polymer 
project in Northeast Oklahoma, 5:57 (CONF-790805-P1) 

Micel aren oil recovery demonstration in the Bell Creek 
Field, Montana, 5:54 (CONF-790805-P 1) 

Micellar-polymer joint demonstration project, Wilmington Field, 
California (covering period June 1978 through April 1979), 5:56 
(CONF-790805-P 1) 

North Burbank tertiary recovery pilot test: fourth year status 
report, 5:53 (CONF-790805-P1 

Progress rt for the El] Dorado Micellar-Polymer Project, El 
Dorado, 5:52 (CONF-790805-P 1) 

OIL WELLS/MISCIBLE-PHASE DISPLACEMENT 

Tertiary oil recovery process utilizing a preflush (Patent), 5:123 

OIL WELLS/PUMPING 
Oil well tube draining method and means (Patent), 5:125 
OIL WELLS/STEAM INJECTION 

200 Sand Steamflood Demonstration Project, 5:89 (CONF- 
790805-P2) 

Economic feasibility of steam drive in light oil reservoirs, 5:87 
(CONF-790805-P2) 

Feasibility and economics of cogeneration in California's thermal 
enhanced oil recovery operations, 5:120 (NP-23923) 

Lynch Canyon thermal drive oil recovery project, 5:86 (CONF- 
790805-P2) 

— meeting of the technical advisory panel, 5:121 (SAND-79- 
1632) 

Steamflood demonstration pilot Williams holding lease, Cat 
Canyon Field, Santa Barbara County, California, 5:88 (CONF- 
790805-P2) 

Wet combustion pilot Paris Valley Field, Monterey County, 
California, 5:85 (CONF-790805-P2) 

OIL WELLS/WATERFLOODING 
Big Muddy low-tension flood process demonstration project, 5:55 
CONF-790805-P 1) 

Coalinga polymer demonstration project. East Coalinga Field, 
Fresno County, California, 5:72 (CONF-790805-P1) 

Polymer-improved waterflood in Storms Pool, White County, 
Illinois, 5:71 (CONF-790805-P 1) 

OIL WELLS/WELL STIMULATION 

Enhanced oil recovery: environmental issues and state regulatory 

programs, 5:136 (ORNL/TM-6943) 
OKLO PHENOMENON/ISOTOPE RATIO 

Pb - in the OKLO uranium deposit, 5:208 (LA-UR-79- 

1127) 


OLEFINS 
See ALKENES 
OLIGONUCLEOTIDES 
See NUCLEOTIDES 
OLIVINE/DIFFUSION 
Physical properties of minerais and melts, 5:1974 
OLIVINE/ELASTICITY 
Physical properties of minerals and melts, 5:1974 
OLIVINE/ELECTRIC CONDUCTIVITY 
Physical properties of minerals and melts, 5:1974 
OLIVINE/THERMODYNAMIC PROPERTIES 
Physical J, ties of minerals and melts, 5:1974 
OMEGA- | RESONANCES /PHOTOPRODUCT ION 
Measurements of elastic rho- and tape photoproduction 
cross sections on protons from 30 to 180 GeV, 5:2039 
ON-LINE CONTROL SYSTEMS/EQUIPMENT INTERFACES 
General purpose operator interface, 5:1702 (HEDL-SA-1822-FP) 
OPE MODEL/PROTON REACTIONS 
Experimental test of one-pion exchange and partial conservation 
of axial-vector current in proton-nucleus charge-exchange 
reactions at 144 MeV, 5:2106 
OPENINGS 
See also WINDOWS 





OPENINGS/STRESS ANALYSIS 


OPENINGS/STRESS ANALYSIS 
Finite element analysis and design of large openings in prestressed 
concrete containments, 5:921 
OPERATORS(QUANTUM MECHANICAL) 
See QUANTUM OPERATORS 
OPTICAL MICROSCOPY/RESOLUTION 
— of near-infrared microscopy to materials science, 


5:1 
OPTICAL PYROMETERS 
Multiwavelength optical pyrometer for shock compression 
experiments (100 GPa), 5:1710 
OPTICAL SPECTROMETERS/CONSTRUCTION 
For measuring emissivity of solar absorbers, 5:564 (SERI/TP-49- 


182) 
OPTICAL SPECTROMETERS/DESIGN 
For measuring emissivity of solar absorbers, 5:564 (SERI/TP-49- 


(Oak Ridge Associated Universities.) 

ORAU/PLANNING 

Oak Ridge Associated Universities institutional plan: FY 1980 to 
FY 1985, 5:2353 (ORAU-156) 
ORBITAL SOLAR POWER PLANTS/RADIATION DOSES 
Environmental geophysics and SPS shielding, 5:1981 (LBL-8581) 
Preliminary study of the charged particle radiaton for th satellite 
power system, 5:1982 (LBL-8581) 

Preliminary evaluation of the ionizing-radiation environment of 
the satellite power system, 5:1983 (LBL-8581) 

Space transportation system: operations and projected radiation 
exposures, 5:1980 (LBL-8581) 

ORBITAL SOLAR POWER PLANTS/RADIATION 
HAZARDS 
Workshop on the radiation environment of the satellite power 

system, 5:1979 (LBL-8581) 
OREGON/GEOTHERMAL EXPLORATION 
Exploration of volcanic geothermal energy resources based on 
rheological techniques. First technical status report, April 1, 
1978-June 30, 1978, 5:614 (RLO-2227-T37-1) 

Exploration of volcanic geothermal energy resources based on 
rheological techniques. Fourth technical status report, January 
1, 1979-March 31, 1979, 5:613 (DOE/ET/28453-4) 

OREGON/WIND POWER 

Eolian features as indicators of high-wind areas in the Pacific 
Northwest. Progress report, 5:667 (DOE/ET/20383-5) 
OREGON STATE TRIGA REACTOR 
See OSTR REACTOR 
ORGAN CULTURES 
See TISSUE CULTURES 
ORGANIC COMPOUNDS 
See also ALDEHYDES 
MINES 
CHEMICAL FEEDSTOCKS 
HETEROCYCLIC COMPOUNDS 
HYDROCARBONS 
KETONES 
LIPIDS 
NUCLEIC ACIDS 
NUCLEOTIDES 
ORGANIC SULFUR COMPOUNDS 
ORGANOMETALLIC COMPOUNDS 
PROTEINS 

ORGANIC COMPOUNDS/CHEMICAL REACTIONS 

Influence of dissolved organics on the distribution, transport, and 
fate of heavy metals in aquatic systems, 5:1784 

ORGANIC COMPOUNDS/ECOLOGICAL 
CONCENTRATION 
Quarterly report, January 1-March 31, 1979, 5:1737 (IS-4707) 

ORGANIC COMPOUNDS/ENVIRONMENTAL TRANSPORT 
Basic considerations about trace constituents in the atmosphere as 

related to the fate of global pollutants, 5:1755 

ORGANIC COMPOUNDS/MAGNETIZATION 

Magnetic field effects on (TTF)CuS,C,(CF3),, a spin-Peierls 
system, 5:1534 

ORGANIC COMPOUNDS/NEUTRON DIFFRACTION 

Magnetic field effects on (TTF)CuS,C,(CF3),, a spin-Peierls 
system, 5:1534 

ORGANIC FLUORINE COMPOUNDS/FAR INFRARED 
RADIATION 
a performance at new FIR wavelengths from optically 

imped CH2F2, 5:1646 

ORGANIC ION EXCHANGERS/SORPTIVE PROPERTIES 
Aqueous systems and geosciences, 5:1601 (ORNL-5485) 

ORGANIC SEMICONDUCTORS/ELECTRIC CONDUCTIVITY 
Non-ohmic electrical conduction in the highly one-dimensional 

semiconductor methyltriphenylarsonium 
tetracyanoquinodimethane, 5:1531 
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ORGANIC SEMICONDUCTORS/TUNNEL EFFECT 
Non-ohmic electrical conduction in the highly one-dimensional 
semiconductor methyltriphenylarsonium 
tetracyanoquinodimethane, 5:1531 
ORGANIC SOLVENTS/CHEMICAL RADIATION EFFECTS 
Reactivity/rate constant ratio for scavengers of charged particles 
in nonpolar liquids, 5:1596 (DOE/TIC-10257) 
ORGANIC SOLVENTS/MIXING 
r — tides as sulfur dioxide indicators (Patent), 5:1516 
ORGANICS COMPOUNDS 
See abso. SULFONA TES 
SULFONES 
ORGANIC SULFUR COMPOUNDS/MIXING 
Copper mercaptides as sulfur dioxide indicators (Patent), 5:1516 
ORGANOMETALLIC COMPOUNDS 
See also GRIGNARD REAGENTS 
ORGANOMETALLIC COMPOUNDS/CHEMICAL 
REACTIONS 
Generation of a-sulfonylvinyllithium reagents by the lithiation of 
vinylic sulfones, 5:1582 
Palladium catalyzed coupling reactions: mechanism of reductive 
elimination. Progress ~ i June 1, 1978-September 30, 1979, 
5:1578 (COO-4903.A000-1) 
ORGANS 
See also BONE MARROW 
KIDNEYS 


NERVOUS SYSTEM 
RESPIRATORY SYSTEM 
SKELETON 

SKIN 


SPLE. 
ORGANS/CYTOLOGY 
Kupffer’s vesicle in Fundulus heteroclitus: a scanning and 
transmission electron microscope study, 5:1830 
ORGANS/ELECTRON MICROSCOPY 
Kupffer’s vesicle in Fundulus heteroclitus: a scanning and 
transmission electron microscope study, 5:1830 
ORGDP 
(Oak Ridge Gaseous Diffusion Plant.) 
ORGDP/RADIOACTIVE EFFLUENTS 
UF. release experience and prevention in United States gaseous 
diffusion plants, 5:301 (K Y-690) 
ORNL RESEARCH REACTOR 
See ORR REACTOR 
ORR REACTOR/REACTOR OPERATION 
Oak Ridge Research Reactor quarterly report, January-March, 
1979, 5:976 (ORNL/TM-6973) 
OSTEOSARCOMAS/DIAGNOSTIC TECHNIQUES 
-- scans and radiography for detecting bone tumors in dogs 
to 7°§PuOz, 5:1840 (LF-60(12-78)) 
OSTR EACTOR 
Oregon State University TRIGA Reactor annual report, 5:957 
(DOE/ER/01953-T1) 
OVERBURDEN/EXPLOSIVE FRACTURING 
Blast designs to improve dragline stripping rates. Final report: 
Phase I (Many references), 5:29 re 9124-1) 
OVERBURDEN/REMOVAL 
Blast designs to improve dragline stripping rates. Final report: 
Phase I (Many references), 5:29 (FE-9124-1) 
OXIDES/CRYSTAL-PHASE TRANSFORMATIONS 
Martensitic transformations: electron microscopy and diffraction 
studies, 5:1375 
OXIRANS 
See EPOXIDES 
OXYBROMIDES/CHEMICAL REACTION KINETICS 
Kinetic study of the cerium(IV)-bromous acid reaction in acid 
sulfate solution. Implications for the Belousov-Zhabotinskii 
oscillating reaction, 5:1567 
OXYCHLORIDES/CHEMICAL REACTION KINETICS 
Kinetic study of the cerium(IV)-bromous acid reaction in acid 
sulfate solution. Implications for the Belousov-Zhabotinskii 
oscillating reaction, 5:1567 
OXYGEN/ATOM-MOLECULE COLLISIONS 
Crossed beam studies of the dynamics of electronic energy 
transfer: Quenching of Na(3p *P/sub 3/2/) atoms by No, Oo, 
CO, and NO molecules, 5:2020 
Distribution of energy in bimolecular chemiluminescent reactions 
involving hydrogen atoms. Final report, May 1, 1978-April 30, 
1979, 5:2014 (COO-2326-38) 
H > — OH + O; NO reduction by NHs, 5:1608 (SAND-79- 
) 
OXYGEN/CATALYTIC EFFECTS 
Process for recovering and upgrading hydrocarbons from oil shale 
(Patent), 5:190 
OXYGEN/CHEMICAL REACTION KINETICS 
Modeling study of the reaction of O(°P) with H2CO, 5:1559 
(BNL-26758) 
OXYGEN/CHEMISORPTION 
Oxygen chemisorption on a stepped Ru (~001) crystal, 5:1566 
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OXYGEN 15/ENERGY LEVELS 
Excitation function for the '*N(p, a)"'C reaction up to 15 MeV 
(Cross sections, 4.5 to 15 MeV), 5:2108 
OXYGEN 16 REACTIONS/COMPOUND-NUCLEUS 
REACTIONS 
(Heavy ion, 2p) reactions on light nuclei (40 MeV: spectra, 
mechanism), 5:2099 (LBL-8151) 
OXYGEN 16 REACTIONS/DEEP INELASTIC HEAVY ION 
REACTIONS 
Study of projectile fragmentation of '*C, '*O beams at 90 MeV/ 
nucleon, 5:2102 (LBL-8151) 
OXYGEN 16 REACTIONS/FRAGMENTATION 
Evidence for orbital dispersion in the fragmentation of '*O at 90 
and 120 MeV/nucleon, 5:2115 
OXYGEN 16 REACTIONS/FUSION REACTIONS 
Systematics of carbon- and oxygen-induced fusion on nuclei with 
12 < or = A < or = 19, 5:2104 
OXYGEN 16 REACTIONS/INELASTIC SCATTERING 
Giant resonances excited by heavy-ions, 5:2169 (BNL-26598) 
New type of giant resonance in high energy heavy ion scattering 
(315 MeV), 5:2140 (LBL-8151) 
OXYGEN 16 REACTIONS/PRECOMPOUND-NUCLEUS 
EMISSION 
Proton emission in reactions induced by 315-MeV **O ions, 5:2141 
(LBL-8151) 
OXYGEN 16 TARGET/CARBON 12 REACTIONS 
Systematics of carbon- and CF -induced fusion on nuclei with 
12 < or = A < or = 19, 5:2104 
OXYGEN 16 TARGET/LITHIUM 6 REACTIONS 
a 1A CL, 3He), and (7Li,t) reactions into the A = 19 nuclei, 


OXYGEN 16 TARGET/NEUTRINO REACTIONS 
LAMPF neutrino experiment to test muon number conservation, 
5:2043 (LA-8030-T) 
OXYGEN 16 TARGET/OXYGEN 16 REACTIONS 
Systematics of carbon- and oxygen-induced fusion on nuclei with 
12 < or = A < or = 19, 5:2104 
OXYGEN 16 TARGET/PION MINUS REACTIONS 
Isobar-hole doorway states and 7r-'*O scattering, 5:2098 
OXYGEN 16 TARGET/PION PLUS REACTIONS 
Isobar-hole doorway states and 7-'*O scattering, 5:2098 
OXYGEN 18/ISOTOPE EFFECTS 
Elucidation of mechanism and transition state structure for 
enzyme and non-enzyme catalyzed reactions with the air of 
novel methods for the measurement of oxygen-18 isotope 
effects, 5:1586 
OXYGEN 18 TARGET/ALPHA REACTIONS 
High spin states of ?°O (From 'O(a,*He) angular distributions at 
65 MeV; DWBA), 5:2100 (LBL-8151) 
OXYGEN 18 TARGET/CARBON 12 REACTIONS 
Systematics of carbon- and oxygen-induced fusion on nuclei with 
12 < or =A < or = 19, 5:2104 
OXYGEN 20/ENERGY LEVELS 
High spin states of ?°O, 5:2100 (LBL-8151) 
OXYGEN COMPOUNDS 
See also FERRITES 
OXYGEN COMPOUNDS/BINDING ENERGY 
XPS study of the relative 7-acceptor abilities of the nitrosyl and 
carbony] ligands, 5:1569 
OXYGEN COMPOUNDS/PHOTOELECTRON 
SPECTROSCOPY 
XPS study of the relative 7-acceptor abilities of the nitrosyl and 
carbony] ligands, 5:1569 
OXYGEN EFFECT (RADIOBIOLOGY) 
See OXYGEN 
OXYGEN IONS/COLLISIONS 
Laser fluorescence spectroscopy of sputtered uranium atoms 
(Mechanisms, 3 keV), 5:1988 (CONF-790843-8) 
OXYGEN IONS/ION-ATOM COLLISIONS 
Observation of intense low energy autoionization lines in the 
wings of the forward peak from fast ion-atom collisions, 5:2024 
Production of low-velocity highly-ionized recoil ions by heavy 
ion bombardment of Ne, 5:2015 (COO-2753-108) 
E 


See FORMALDEHYDE 
OZONE/AERIAL MONITORING 
Balance of the tropospheric ozone and its relation to stratospheric 
intrusions indicated by cosmogenic radionuclides. Technical 
— report, 1 November 1978-30 June 1979, 5:1760 (COO- 


18) 
OZONE/CHEMICAL REACTIONS 
Kinetics of the gas-phase reaction between ozone and nitrogen 
dioxide, 5:1576 
OZONE/INTERMOLECULAR FORCES 
Study of intermolecular interactions of ozone. Second progress 
report, 12/1/78-7/15/79, 5:1563 (COO-4321-2) 


PARTICLE SIZE CLASSIFIERS/OPERATION 
P 


P INVARIANCE 
Theory of atomic parity violating experiments (Review), 5:1996 
(DOE/ER/01388-754) 
PACKED BED/HEAT STORAGE 
Analytical solution for the multidimensional degradation of a 
packed bed thermocline, 5:604 
PACKED BED/MATHEMATICAL MODELS 
Analytical solution for the multidimensional degradation of a 
packed bed line, 5:604 
PADUCAH PLANT/RADIATION MONITORING 
Aerial radiological survey of the Paducah Gaseous Diffusion 
Plant, Paducah, Kentucky. Date of aerial survey: August 1976. 
Date of ground survey: May 1977, 5:1770 (EGG-1183-1727) 
PADUCAH PLANT/RADIOACTIVE EFFLUENTS 
UF, release experience and prevention in United States gaseous 
diffusion plants, 5:301 (K Y-690) 
PALLAD ‘CATALYTIC EFFECTS 
Hydrocarbon conversion with an activated multimetallic catalytic 
composite (Patent), 5:131 
Palladium catalyzed coupling reactions: mechanism of reductive 
elimination. Progress report, June 1, 1978-September 30, 1979, 
5:1578 (COO-4903.A000-i) 
PALLADIUM ALLOYS 
See also PALLADIUM BASE ALLOYS 
PALLADIUM ALLOYS/RUPTURES 
Temperature increase during the final rupture of an alloy glass, 
5:1390 (UCID-18281) 
PALLADIUM BASE ALLOYS/ELECTRIC CONDUCTIVITY 
Spin-glass-like behavior in very dilute PdFe at very low 
temperatures, 5:1436 
PALLADIUM BASE ALLOYS/FERROMAGNETISM 
Spin-glass-like behavior in very dilute PdFe at very low 
temperatures, 5:1436 
PALLADIUM BASE ALLOYS/SPIN GLASS STATE 
Spin-glass-like behavior in very dilute PdFe at very low 
temperatures, 5:1436 
PAPER IUSTRY/DUAL-PURPOSE POWER PLANTS 
Feasibility of cogeneration application of a 4.8-MW fuel cell 
power plant at a Santa Clara, California paper mill. Final report, 
5:1212 (SAN-2189-T1) 
PAPER INDUSTRY/ENERGY CONSERVATION 
Demonstration of a new energy-saving pulp and pages iad 
slud isposal system. Final report, 5: hg a 1687-1)” 
PAPER INDUSTRY/ENERGY SOURCES 
Wood fuelled electric generating plants, 5:364 (CONF-7806107- 


Pl) 
PAPER INDUSTRY/FUEL CELL POWER PLANTS 
Feasibility of cogeneration application of a 4.8-MW fuel cell 
power plant at a Santa Clara, California paper mill. Final report, 
5:1212 (SAN-2189-T1) 
PAPER INDUSTRY/SLUDGES 
ea of a new energy-saving pulp and Ve gto 
= sak y ystem. Final report, 5:1274 (I 1687-1) 
PAPER ND 


STRY/WASTE DISPOSAL 


Demonstration of a new energy-saving pulp and paper industry 
rt, 5:1274 (I 1687-1) 


sludge-dis; system. Final 
PARABOLIC ‘OUGH CO) IRS/CLEANING 
Effect of cleaning cost on process heat from line-focus solar 
collectors, 5:549 (SAND-79-1293C) 
PARABOLIC TROUGH COLLECTORS/COMPARATIVE 
EVALUATIONS 
Parabolic-trough/flat-plate collector performance comparison, 
5:550 (SAND-79-1296C) 
PARABOLIC TROUGH COLLECTORS/MAINTENANCE 
Effect of cleaning cost on process heat from line-focus solar 
collectors, 5:549 (SAND-79-1293C) 
PARABOLIC TROUGH COLLECTORS/PERFORMANCE 
Parabolic-trough/flat-plate collector performance comparison, 
5:550 (SAND-79-1296C) 
PARACHUTES/MANUFACTURING 
Procedures for the formation and interpretation of textile 
drawings, 5:1610 (SAND-78-2430) 
PARAFFIN/LATENT HEAT STORAGE 
Variable capacity thermal storage device, 5:602 (CONF-790328- 
P2) 
PARAFFINS 
See ALKAN. 
PARITY NONCONSERVATION 
See P INVARIANCE 
PARTICLE SIZE CLASSIFIERS 
Laser velocimeter — for the inertial sizing of airborne 
particles (1 to 40 ym), 5:1709 
PARTICLE SIZE CLASSIFIERS/OPERATION 
Sampling and analysis of suspended particles and by 
continuum source particle beams, 5:1751 (UR-3490-1741) 





PARTICLES/CLEARANCE 


PARTICLES/CLEARANCE 
Tracheal mucous clearance in awake and anesthetized Beagle 
dogs, 5:1862 (LF-60(12-78)) 
PARTICLES/ELECTRCN MICROPROBE ANALYSIS 
New method for particle x-ray micro-analysis based on peak to 
background measurements, 5:1552 
PARTON MODEL /ELECTROPRODUCTION 
pplications of quantum chromodynamics, 5:2083 
PAK: ON MODEL/PION-PROTON INTERACTIONS 
bbs calorimeter experiment at Fermilab (130 to 400 GeV), 
PARTON MODEL/TRANSVERSE MOMENTUM 
Two-jet calorimeter experiment at Fermilab (130 to 400 GeV), 
5:2040 
PASSIVE SOLAR COOLING SYSTEMS 
See also ROOF PONDS 
PASSIVE SOLAR COOLING SYSTEMS/ROOF PONDS 
Role of storage in a roof pond residence: heating season, 5:472 
(CONF-790328-P2) 
PASSIVE SOLAR HEATING SYSTEMS/DESIGN 
Combined active and passive solar heating system for two 
commercial buildings in Santa Clara, California, 5:448 (CONF- 
780701-(Rev.)) 
Evaluation of a solar heated greenhouse for the Environmental 
Farm Project, Canyon Park Junior High, Bothell, Washington, 
5:515 


Evolution of a solar greenhome, 5:516 

Noti solar greenhouse, 5:522 

Overall solution to solar heating, 5:505 

ba > greenhouse experience at the Institute for Social Ecology, 
6 


5:52 
PASSIVE SOLAR HEATING SYSTEMS/PERFORMANCE 

Hybrid passive systems I: design considerations, theoretical 
predications, and performance of an attached solar greenhouse 
used to heat a dwelling, 5:508 

Natural thermal storage: an overview of performance expectations 
and design techniques using the M/sub e/ factor, 5:1217 
(CONF-790328-P2) 

Noti solar greenhouse, 5:522 

Passive greenhouse design in the Great Lakes Region: a case 
study, 5:523 

Passive heating and cooling using rock bin storage, 5:473 (CONF- 
790328-P2) 

Preliminary report on a free standing solar greenhouse in western 
Massachusetts, 5:510 

Solar greenhouse experience at the Institute for Social Ecology, 
5:526 


PASSIVE SOLAR HEATING SYSTEMS/REVIEWS 
Aerospace technology review for LBL window/passive solar 
program. Final report (Literature survey), 5:500 (LBL-9608) 
PASSIVE SOLAR HEATING SYSTEMS/ROOF PONDS 
Role of storage in a roof pond residence: heating season, 5:472 
(CONF-790328-P2) 
PASSIVE SOLAR HEATING SYSTEMS/SENSIBLE HEAT 
STORAGE 
Case study of the Brownell low energy requirement house 
(thermal storage analysis), 5:1233 (CONF-790328-P2) 
Passive heating and cooling using rock bin storage, 5:473 (CONF- 
790328-P2) 
PASSIVE SOLAR HEATING SYSTEMS/TEMPERATURE 
CONTROL 
Evaluation of passive and hybrid temperature control methods for 
greenhouses, 5:511 
Hybrid passive systems II: close control design criteria 
ans cost effective solar heating - the hybrid Delta line, 


PCAC THEORY/PROTON REACTIONS 
Experimental test of one-pion exchange and partial conservation 
of axial-vector current in proton-nucleus charge-exchange 
reactions at 144 MeV, 5:2106 
PCM ACCIDENTS 
See POWER-COOLING-MISMATCH ACCIDENTS 
PEAK LOAD/ENERGY STORAGE 
Peak-load problem with storage technology, 5:1195 
PEAK LOAD/SEASONAL VARIATIONS 
—— utilization (Forecasting for 1986), 5:726 (DOE/ERA- 


) 
PEARL SPAR 
See DOLOMITE 
PEATGAS PROCESS/ECONOMICS 
Synthetic fuels from peat gasification, 5:2 (CONF-790803-55) 
PEATGAS PROCESS/YIELDS 
Synthetic fuels from peat gasification, 5:2 (CONF-790803-55) 
PEBBLE BED REACTORS 
See also AVR REACTOR 
PEBBLE BED REACTORS/FUEL CYCLE 
Pebble Bed Reactor: core physics and fuel cycle analysis, 5:778 
(ORNL-5484) 
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PEBBLE BED REACTORS/REACTOR KINETICS 
Pebble Bed Reactor: core physics and fuel cycle analysis, 5:778 
(ORNL-5484) 
(FUEL) 
See FUEL PELLETS 
ANE/ELECTRON SPECTRA 
Contribution of electronically excited states to the radiation 
chemistry of organic systems. Progress report, September 1, 
1978-August 31, 1979, 5:1594 (COO-913-70) 
PEP STORAGE RINGS 
(Positron-electron-proton storage ring.) 
PEP STORAGE R NGS/SUPERCONDUCT ING MAGNETS 
Construction & testing of the two meter diameter TPC thin 
superconducting solenoid, 5:1626 (LBL-9700) 
E HYDRO: ES/ENZYME INHIBITORS 
"Eesivalen of boar acrosin by peptidyl-arginyl-chloromethanes: 
wae n of the reactivity of acrosin, trypsin and thrombin, 
5:1 
PEPTIDES/CHEMICAL RADIATION EFFECTS 
Mechanisms for radiation damage in DNA. Progress re 
November 1, 1978-October 31, 1979, 5:1595 (COO-2 
PEPTIDES/ELECTRON REACTIONS 
Mechanisms for radiation damage in DNA. Pro —_ report, 
November 1, 1978-October 31, 1979, 5:1595 (COO-2364-16) 
PEPTIDES/ROTATIONAL STATES 
Mechanisms for radiation 74 
November 1, 1978-October 31, 
PEPTIDES/SPIN EXCHANGE 
Mechanisms for radiation damage in DNA. Progress report, 
November 1, 1978-October 31, 1979, 5:1595 (COO-2364-16) 
PERMUTIT (ORGANIC) 
See ORGANIC ION EXCHANGERS 
PEROXIDASES/BIOLOGICAL PATHWAYS 
Oogenesis in — laevis (Daudin), 5:1827 
ERSONNEL/DOS: 
Report of the task group on dose calculations at the meeting of 
CRP Committee 2 April 23-26, 1979, Harwell, England, 5:1910 
(ORNL/TM-6988) 
PERSONNEL/DOSE EQUIVALENTS 
Report of the task group on dose calculations at the meeting of 
CRP Committee 2 April 23-26, 1979, Harwell, England, 5:1910 
(ORNL/TM-6988) 
PERSONNEL/EDUCATION 
EG and G Idaho Health Physics Training Program, 5:1965 
(CONF-791203-1) 
PERSONNEL/RADIATION HAZARDS 
Space transportation system: operations and projected radiation 
e ures, 5:1980 (LBL-8581) 
PERSONNEL/RADIATION PROTECTION 
Radiation worker certification at Pantex Plant, 5:307 (MHSMP- 


79-45) 
PERSONNEL/SAFETY 
ss. worker certification at Pantex Plant, 5:307 (MHSMP- 
4 
PETROLEUM 
See also OIL WELLS 
SHALE OIL 
WELL STIMULATION 
PETROLEUM/ADHESION 
ay for preventing the adherence of oil to surfaces (Patent), 


PETROLEUM/CHEMICAL ANALYSIS 
Effect of enhanced oil recovery chemicals on crude refining, 5:65 
(CONF-790805-P 1) 
PETROLEUM/COALESCENCE 
Coalescence characteristics of oil-water-surfactant systems 
important to enhanced oil recovery, 5:63 (CONF-790805-P 1) 
PETROLEUM/EMULSIONS 
Mechanism of oil bank formation, coalescence in porous media 
and emulsion stability-I, 5:67 (CONF-790805-P1) 
PETROLEUM/ENHANCED RECOVERY 
tions of enhanced oil recovery, 1985-1995. Technical report 
Pre R/ES/79. 30, 5:117 (DOE/EIA-0183/11) 
Role of clays in enhanced recovery of petroleum, 5:77 (CONF- 
790805-P 1) 
PETROLEUM/ENVIRONMENTAL TRANSPORT 
Transfer of organics from an oil film into water, 5:1782 
PETROLEUM/HYDRAULIC TRANSPORT 
Key crude oil and products pipelines are vulnerable to disruptions, 
5:137 (EMD-79-63) 
PETROLEUM/INFORMATION SYSTEMS 
Petroleum Data System: scope and applications, 5:45 (CONF- 


'90805-P2) 
PETROLEUM/INTERFACES 
Interfacial effects in the recovery of residual oil by displacement, 
5:58 (CONF-790805-P 1) 
PETROLEUM/PHASE STUDIES 
Ultralow interfacial tension, phase behavior and oil recovery, 5:59 
(CONF-790805-P 1) 


rt, 
64-16) 


in DNA. Progress report, 
1979, 5:1595 (COO-2364-16) 





JANUARY 15, 1980 


PETROLEUM /PIPELINES 
Energy consumption in the pipeline industry. Technical report, 
Task 1 (partial), 5:1257 (SAN-1171-2) 
PETROLEUM/PRICES 
Iranian petroleum supply disruption: an assessment in terms of 
world oil prices. Analysis report AR/IA/79-33, 5:1191 (DOE/ 
EIA-0184./13) 
PETROLEUM/PRODUCTION 
Energy's role in United States and Indonesian relations, 5:1186 
(ID-79-10) 
PETROLEUM/SUPPLY AND DEMAND 
Iranion oil cutoff: reduced petroleum supplies and inadequate US 
Government response, 5:1192 (EMD-79-97) 
PETROLEUM/SUPPLY DISRUPTION 
Iranian petroleum supply disruption: an assessment in terms of 
world oil prices. Analysis report AR/IA/79-33, 5:1191 (DOE/ 
EIA-0184/13) 
PETROLEUM/SURFACE TENSION 
University of Florida research program on surfactant-polymer oil 
recovery systems, 5:62 (CONF-790805-P1) 
PETROLEUM DEPOSITS/EXPLORATION 
Petroleum exploration economics and risk evaluation, 5:48 
PETROLEUM DEPOSITS/RESOURCE ASSESSMENT 
Nigeria: an assessment of crude oil potential. Analysis report AR/ 
1A/79-38, 5:47 (DOE/EIA-0184/14) 
PETROLEUM DISTILLATES/MARKET 
Middle distillate market profile report, 5:132 (DOE/ERA/6379-1) 
PETROLEUM FRACTIONS 
See also GAS OILS 
PETROLEUM DISTILLATES 
PETROLEUM RESIDUES 
PETROLEUM FRACTIONS/CHEMICAL COMPOSITION 
Characterization of alkaline sensitive fraction of California crudes, 
5:139 (CONF-790805-P 1) 
PETROLEUM FRACTIONS/SURFACE TENSION 
Characterization of alkaline sensitive fraction of California crudes, 
5:139 (CONF-790805-P1) 
PETROLEUM FRACTIONS/VISCOSITY 
Characterization of alkaline sensitive fraction of California crudes, 
5:139 (CONF-790805-P1) 
PETROLEUM INDUSTRY 
See also MINERAL INDUSTRY 
PETROLEUM INDUSTRY/INFORMATION RETRIEVAL 
Information retrieval for the petroleum production industry, 5:44 
(CONF-790805-P2) 
PETROLEUM PRODUCTS 
See also GAS OILS 
GASOLINE 
PETROLEUM PRODUCTS/ENERGY SUPPLIES 
Energy self-sufficiency fo the county of Maui. Volume 1. Energy 
data update, 5:1181 (NP-23911(Vol.1)) 
PETROLEUM PRODUCTS/ENVIRONMENTAL 
TRANSPORT 
Transfer of organics from an oil film into water, 5:1782 
PETROLEUM PRODUCTS/HYDRAULIC TRANSPORT 
Key crude oil and products pipelines are vulnerable to disruptions, 
5:137 (EMD-79-63) 
PETROLEUM PRODUCTS/PIPELINES 
Energy consumption in the pipeline industry. Technical report, 
Task 1 (partial), 5:1257 (SAN-1171-2) 
PETROLEUM PRODUCTS/PRICES 
Iranian petroleum supply disruption: an assessment in terms of 
world oil prices. Analysis report AR/IA/79-33, 5:1191 (DOE/ 
EIA-0184/13) 
PETROLEUM PRODUCTS/SUPPLY AND DEMAND 
Iranion oil cutoff: reduced petroleum supplies and inadequate US 
Government response, 5:1192 (EMD-79-97) 
PETROLEUM RESIDUES/CATALYTIC CRACKING 
Conversion of hydrocarbonaceous black oils (Patent), 5:128 
PETROLEUM SULFONATES/ADSORPTION 
DOE in-house research on thermodynamics of oil-recovery 
micellar systems, 5:64 (CONF-790805-P 1) 
PETROLEUM SULFONATES/BIODEGRADATION 
Biodegradability of compounds used in enhanced oil recovery, 
5:113 (CONF-790805-P3) 
PETROLEUM SULFONATES/PHASE STUDIES 
Some basic studies of petroleum sulfonate and pure surfactant 
systems, 5:60 (CONF-790805-P1) 
PETROLEUM SULFONATES/TOXICITY 
Biodegradability of compounds used in enhanced oil recovery, 
5:113 (CONF-790805-P3) 
PH VALUE/MEASURING METHODS 
Light-induced pH gradients across Halobacterium halobium cell 
envelope vesicles measured with spin-labeled amine and 
carboxylic acid probes, 5:1846 (LBL-9674) 
PHARMACOTHERAPY 
See CHEMOTHERAPY 


PHOTOELECTRON SPECTROSCOPY/TIME-OF-FLIGHT 


PHASE CHANGE MATERIALS/COLD STORAGE 
Advanced energy storage concepts with building materials, 5:577 
(CONF-790328-P1) 
PHASE CHANGE MATERIALS/LATENT HEAT STORAGE 
Advanced energy storage concepts with building materials, 5:577 
(CONF-790328-P1) 
Immiscible fluid, phase change, heat storage battery, 5:593 
(CONF-790328-P2) 
Phase change materials for thermal storage of solar-electric heat 
pump combinations, 5:574 (CONF-790328-P1) 
PHASE DIES/THERMODYNAMIC ACTIVITY 
Euclidean group as a dynamical symmetry of surface fluctuations: 
The planar interface and critical behavior, 5:2215 
PHASE NSFORMATIONS/FOUR-DIMENSIONAL 


CALCULATIONS 
First-order phase transitions and the three-state Potts model, 
5:2189 


PHASE TRANSFORMATIONS/THREE-DIMENSIONAL 
CALCULATIONS 
First-order phase transitions and the three-state Potts model, 


5:2189 
PHENANTHRENE/DECOMPOSITION 
Hydrogen transfer reactions of arenes in molten antimony 
trichloride, 5:1571 
PHENOL/ADSORPTION 
———— of aromatic molecules by clays in aqueous suspension, 
17 


PHENOLS 
See also PHENOL 
PHENOLS/MECHANICAL PROPERTIES 
Outgassing behavior of carbon-bonded carbon-fiber thermal 
insulation, 5:1501 (CONF-790625-8) 
PHENOLS/PHYSICAL PROPERTIES 
Outgassing behavior of carbon-bonded carbon-fiber thermal 
insulation, 5:1501 (CONF-790625-8) 
PHOSPHATE ROCKS/SEPARATION PROCESSES 
Use of oil-water emulsions in a hydrothermal process (Patent), 
5:1557 
PHOSPHATIDES 
See PHOSPHOLIPIDS 
PHOSPHINES/MIXING 
Copper mercaptides as sulfur dioxide indicators (Patent), 5:1516 
PHOSPHOLIPIDS/BINDING ENERGY 
Binding of immunoglobulin G to phospholipid vesicles by 
sonication, 5:1802 
PHOSPHORIC ACID/IONIZATION 
Aqueous systems and geosciences, 5:1601 (ORNL-5485) 
PHOSPHORUS/CHEMICAL REACTION KINETICS 
Phosphorus release from lake sediments as affected by 
chironomids, 5:1779 
PHOSPHORUS/FLUORESCENCE SPECTROSCOPY 
Advances in soft x-ray fluorescence spectrometry for oil shale 
analyses, 5:194 (LBL-9857) 
PHOSPHORUS 32/RADIOACTIVITY 
Balance of the tropospheric ozone and its relation to stratospheric 
intrusions indicated by cosmogenic radionuclides. Technical 
progress report, 1 November 1978-30 June 1979, 5:1760 (COO- 
3425-18) 
PHOSPHORUS 33/RADIOACTIVITY 
Balance of the tropospheric ozone and its relation to stratospheric 
intrusions indicated by cosmogenic radionuclides. Technical 
progress report, 1 November 1978-30 June 1979, 5:1760 (COO- 
3425-18) 
PHOTOCHEMICAL REACTIONS/SENSITIZERS 
Physical and chemical studies of chlorophyll in microemulsions. 
Progress report, 5:416 (COO-4452-001) 
PHOTOCHEMISTRY/RESEARCH PROGRAMS 
Radiation Laboratory, University of Notre Dame. Quarterly 
report, April 1-June 30, 1979, 5:1597 (NDRL-2028) 
PHOTOELECTROCHEMICAL CELLS/CHEMICAL 
REACTIONS 
Electron spectroscopy studies of clean oxide surfaces, 
chemisorbed molecules and photo-assisted processes, 5:417 
(LBL-9021) 
PHOTOELECTROCHEMICAL CELLS/ELECTRODES 
Electron spectroscopy studies of clean oxide surfaces, 
chemisorbed molecules and photo-assisted processes, 5:417 
(LBL-9021) 
PHOTOELECTROCHEMICAL CELLS/SENSITIZERS 
Physical and chemical studies of chlorophyll in microemulsions. 
Progress report, 5:416 (COO-4452-001) 
PHOTOELECTRON SPECTROSCOPY /SYNCHROTRON 
RADIATION 
Time-of-flight omer emg? Saw of gases using 
synchrotron radiation, 5:1699 
PHOTOELECT RON SPECTROSCOPY/TIME-OF-FLIGHT 
METHOD 
Time-of-flight photoelectron spectroscopy of gases using 
synchrotron radiation, 5:1699 





PHOTOIONIZATION/CROSS SECTIONS 


PHOTOIONIZATION/CROSS SECTIONS 
Effects of shape resonances on vibrational intensity distributions in 
molecular photoionization, 5:2021 
PHOTOMULTIPLIERS/FABRICATION 
Demonstration and evaluation of solid state photomultiplier tube 
for uranium exploration instrumentation, 5:207 (GJBX-132(79)) 
PHOTOMULTIPLIERS/PERFORMANCE TESTING 
Demonstration and evaluation of solid state photomultiplier tube 
for uranium exploration instrumentation, 5:207 (GJBX-132(79)) 
PHOTON COLLISIONS 
See also PHOTON-ATOM COLLISIONS 
PHOTON COLLISIONS/DISSOCIATION 
Resonant multiphoton dissociation and mechanism of excitation 
for ethyl chloride, 5:2022 
PHOTON COLLISIONS/EXCITATION 
Resonant multiphoton dissociation and mechanism of excitation 
for ethyl chloride, 5:2022 
PHOTON COLLISIONS/FLUORESCENCE 
Laser fluorescence spectroscopy of sputtered uranium atoms 
(Mechanisms, 3 keV), 5:1988 (CONF-790843-8) 
PHOTON-ATOM COLLISIONS/RAMAN EFFECT 
Tunable coherent uv to near ir generation using high order 
stimulated Raman scattering, 5:1997 (UCRL-83343) 
PHOTON-DEUTERON INTERACTIONS/CROSS SECTIONS 
Study of charged-pseudoscalar-meson photoproduction from 
hydrogen and deuterium with 16-GeV linearly polarized 
photons, 5:2038 
PHOTON-DEUTERON INTERACTIONS/ 
PHOTOPRODUCTION 
Study of charged-pseudoscalar-meson photoproduction from 
hydrogen and deuterium with 16-GeV linearly polarized 
photons, 5:2038 
PHOTON-ELECTRON INTERACTIONS/ENERGY TRANSFER 
Energy exchange between free electrons and light in vacuum, 
5:2217 


PHOTON-PHOTON INTERACTIONS/CROSS SECTIONS 
Quantum chromodynamics and the dynamics of hadrons, 5:2074 
PHOTON-PHOTON INTERACTIONS/JET MODEL 
Hadron and photon production at large transverse momentum and 
the dynamics of QCD jets (Perturbation quantum 
chromodynamics, review), 5:2068 
PHOTON-PROTON INTERACTIONS/CROSS SECTIONS 
Study of charged-pseudoscalar-meson photoproduction from 
hydrogen and deuterium with 16-GeV linearly polarized 
photons, 5:2038 
PHOTON-PROTON INTERACTIONS/PHOTOPRODUCTION 
Measurements of elastic rho- and phi-meson photoproduction 
cross sections on protons from 30 to 180 GeV, 5:2039 
Study of charged-pseudoscalar-meson photoproduction from 
hydrogen and deuterium with 16-GeV linearly polarized 
photons, 5:2038 
PHOTON-PROTON INTERACTIONS/TOTAL CROSS 
SECTIONS 
Measurements of elastic rho- and phi-meson photoproduction 
cross sections on protons from 30 to 180 GeV, 5:2039 
PHOTONS/JET MODEL 
Hadron and photon production at large transverse momentum and 
the dynamics of QCD jets (Perturbation quantum 
chromodynamics, review), 5:2068 
PHOTONS/PRODUCTION 
Hadron and photon production at large transverse momentum and 
the dynamics of QCD jets (Perturbation quantum 
chromodynamics, review), 5:2068 
PHOTOVOLTAIC CELLS 
See also SOLAR CELLS 
Theory of thin-film photovoltaics. Quarterly report No. 2, July 1- 
September 30, 1979, 5:377 (DOE/ET/23103-12) 
PHOTOVOLTAIC CELLS/ENERGY STORAGE 
Office for Electrochemical Project Management (OEPM), 5:1143 
(ANL-79-22) 
PHOTOVOLTAIC CELLS/NETWORK ANALYSIS 
Photovoltaic transient analysis program user's guide. Volume III. 
PV-TAP/NET-2 user's manual, 5:391 (SAND-78-7038(Rev.)) 
PHOTOVOLTAIC CONVERSION/FEDERAL ASSISTANCE 
PROGRAMS 
Assessing the output of Federal commercially directed R and D, 
5:1163 (PAD-79-69) 
PHOTOVOLTAIC POWER PLANTS 
See also SOLAR CELL ARRAYS 
PHOTOVOLTAIC POWER PLANTS/TOTAL ENERGY 
SYSTEMS 
Commercial ee of solar total energy systems. Volume 1. 
Summary. Final report, 5:429 (AI-DOE-13230(Vol.1)) 
Commercial applications of solar total energy systems. Volume 3. 
Conceptual designs and market analyses. Final report, 5:431 
(AI-DOE-13230(Vol.3)) 
Commercial applications of solar total energy systems. Volume 4. 
Appendices. Final report, 5:432 (AI-DOE-13230(Vol.4)) 
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Commercial applications of solar total energy systems. Final 
report. Volume 2. Technical, 5:430 (AI-DOE-13230(Vol.2)) 
PHOTOVOLTAIC POWER SUPPLIES/ELECTRIC BATTERIES 
Batteries for specific solar applications: project description, 5:393 
(SAND-79-1782C) 
PHOTOVOLTAIC POWER SUPPLIES/ENERGY STORAGE 
SYSTEMS 
Lithium-metal sulfide and sodium-sulfur batteries for solar energy 
storage, 5:1145 (CONF-781228-3) 
PHOTOVOLTAIC POWER SUPPLIES/NETWORK 
ANALYSIS 
Photovoltaic transient analysis program user’s guide. Volume III. 
PV-TAP/NET-2 user's manual, 5:391 (SAND-78-7038(Rev.)) 
PHWR TYPE REACTORS 
See also KALPAKKAM-1 REACTOR 
NARORA-2 REACTOR 
RAJASTHAN-1 REACTOR 
RAJASTHAN-2 REACTOR 
PHWR TYPE REACTORS/REACTOR CONTROL SYSTEMS 
-—- of boiler level control system for CANDU-PHW reactor 
pe power plants, 5:946 
PHYSICAL PROPERTIES/CHEMICAL PROPERTIES 
Some characterisation profiles of uranium oxides pertaining to- 
ceramic fuel preparation, 5:1469 (AREAEE-213) 
PHYSICAL PROTECTION DEVICES/PERFORMANCE 
Application of SAFE to an operating reactor, 5:746 (NUREG/ 
CR-0928 


PHYSICAL RADIATION EFFECTS/SPECTROMETERS 
Radiation damage analysis by positron annihilation spectroscopy, 
5:1694 (CONF-790391-1) 
PIES/EVALUATION 
Executive summary of Volume | of the Project Independence 
Evaluation System (PIES). Description of the system, 5:1150 
(HCP/I-1321-01/1) 
PIES/REVIEWS 
Executive summary of Volume | of the Project Independence 
Evaluation System (PIES). Description of the system, 5:1150 
(HCP/I-1321-01/1) 
PINACOL/PHOTOELECTRON SPECTROSCOPY 
Photoelectron spectroscopy of ethylene, isobutylene, 
= and tetramethylethylene at variable angle, 
5:1 


PINES/SHORT ROTATION CULTIVATION 
Managing forests for maximum biomass production, 5:401 
(CONF-7806107-P1) 
PINS (FUEL) 
See FUEL PINS 
PION DOSIMETRY/DEPTH DOSE DISTRIBUTIONS 
Heavy particle comparative study. I. Depth-dose distributions, 
5:2180 
PION MINUS REACTIONS/ELASTIC SCATTERING 
Isobar-hole doorway states and 7r-'*O scattering, 5:2098 
PION MINUS REACT IONS/INCLUSIVE INTERACTIONS 
Production of high mass muon pairs by 225 GeV/c hadron beams 
and a determination of the pion structure function, 5:2042 
(COO-3072-102) 
PION MINUS REACTIONS/INELASTIC SCATTERING 
Excitation of aa = particle-hole states in **Si by pion inelastic 
scattering, 5:2111 
PION MINUS-PROTON INTERACTIONS/INCLUSIVE 
INTERACTIONS 
= Regge analysis of the reactions 7” p—>psub(slow) + X and 
a p—m sub(fast) + X at 147 GeV/c, 5:2055 
PION PLUS REACTIONS/ELASTIC SCATTERING 
Isobar-hole doorway states and 7r-'®O scattering, 5:2098 
PION PLUS REACTIONS/INCLUSIVE INTERACTIONS 
Production of high mass muon pairs by 225 GeV/c hadron beams 
and a determination of the pion structure function, 5:2042 
(COO-3072-102) 
PION PLUS REACTIONS/INELASTIC SCATTERING 
Excitation of high-spin particle-hole states in *Si by pion inelastic 
scattering, 5:2111 
PION PLUS REACTIONS/NUCLEAR REACTION KINETICS 
Spatio temporal development of hadron-nucleus collisions (Zeno 
effect), 5:2070 (ORO-3992-365) 
PION-EXCHANGE MODEL 
See OPE MODEL 
PIONIC ATOMS/X-RAY SPECTRA 
Pionic X-rays and the neutron radius of **Ca, 5:2011 
PION-NUCLEON INTERACTIONS 
See also PION-PROTON INTERACTIONS 
PION-NUCLEON INTERACTIONS/MULTIPLE 
SCATTERING 
Measurement of multiple scattering at 50 to 200 GeV/c, 5:2050 
PION-PROTON INTERACTIONS/CASCADE SHOWERS 
= calorimeter experiment at Fermilab (130 to 400 GeV), 
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PION-PROTON INTERACTIONS/PARTON MODEL 
— calorimeter experiment at Fermilab (130 to 400 GeV), 


5:2 
PIONS 
See also PIONS MINUS 
PIONS PLUS 
PIONS/MULTIPLE PRODUCTION 
Spatio temporal development of hadron-nucleus collisions (Zeno 
effect), 5:2070 (ORO-3992-365) 
PIONS/NUCLEAR REACTION YIELD 
Spatio temporal development of hadron-nucleus collisions (Zeno 
effect), 5:2070 (ORO-3992-365) 
PIONS/PARTICLE PRODUCTION 
a pion production at 0° with heavy ions from 125 to 
400 MeV/nucleon, 5:2177 
PIONS/QUARK MODEL 
Production of high mass muon pairs by 225 GeV/c hadron beams 
and a determination of the pion structure function, 5:2042 
(COO-3072-102) 
PIONS/STRUCTURE FUNCTIONS 
Production of high mass muon pairs by 225 GeV/c hadron beams 
and a determination of the pion structure function, 5:2042 
(COO-3072-102) 
a calorimeter experiment at Fermilab (130 to 400 GeV), 


PIONS MINUS/LET 
— particle comparative study. I. Depth-dose distributions, 
2180 


PIONS MINUS/PARTICLE PRODUCTION 
Non-scaling behavior of pion production at 180° in p-nucleus 
collisions below 5 GeV, 5:2124 (LBL- 8151) 
be tase analysis of the reactions 7” p—+psub(slow) + X and 
p—7 sub(fast) + X at 147 GeV/c, 5:2055 
PIONS PLUS/PARTICLE PRODUCTION 
Low-energy pion production with 800 MeV/N *°Ne, 5:2114 
— roduction in relativistic heavy-ion collisions (0.25 to 2.1 
ene 5:2155 (LBL-8151) 
PIPE FITTI iGS/STRESS ANALYSIS 
Cree buckling of shells, 5:826 
PIPELINES 
See also SLURRY PIPELINES 
PIPELINES/ECONOMIC ANALYSIS 
Energy consumption in the pipeline industry. Technical report, 
Task 1 (partial), 5:1257 (SAN-1171-2) 
PIPELINES/EFFICIENCY 
Efficiency improvements in pipeline transportation systems. 
Technical report, Task 3, 5:1258 (SAN-1171-4) 
PIPELINES/ENERGY CONSERVATION 
Efficiency improvements in pipeline transportation systems. 
Technical report, Task 3, 5:1258 (SAN-1171-4) 
PIPELINES/ENERGY CONSUMPTION 
Energy consumption in the pipeline industry. Technical report, 
Task 1 (partial), 5:1257 (SAN-1171-2) 
PIPELINES/ENERGY TRANSPORT 
Thermal fluid selection for long-distance heat transmission, 5:1634 
(CONF-790803-47) 
PIPELINES/PRESSURE GRADIENTS 
Reflection and transmission of fluid transients at an elbow, 5:1633 
(CONF-790802-74) 
PIPELINES/VULNERABILITY 
Key crude oil and products pipelines are vulnerable to disruptions, 
5:137 (EMD-79-63) 
PIPELINES/WAVE PROPAGATION 
Reflection and transmission of fluid transients at an elbow, 5:1633 
(CONF-790802-74) 
PIPERAZINES/BIOCHEMICAL REACTION KINETICS 
Effects of carcinogenic and non-carcinogenic chemicals on plasma 
esterases in BALB/c mice, 5:1812 
PIPES/CORROSION 
Strategic petroleum reserve corrosion: site-specific aspects and 
failure analysis of corroded pipes from the Bryan Mound site, 
5:140 (SAND-79-1469) 
PIPES/CREEP 
Creep-fati ao damage under multiaxial conditions, 5:926 
PIPES/FA 
Creep-fatigue Si under multiaxial conditions, 5:926 
PIPES/NOZZLES 
Stress indices and flexibility factors for nozzles in pressure vessels 
and piping, 5:905 (NUREG/CR-0778) 
Stresses in reinforced nozzle-cylinder attachments under external 
moment loadings analyzed by the finite-element method: a 
eter study, 5:903 (NUREG/CR-0506) 
PIPES/STRESS ANALYSIS 
— of piping loads on shells of revolution, 5:911 
ing analysis program of ASEA-ATOM, 5:1068 (INIS-mf-4690) 
PIPESSSUPEO RTS 


peeadaalnd pee of 6-inch pipe clamp in TTF: article B (LMFBR), 
5:798 (ETEC-TDR-79-7) 


PLASMA DIAGNOSTICS/CHARGE EXCHANGE 


PITTSBURGH OXYDESULFURIZATION PROCESS/ENERGY 
BALANCE 


Steady state thermal analysis of a reactor for removal of sulfur 
oO by oxygen/water selective oxidation, 5:1 (PETC/TR- 
/ 
PITTSBURGH OXYDESULFURIZATION PROCESS/ 
THERMAL ANALYSIS 
Steady state thermal analysis of a reactor for removal of sulfur 
from coal by oxygen/water selective oxidation, 5:1 (PETC/TR- 
79/6) 
PLANETARY NEBULAE/RADIOWAVE RADIATION 
Stimulated emission of the He/+/ radio recombination lines, 
5:1977 
PLANNING 
See also DEMONSTRATION PROGRAMS 
Utilization of probabilistic network analyses in planning long- 
range engineering projects, 5:2352 (K/OP-268) 
PLANTS (INDUSTRIAL) 
See INDUSTRIAL PLANTS 
PLANTS (POWER) 
See POWER PLANTS 
PLASMA 
See also BEAM-PLASMA SYSTEMS 
COLLISIONLESS PLASMA 
HIGH-BETA PLASMA 
HOMOGENEOUS PLASMA 
LASER-PRODUCED PLASMA 
PLASMA/ELECTRIC FIELDS 
’ Temporal and spatial measurement of rf electric field in a 
magnetized plasma using an emissive probe (10 kHz to 1 MHz), 


5:2235 
PLASMA/GUIDING-CENTER APPROXIMATION 
Guiding-center Hamiltonian for large gyroexcursion particles in 
mirror configurations, 5:2246 (PPPL-1566) 
PLASMA/HAMILTONIAN FUNCTION 
Guiding-center Hamiltonian for large gyroexcursion particles in 
mirror configurations, 5:2246 (PPPL-1566) 
PLASMA/IMPURITIES 
Effect of runaway electrons on the impurity ion multiplicity 
distribution in a high-temperature plasma on the Joule heating, 
5:2230 (IAE-3000) 
PLASMA/LASER RADIATION 
Theory and simulation of laser plasma coupling, 5:2263 (UCRL- 
83149) 
PLASMA/MAGNETIZATION 
Temporal and spatial measurement of rf electric field in a 
magnetized plasma using an emissive probe (10 kHz to 1 MHz), 


5:2235 
PLASMA/NONLINEAR PROBLEMS 
Queer differential equations for adiabatic compression of plasma, 
220 


5:2 
PLASMA/PROBES 
Temporal and spatial measurement of rf electric field in a 
magnetized plasma using an emissive probe (10 kHz to 1 MHz), 
5:2235 


PLASMA/RUNAWAY ELECTRONS 
Effect of runaway electrons on the impurity ion multiplicity 
distribution in a high-temperature plasma on the Joule heating, 
5:2230 (IAE-3000) 
PLASMA/STOCHASTIC PROCESSES 
— kinetic theory of stochasticity, 5:2247 (PPPL-AF- 


89) 
PLASMA/TURBULENCE 
Ambipolar electric fields and turbulence studies in the Wisconsin 
levitated toroidal octupole, 5:2241 (COO-2387-107) 
Ohm's law in turbulent plasmas and beta limitations by anomalous 
diffusion, 5:2251 
PLASMA (BLOOD) 
See BLOOD PLASMA 
PLASMA CELLS/CELL DIFFERENTIATION 
Culture of normal human blood cells in a diffusion chamber 
system II. Lymphocyte and plasma cell kinetics, 5:1820 (BNL- 


26619) 
PLASMA CELLS/CELL PROLIFERATION 
Culture of normal human blood cells in a diffusion chamber 
system II. Lymphocyte and plasma cell kinetics, 5:1820 (BNL- 
26619) 
PLASMA CELLS/CULTIVATION TECHNIQUES 
Culture of normal human blood cells in a diffusion chamber 
system II. Lymphocyte and plasma cell kinetics, 5:1820 (BNL- 
26619) 
PLASMA DIAGNOSTICS/ALPHA SPECTRA 
Spectra of neutrons and fusion charged products produced in a 
dense laser plasma, 5:2231 (INIS-mf-4717) 
PLASMA DIAGNOSTICS/CHARGE EXCHANGE 
Determination of ion temperature from the spectra of neutral- 
particle charge exchange, 5:2229 (IAE-2908) 
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PLASMA DIAGNOSTICS/GAS LASERS 
Compact, pulsed low-pressure far infrared laser for use in plasma 
diagnostics, 5:2234 
PLASMA DIAGNOSTICS/INFRARED RADIATION 
Compact, pulsed low-pressure far infrared laser for use in plasma 
diagnostics, 5:2234 
PLASMA DIAGNOSTICS/INTERFEROMETERS 
Multichannel submillimeter interferometer for tokamak density 
measurements, 5:2233 (ORNL/TM-7015) 
PLASMA DIAGNOSTICS/NEUTRON SPECTRA 
Spectra of neutrons and fusion charged products produced in a 
dense laser plasma, 5:2231 (INIS-mf-4717) 
PLASMA DIAGNOSTICS/RUNAWAY ELECTRONS 
Effect of runaway electrons on the impurity ion multiplicity 
distribution in a high-temperature plasma on the Joule heating, 
5:2230 (IAE-3000) 
PLASMA EXPANSION/MAGNETOHYDRODYNAMICS 
Shape optimization of tokamak plasmas to localized 
magnetohydrodynamic modes, 5:2261 
PLASMA EXPANSION/STABILITY 
Shape optimization of tokamak plasmas to localized 
magnetohydrodynamic modes, 5:2261 
PLASMA HEATING 
Enhancement of stimulated Brillouin scattering due to reflection 
of light from plasma critical surface, 5:2328 
PLASMA HEATING/BERNSTEIN MODE 
Plasma heating by externally launched ion Bernstein waves, 5:2224 
(PPPL-1593) 
PLASMA MACROINSTABILITIES 
See also BALLOONING INSTABILITY 
PLASMA MACROINSTABILITIES/COMPUTER 
CALCULATIONS 
Realistic 3D resistive MHD calculations on the CRAY-1, 5:2255 
(CONF-790902-2) 
PLASMA MACROINSTABILITIES/MATHEMATICAL 
MODELS 
Linear and non-linear calculation of resistive 
magnetohydrodynamic instabilities, 5:2259 (UCRL-83332) 
PLASMA SIMULATION/COMPUTER CODES 
Progress in application of hybrid numerical simulation methods to 
magnetic confinement systems. Annual report, 5:2243 (COO- 
4259-T1) 
PLASMA SIMULATION/NUMERICAL SOLUTION 
Shape optimization of tokamak plasmas to localized 
magnetohydrodynamic modes, 5:2261 
PLASMA WAVES/ABSORPTION 
Lower-hybrid wave absorption in the presence of simultaneous 
density and magnetic field gradients, 5:2262 (IPP-4/169) 
PLASMA WAVES/CYCLOTRON RESONANCE 
Lower-hybrid wave absorption in the presence of simultaneous 
density and magnetic field gradients, 5:2262 (IPP-4/169) 
PLASMOCYTES 
See PLASMA CELLS 
PLASTICS 
See also LAMINAC 
POLYACRYLATES 
POLYETHYLENES 
POLYSTYRENE 
PLASTICS/MECHANICAL PROPERTIES 
Low temperature measurement of thermal and mechanical 
properties of phenolic laminate, the pultruded polyester 
fiberglass and A and B epoxy putty (Micarta), 5:1502 (CONF- 
7908 15-21) 
PLASTICS/THERMODYNAMIC PROPERTIES 
Low temperature measurement of thermal and mechanical 
properties of phenolic laminate, the pultruded polyester 
fiberglass and A and B epoxy putty (Micarta), 5:1502 (CONF- 
7908 15-21) 
PLATES 
(Thicker than SHEETS or FOILS.) 
PLATES/EDDY CURRENTS 
Eddy current heating of irregularly shaped plates by slow ramped 
fields, 5:2304 (ORNL/TM-6968) 
PLATES/SHEAR 
ame liner plate anchors and steel embedments test results, 
5:909 


PLATES (FUEL) 
See FUEL PLATES 
PLATFORM MOUNTED NUCLEAR PLANT 
See OF FSHORE NUCLEAR POWER PLANTS 
PLATINUM/CATALYTIC EFFECTS 
Hydrocarbon conversion with an activated multimetallic catalytic 
composite (Patent), 5:131 
PLATINUM/MOLECULE COLLISIONS 
Molecular beam surface scattering: the decomposition of ammonia 
on single crystal platinum surfaces, 5:1990 (LBL-9712) 
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PLATINUM 187/ENERGY LEVELS 
Shape coexistence near the Z-82 closed shell: a study of the 
excited states of '*7Au and '*7Pt in the B* decay of '*7Hg and 
187 Au, 5:2139 (ORO-3346-229) 
PLATINUM 188/ELECTRON CAPTURE DECAY 
Determination of Q values for electron-capture decay of '”*Hf and 
188 Pt from x-ray intensities, 5:2132 (CONF-790968-2) 
PLATINUM COMPLEXES/LABELLING 
15N NMR of cis-diamine-platinum(II) complexes in aqueous 
solution, 5:1587 
PLT DEVICES 
(Princeton Large Torus.) 
PLT DEVICES/TRITIUM 
Confinement of fusion-produced tritium in the Princeton Large 
Torus, 5:2227 
PLUTONIUM 
See also PLUTONIUM-DELTA 
PLUTONIUM/CALORIMETRY 
Evaluation of the mound facility calorimeter equilibrium 
prediction program, 5:1549 (RHO-SA-114) 
PLUTONIUM/GAMMA SPECTROSCOPY 
On-line monitoring of low-level plutonium concentrations, 5:1541 
(AGNS-35900-CONF-39) 
PLUTONIUM/ION EXCHANGE CHROMATOGRAPHY 
Automatic ion-exchange chromatography in corrosive solvent 
systems, 5:1540 (UCRL-83447) 
PLUTONIUM/QUANTITATIVE CHEMICAL ANALYSIS 
Safeguards Analytical Laboratory Evaluation (SALE) 1978 
annual report, 5:314 (NBL-291) 
PLUTONIUM/SEPARATION PROCESSES 
Radiochemical separation of neptunium and plutonium from 
leaching of reactor waste glass in brine solutions, 5:1556 
(UCRL-82798) 
PLUTONIUM/X-RAY FLUORESCENCE ANALYSIS 
Precision measurement of K-shell fluorescence yields in actinide 
elements, 5:2002 
PLUTONIUM 235/SPONTANEOUS FISSION 
Production of /sup 235m/Pu fission isomer and ***Pu in the 
reactions a + *°U and *He + *°*U, 5:2152 (LBL-8151) 


PLUTONIUM 238/ENVIRONMENTAL TRANSPORT 
Environmental and radiological safety studies. Interaction of 
238 PuO» heat sources with terrestrial and aquatic environments, 
April 1-June 30, 1979, 5:1773 (LA-7986-PR) 
PLUTONIUM 238/TOXICITY 
Toxicity of inhaled 7°*PuO2 in Beagle dogs. A. Monodisperse 1.5 


pm AD particles. B. Monodisperse 3.0 pm AD particles. V, 
5:1896 (LF-60(12-78)) 
PLUTONIUM 239/ADSORPTION 
Effect of soil type on the extractability of °7Np, 7*°Pu, 7**Am and 
244Cm as a function of pH, 5:302 (NUREG/CR-0997) 
PLUTONIUM 239/ENVIRONMENTAL TRANSPORT 
Plutonium mobilization from sedimentary sources to solution in 
the marine environment, 5:1790 (UCRL-83049) 
PLUTONIUM 239/FISSION 
Evidence for atomic muon capture by fragments from prompt 
fission of muonic **7Np, *°°Pu, and *4?Pu, 5:2157 
PLUTONIUM 239/INHALATION 
Repeated inhalation exposure of Beagle dogs to aerosols of 
3°PuOs. II, 5:1900 (LF-60(12-78)) 
Toxicity of inhaled 7°*PuO, in immature, young adult and aged 
Syrian hamsters. V, 5:1898 (LF-60(12-78)) 
PLUTONIUM 239/LEACHING 
Leaching characteristics of actinides from simulated reactor waste, 
Part 2 (Borosilicate glass), 5:304 (UCRL-81147(Pt.2)) 
PLUTONIUM 239/MUONIC ATOMS 
Evidence for atomic muon capture by fragments from prompt 
fission of muonic 7°7Np, 7°°Pu, and ***Pu, 5:2157 
PLUTONIUM 239/TOXICITY 
Toxicity of inhaled *°°PuO, in Beagle dogs. A. Monodisperse 0.75 
pm AD particles. B. Monodisperse 1.5 um AD particles. C. 
Monodisperse 3.0 um AD particles. II, cs 1897 (LF 6012 78)) 
PLUTONIUM 239 TARGET/NEUTRON REACTION 
Absolute thermal fission yields for **° Pu (Isotope _ A mass 
spectrometry), 5:2160 (ENICO-1001) 
PLUTONIUM 240/ENVIRONMENTAL TRANSPORT 
Plutonium mobilization from sedimentary sources to solution in 
the marine environment, 5:1790 (UCRL-83049) 
PLUTONIUM 242/FISSION 
Evidence for atomic muon capture by fragments from prompt 
fission of muonic 7°7Np, 7°°Pu, and ***Pu, 5:2157 
PLUTONIUM 242/MUONIC ATOMS 
Evidence for atomic muon capture by fragments - prompt 
fission of muonic *°7Np, 7°°Pu, and ***Pu, 5:2157 
PLUTONIUM 242 TARGET/NEUTRON REACTIONS 
Neutron scattering cross sections for 74? Pu (0.57 to 1.5 MeV), 
5:2150 (LA-7855-MS) 
PLUTONIUM 244 TARGET/TRITON REACTIONS 
N = 152 shell gap and the ***Pu(t,p)***Pu reaction, 5:2148 
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PLUTONIUM 246/ENERGY LEVELS 
N = 152 shell gap and the ***Pu(t,p)*“*Pu reaction, 5:2148 
PLUTONIUM CARBIDES/COMPARATIVE EVALUATIONS 
Physical aspects of choosing fuel for a research fast reactor, 5:799 
(FEI-850) 
PLUTONIUM OXIDES/INHALATION 
Early disposition of inhaled monodisperse and polydisperse 
PuO> in dogs, 5:1881 (LF-60(12-78)) 

Radiation dose patterns in beagle dogs following inhalation of 
monodisperse and polydisperse aerosols of 7°*PuOz. III, 5:1880 
(LF-60(12-78)) 

Spatial and temporal distribution of Plutonium in beagle dog liver 
10llowing inhalation exposure to 7°*PuOe, 5:1878 (LF-60(12-78)) 

PLUTONIUM OXIDES/MAGNETIC SUSCEPTIBILITY 

Magnetic susceptibility of sodium disilicate glasses containing 
PuOz (4 to 300°K), 5:1484 (CONF-79088 1-1) 

PLUTONIUM OXIDES/RADIONUCLIDE KINETICS 

Ultrafine 7°°PuO, aerosol generation, characterization and short- 
term radiation dose pattern study in the rat, 5:1879 (LF-60(12- 
78 


PLUTONIUM-DELTA/CORROSION 
Corrosion of delta plutonium in Rocky Flats tap water, 5:1448 
(RFP-2891) 
PNA 
See POLYCYCLIC AROMATIC HYDROCARBONS 
POINT CONTACTS 
See ELECTRIC CONTACTS 
POINT DEFECTS/ANNEALING 
System for continuous monitoring of point defect concentrations 
during irradiations and anneals, 5:1466 
POLLUTION CONTROL EQUIPMENT 
See also AIR FILTERS 
ELECTROSTATIC PRECIPITATORS 
SCRUBBERS 
POLLUTION CONTROL EQUIPMENT/RESEARCH 
PROGRAMS 
Research and development on NO/sub x/ removal in Japan results 
of EPDC'’s research and development of the DeNO/sub x/ 
process, 5:702 (EPRI-FP-1109-SR) 
POLLUTION CONTROL EQUIPMENT/TECHNOLOGY 
ASSESSMENT 
Status of EPA’s NO/sub x/ flue gas treatment program, 5:718 
(EPRI-FP-1109-SR) 
POLYACRYLATES/CHEMICAL PREPARATION 
Synthesis, characterization and rheological behavior of model 
acrylamide random- and graft-copolymers for utilization in 
enhanced oil recovery, 5:74 (CONF-790805-P1) 
POLYAMIDES 
Development of improved mobility control agents for surfactant/ 
polymer flooding, 5:76 (CONF-790805-P 1) 
POLYAMIDES/BIODEGRADATION 
Biodegradability of compounds used in enhanced oil recovery, 
5:113 (CONF-790805-P3) 
POLYAMIDES/CHEMICAL PREPARATION 
Synthesis, characterization and rheological behavior of model 
acrylamide random- and graft-copolymers for utilization in 
enhanced oil recovery, 5:74 (CONF-790805-P 1) 
POLYAMIDES/TOXICITY 
Biodegradability of compounds used in enhanced oil recovery, 
5:113 (CONF-790805-P3) 
POLYCYCLIC AROMATIC HYDROCARBONS/BIOCHEMICAL 
REACTION KINETICS 
Dibenz[a,cJanthracene: a potent inhibitor of skin-tumor initiation 
by 7, i Aaaiieiendininaanene, 5:1953 
POLYCYCLIC AROMATIC HYDROCARBONS/ 
BIOLOGICAL EFFECTS 
Induction of aryl hydrocarbon hydroxylase activity in lung cells 
and tissues of Syrian hamsters, 5:1923 (LF-60(12-78)) 
POLYCYCLIC AROMATIC HYDROCARBONS/CHEMICAL 
ANALYSIS 
Extraction and recovery of polycyclic aromatic hydrocarbons 
from highly sorptive matrices such as fly ash, 5:1537 (CONF- 
791059-1) 
POLYCYCLIC AROMATIC HYDROCARBONS/ 
FLUORESCENCE SPECTROSCOPY 
Developments in industrial hygiene instrumentation, 5:42 (CONF- 
7909 17-8) 
POLYCYCLIC AROMATIC HYDROCARBONS/SOLVENT 
EXTRACTION 
Extraction and recovery of polycyclic aromatic hydrocarbons 
from highly sorptive matrices such as fly ash, 5:1537 (CONF- 
791059-1) 
LYESTERS 


See also LAMINAC 
POLYESTERS/CHEMICAL RADIATION EFFECTS 
Process for curing ionizing radiation-highly sensitive resin 
composition (Patent), 5:1598 


POTASSIUM/ISOMER SHIFT 


POLYETHYLENES/COMBUSTION 
Flame structure measurement of polymer diffusion flames, 5:1606 
(LBL-9567) 
POLYETHYLENES/CROSS-LINKING 
Energy storage for solar air conditioning applications utilizing a 
form-stable, high density polyethylene pellet bed, 5:600 (CONF- 
790328-P2) 
POLYETHYLENES/LATENT HEAT STORAGE 
Energy storage for solar air conditioning applications utilizing a 
form-stable, high density polyethylene pellet bed, 5:600 (CONF- 
790328-P2) 
POLYMER FLOODING 
See MICROEMULSION FLOODING 
POLYMERIZATION/PHOSPHOTRANSFERASES 
Direct phosphorylation of nucleosides, and enzymic 
polymerization to polynucleotides, 5:1810 
POLYMERS 
See also PLASTICS 
SILICONES 
POLYMERS/AGING 
Aging in CTBN modified epoxy resin stocks, 5:1509 (GEPP-TIS- 


437) 
POLYMERS/EMULSIONS 
Mechanism of oil bank formation, coalescence in porous media 
and emulsion stability-I, 5:67 (CONF-790805-P1) 
POLYMERS/SPECIFIC HEAT 
— prediction of the specific heat of polymer glasses, 
POLYMERS/TRANSITION TEMPERATURE 
—_= in CTBN modified epoxy resin stocks, 5:1509 (GEPP-TIS- 


7) 
POLYNUCLEAR HYDROCARBONS 
See CONDENSED AROMATICS 
POLYPROPYLENE/BONDING 
Gas plasma treatment to improve the bondability of a RTV 
silicone to foamed polypropylene, 5:1507 (BDX-613-2224(Rev.)) 
POLYSACCHARIDES 
See also CELLULOSE 
DEXTRAN 
HEMICELLULOSE 
LIGNIN 
RAYON 
Development of improved mobility control agents for surfactant/ 
polymer flooding, 5:76 (CONF-790805-P1) 
POLYSTYRENE/SMALL ANGLE SCATTERING 
International Union of Crystallography, Commission on 
Crystallographic Apparatus. Final report of the international 
project for the calibration of absolute intensities in small-angle 
x-ray scattering, 5:1713 
POLYSULFIDES 
See SULFIDES 
POPLARS/SHORT ROTATION CULTIVATION 
Managing forests for maximum biomass production, 5:401 
(CONF-7806107-P1) 
POPULATION DENSITY/CALCULATION METHODS 
Some extensions of Mills's method for urban population density 
gradient estimation, 5:1795 
POPULATION DENSITY/DATA ACQUISITION 
Some extensions of Mills's method for urban population density 
gradient estimation, 5:1795 
POPULATION DYNAMICS/MATHEMATICAL MODELS 
Global stability in ecological models with continuous time delays, 
5:1767 (CONF-7906 102-2) 
POROUS MATERIALS/FLUID FLOW 
Systematic study of factors influencing the flow of polymer 
solutions in porous media, 5:75 (CONF-790805-P1) 
PORTSMOUTH GASEOUS DIFFUSION PLANT/ 
RADIOACTIVE EFFLUENTS 
UF, release experience and prevention in United States gaseous 
diffusion plants, 5:301 (K Y-690) 
POSITION SENSITIVE DETECTORS/DATA ACQUISITION 
SYSTEMS 
Intelligent CAMAC I/O module based on the Signetics 8X300 
microcontroller, 5:1705 (ORNL/TM-6922) 
POSITION SENSITIVE DETECTORS/MULTIWIRE 
PROPORTIONAL CHAMBERS 
Design and properties of a multianode, cylindrical proportional 
counter for position sensing at high count rates, 5:1693 
POSITION SENSITIVE DETECTORS/PHOTODIODES 
Linear position-sensitive x-ray detector incorporating a self- 
scanning photodiode array, 5:1697 
POSITION SENSITIVE DETECTORS/SENSITIVITY 
Linear position-sensitive x-ray detector incorporating a self- 
scanning photodiode array, 5:1697 
POSITIVE IONS 
See CATIONS 
POTASSIUM/ISOMER SHIFT 
Other elements: Cs, K, and Kr. Chapter 12, 5:1438 





POTASSIUM/VISCOSITY 


POTASSIUM/VISCOSITY 
Viscosity of liquid cesium js Aas 2 5:1376 
POTASSIUM 40/MOESSBAUER EFFE 
Other elements: Cs, K, and Kr. Chapter 12 12, 5:1438 
POTASSIUM CARBONATES/CATALYTIC EFFECTS 
Investigation ri poe of biomass in the presence of multiple 
catalysts, 5:406 (CONF-7806107-P1) 
POTASSIUM CHLORIDES/RAMAN SPECTRA 
Characterization of tantalum pentachloride containing melts by 
Raman spectroscopy, 5:1570 
POTASSIUM CHLORIDES/STRUCTURAL CHEMICAL 
ANALYSIS 
Characterization of tantalum pentachloride containing melts by 
Raman spectroscopy 
POTASSIUM CHLORIDES/T HERMODYNAMIC ACTIVITY 
Aqueous systems and geosciences, 5:1601 (ORNL-5485) 
POTASSIUM OXIDES/REMOVAL 
Use of precalciners to remove alkali from raw material in the 
cement industry. Quarterly technical progress report, May-June 
1979, 5:1564 (COO-4929-4) 
POTASSIUM OXIDES/VAPORIZATION HEAT 
High temperature mass spectrometry study of Cs,O and Rb.O, 
:1487 (NUREG/CR-0867) 
POTHEADS/DESIGN 
Evaluation, design, development and delivery of a 1200 kV 
rototype termination. First technical progress —. 
ptember 28, 1978-January 31, 1979, 5:731 (CONS-3107-T2) 
Evaluation, design, development and delivery of a 1200 kV 
ototype termination. Second technical progress report, 
Feb ruary 1, 1979-April 30, 1979, 5:730 (CONS-3107-T1) 
POTHEADS/MATERIALS 
Evaluation, design, development and delivery of a 1200 kV 
arn termination. Secord technical progress report, 
ebruary 1, 1979-April 30, 1979, 5:730 (CONS-3107-T1) 
POTHEADS/RESEARCH PROGRAMS 
Evaluation, design, development and delivery of a 1200 kV 
totype termination. First technical progress report, 
Casteaier 28, 1978-January 31, 1979, 5:731 (CONS-3107-T2) 
Evaluation, design, development and delivery of a 1200 kV 
pane termination. Second technical progress report, 
ebruary 1, 1979-April 30, 1979, 5:730 (CONS-3107-T1) 
POWDERS/PRODUCTION 
Control of particle size distribution and agglomeration in 
continuous precipitators, 5:1473 (ISM-214) 
POWER DEMAND/FORECASTING 
Applied systems analysis. Pt. 7. Development of power demand in 
the Federal Republic of Germany and possibilities of supply, 
5:1194 (Juel-Spez-18) 
Electric energy requirements: forecasts and problems, 5:1196 
Estimation, forecasting, and multiplier-simulation analyses of 
industrial demand for electricity in the United States, 5:1268 
(CONF-790825-4) 
POWER EXCURSIONS 
See EXCURSIONS 
POWER GENERATION 
See also CO-GENERATION 
POWER GENERATION/COST 
Assessment of the benefits of fully integrated planning and 
operation, 5:677 (DOE/ERA-0056-2) 
Coal-by-wire (Mine-mouth vs. local base-load generation), 5:701 
(DOE/ERA-0056-2) 
POWER GENERATION/ECONOMIC IMPACT 
lied systems analysis. Pt. 7. Development of power demand in 
the Federal Republic of Germany and possibilities of supply, 
5:1194 (Juel-Spez-18) 
POWER GENERATION/ENVIRONMENTAL IMPACTS 
Applied systems analysis. Pt. 7. Development of power demand in 
the Federal Republic of Germany and possibilities of supply, 
5:1194 (Juel-Spez-18) 
POWER GENERATION/FUEL ECONOMY 
Assessment of the benefits of fully integrated planning and 
operation, 5:677 (DOE/ERA-0056-2) 
POWER PLANTS 
See also DUAL-PURPOSE POWER PLANTS 
FUEL CELL POWER PLANTS 
GAS TURBINE POWER PLANTS 
THERMAL POWER PLANTS 
THERMONUCLEAR POWER PLANTS 
WIND POWER PLANTS 
POWER PLANTS/DATA COMPILATION 
Small power systems study technical summary report. Volume II. 
Inventory of smal! generating units in U.S. utility systems, 5:684 
(ATR-78(7693-05)-1(Vol.2)) 
POWER REACTORS 
See also AVR REACTOR 
BIBLIS-B REACTOR 
BOR-60 REACTOR 
CLINCH RIVER BREEDER REACTOR 
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DESALINATION REACTORS 
DOEL-3 REACTOR 
EBR-2 REACTOR 
HAMAOKA-1 REACTOR 
HAMAOKA-2 REACTOR 
HATCH-I REACTOR 
KALPAKKAM-1 REACTOR 
KNK REACTOR 
MAGNOX TYPE REACTORS 
PROCESS HEAT REACTORS 
RAJASTHAN-1 REACTOR 
RAJASTHAN-2 REACTOR 
SGHWR REACTOR 
SHIPPINGPORT REACTOR 
SNR-I REACTOR 
TARAPUR-I REACTOR 
TARAPUR-2 REACTOR 
THREE MILE ISLAND-2 REACTOR 
THTR-300 REACTOR 
VERMONT YANKEE REACTOR 
POWER REACTORS/LOSS OF COOLANT 
INTRANS. A computer code for the non-linear structural 
response analysis of reactor internals under transient loads, 
5:1070 (INIS-mf-4690 
POWER REACTORS/REACTOR COMPONENTS 
INTRANS. A computer code for the non-linear structural 
response analysis of reactor internals under transient loads, 
5:1070 (INIS-mf-4690 
POWER REACTORS/SEISMIC EFFECTS 
INTRANS. A computer code for the non-linear structural 
response analysis of reactor internals under transient loads, 
5:1070 (INIS-mf-4690) 
POWER SUPPLIES 
See also PHOTOVOLTAIC POWER SUPPLIES 
SPACECRAFT POWER SUPPLIES 
POWER SUPPLIES/HOLLOW CATHODES 
Stable pulsed hollow cathode power supply, 5:1667 
POWER SUPPLIES/SIMULATION 
Digital computer simulation method for complex converter 
systems, 5:2309 (PPPL-1590) 
POWER SYSTEMS 
See also INTERCONNECTED POWER SYSTEMS 
SOLAR-ASSISTED POWER SYSTEMS 
POWER SYSTEMS/FAILURES 
Power system disturbance/outage/incident reporting procedures, 
5:1193 (DOE/ERA-0055) 
POWER SYSTEMS/INVESTMENT 
Joint utility projects: financial issues and impediments, 5:680 
(DOE/ERA-0056-2) 
POWER SYSTEMS/OUTAGES 
Power system disturbance/outage/incident reporting procedures, 
5:1193 (DOE/ERA-0055) 
POWER SYSTEMS/PERFORMANCE 
EPRI research in simulation and modeling of power system 
dynamic behavior, 5:729 
POWER SYSTEMS/REGULATIONS 
Joint utility projects: financial issues and impediments, 5:680 
DOE/ERA-0056-2 
POWER SYSTEMS/RELIABILITY 
Evaluation of bulk-power-grid capability, 5:678 (DOE/ERA- 


0056-2) 
POWER SYSTEMS/STABILITY 
EPRI research in simulation and modeling of power system 
dynamic behavior, 5:729 
POWER SYSTEMS/SWITCHES 
Study to —— the basic switching impulse insulation level 


eho 
ET-2061-2 
POWER TRANSMISSION 
See alco UNDERGROUND POWER TRANSMISSION 
POWER TRANSMISSION/COST 
Coal-by-wire (Mine-mouth vs. local base-load generation), 5:701 
(DOE/ERA-0056-2) 
POWER TRANSMISSION LINES/SWITCHES 
Study to ae the basic switching impulse insulation level 
hoor). or a 1200 kV CGIT cable system, 5:728 (DOE/ 
-2 
POWER-COOLING-MISMATCH ACCIDENTS/FILM BOILING 
Power-Cooling-Mismatch Test Series Test PCM-1: fuel rod 
behavior report (PWR), 5:1083 (NUREG/CR-0907) 
POWER-COOLING-MISMATCH ACCIDENTS/PRESSURE 
GRADIENTS 
Power-Cooling-Mismatch Test Series Test PCM-1: fuel rod 
behavior report (PWR), 5:1083 (NUREG/CR-0907) 
POWER-COOLING-MISMATCH ACCIDENTS/ 
TEMPERATURE GRADIENTS 
Power-Cooling-Mismatch Test Series Test PCM-1: fuel rod 
behavior report (PWR), 5:1083 (NUREG/CR-0907) 


ra 1200 kV CGIT cable system, 5:728 (DOE/ 
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PRASEODYMIUM ALLOYS/ELECTRIC CONDUCTIVITY 

Anomalous resistivity maxima in some magnetic systems, 5:1440 

PRECIPITATIONS (ATMOSPHERIC) 
See ATMOSPHERIC PRECIPITATIONS 
PRESSURE VESSELS/DESIGN 

Evaluation of prestressed cast iron pressure vessels for coal 
gasifier. Final technical report, 5:7 (FE-3013-1) 

Evaluation of prestressed cast iron pressure vessels for coal 
gasifier, Appendix A. ASME Code considerations for Section 
VIII. Final technical report, 5:8 (FE-3013-1(App.A)) 

PRESSURE VESSELS/FRACTURE PROPERTIES 

Development of a statistically-based lower bound fracture 

toughness curve (Ksub(IR) curve), 5:845 (INIS-mf-4506) 
PRESSURE VESSELS/MATERIALS 

Evaluation of prestressed cast iron pressure vessels for coal 
gasifier. Final technical report, 5:7 (FE-3013-1) 

Evaluation of prestressed cast iron pressure vessels for coal 

ifier, We) ore A. ASME Code considerations for Section 
III. Final technical report, 5:8 (FE-3013-1(App.A)) 
PRESSURE VESSELS/NOZZLES 

Stress indices and flexibility factors for nozzles in pressure vessels 
and piping, 5:905 (NUREG/CR-0778) 

Stresses in reinforced nozzle-cylinder attachments under external 
moment loadings analyzed by the finite-element method: a 
parameter study, 5:903 (NUREG/CR-0506) 

PRESSURE VESSELS/SEISMIC EFFECTS 

Effects of soil-structure interaction modeling techniques on in- 

structure response spectra (HTGR), 5:1026 (INIS-mf-4689) 
PRESSURE VESSELS/SHIELDS 

Simplified method of — of sacrificial shield wall for pipe 

whip restraint load, 5:1 
PRESSURE VESSELS/SPECIFICATIONS 

Evaluation of prestressed cast iron pressure vessels for coal 

ss Appendix A. ASME Code considerations for Section 
III. Final technical report, 5:8 (FE-3013-1(App.A)) 
PRESSURE VESSELS/TESTING 
Proof load determination for pressure vessels wound with Aramid 
fiber, 5:1622 (UCRL-82643) 
PRESSURIZED WATER REACTORS 
See PWR TYPE REACTORS 
PRESTRESSED CONCRETE/COMPARATIVE EVALUATIONS 

Evaluation of prestressed cast iron pressure vessels for coal 

gasifier. Final technical report, 5:7 (FE-3013-1) 
PRESTRESSED CONCRETE/CONSTRUCTION 

Design, analysis and construction of the prestressed concrete 

containment of the nuclear power station Gundremmingen, 


5:751 
PRESTRESSED CONCRETE/DESIGN 
Design, analysis and construction of the prestressed concrete 
containment of the nuclear power station Gundremmingen, 
5:751 
PRESTRESSED CONCRETE/LEAK TESTING 
Statistical analysis of the leak rate measurements of reactor 
containments, 5:914 
PRESTRESSED CONCRETE/OPENINGS 
Finite element analysis and design of large openings in prestressed 
concrete containments, 5:921 
PRESTRESSED CONCRETE/STRESS ANALYSIS 
Analysis of a prestressed concrete containment dome with circular 
openings, 5:910 
Design, analysis and construction of the prestressed concrete 
containment of the nuclear power station Gundremmingen, 
5:751 
Finite element analysis and design of large openings in prestressed 
concrete containments, 5:921 
PRIMARY COOLANT CIRCUITS/HYDRAULICS 
Analytical modeling of core hydraulics and flow management in 
breeder reactors, 5:795 (CONF-790934-1) 

PRIMARY COOLANT CIRCUITS/TRANSIENTS 
Probabilistic assessment in structural analysis of main coolant 
systems for LMFBR under anticipated thermal transients, 

5:1071 (INIS-mf-4690) 
PRINCETON LARGE TORUS 
See PLT DEVICES 
PRINTED CIRCUITS/SOLDERED JOINTS 
Mechanical behavior of an axisymmetric solder joint-component 
system during encapsulation and thermal cycling. Final report, 
5:1662 (BDX-613-2172(Rev.)) 
PROCESS COMPUTERS/MEETINGS 
Ninth annual meeting of the Siemens Processcomputer Users 
Group, 5:943 (KFK-2642) 
OCESS HEAT REACTORS/FEASIBILITY STUDIES 
Uses for process steam from large power plants, 5:834 (AED- 
Conf-78-155-053) 
PROCESSING (DATA) 
See DATA PROCESSING 
PROCESSING (WASTES) 
See WASTE PROCESSING 


PROTON REACTIONS/ELASTIC SCATTERING 


PRODUCTION 
(Limited to industrial production; see also PARTICLE 
PRODUCTION.) 
PRODUCTION/GLUON MODEL 
Hadron and photon production at large transverse momentum and 
the dynamics of QCD jets (Perturbation quantum 
chromodynamics, review), 5:2068 
PROLIFERATION 
Nuclear power and non-proliferation, 5:317 
PROMETHAZINE 
See AMINES 
PROPANE/CHEMICAL PREPARATION 
Synthesis of cyclopropanes via the addition of organometallics to 
3-substituted-1-alkenyl] sulfones, 5:1581 
PROPANE/ELECTRON SPECTRA 
Contribution of electronically excited states to the radiation 
chemistry of organic systems. Progress report, September 1, 
1978-August 31, 1979, 5:1594 (COO-913-70 
PROPANOLS/CHEMICAL REACTION YIELD 
Reaction of CO with Ta(eta®-C;Mes)Me,. Intramolecular 
reductive rey of carbon monoxide via an eta?-acetone 
intermediate, 5:1583 
PROPANOLS/CHEMICAL REACTIONS 
Reaction of CO with Ta(eta®-C;Me;)Me;,. Intramolecular 
reductive coupling of carbon monoxide via an eta?-acetone 
intermediate, 5:1583 
PROPANONE 
See ACETONE 
PROPINE 
See PROPYNE 
PROPORTIONAL COUNTERS/DATA ACQUISITION 
SYSTEMS 


Intelligent CAMAC I/O module based on the Signetics 8X300 
microcontroller, 5:1705 (ORNL/TM-6922) 
PROPPING AGENTS/ROCK-FLUID INTERACTIONS 
Experimental determination of particle-size distributions from 
proppant interactions with tight reservoir rocks, 5:175 (CONF- 
790805-P3) 
PROPYNE/HOT ATOM CHEMISTRY 
Gas to liquid to solid transition in halogen hot atom chemistry. V. 
Preferential site attack with formation of an excited reaction 
intermediate by high-energy iodine with propyne, 5:1602 
PROTACTINIUM 231/RADIOCHEMICAL ANALYSIS 
Radiochemical procedure specific for the determination of 
protactinium-231, 5:1548 (GAT-T-2954) 
PROTECTION 
See SAFETY 
PROTECTION (RADIATION) 
See RADIATION PROTECTION 
PROTECTIVE COATINGS/CORROSION PROTECTION 
Survey and analysis of corrosion problems caused by CO» 
injection for enhanced oil recovery, 5:101 (CONF.790805-P2) 
PROTECTIVE COATINGS/FAILURES 
Analysis of the response of a thermal barrier coating to sodium- 
and vanadium-doped combustion gases, 5:844 E/NASA/ 
2593-79/7) 
PROTECTIVE COATINGS/PERFORMANCE TESTING 
Analysis of the response of a thermal barrier coating to sodium- 
and vanadium-doped combustion gases, 5:844 (DOE/NASA/ 
2593-79/7) 
PROTEINS 
See also FERRITIN 
HISTONES 
PEPTIDES 
PROTEINS/BIOLOGICAL RADIATION EFFECTS 
Quantitative risk in radiation protection standards, 5:1872 (BNL- 
26651) 
PROTEINS/CHROMATOGRAPHY 
Simple procedure for obtaining large quantities of tubulin subunits 
from newborn mouse brain, 5:1811 
PROTON BEAMS/BEAM DUMPS 
Photon dose rate in the vicinity of a high-energy proton beam 
scraper, 5:1683 (ORNL/TM-7048) 
PROTON BEAMS/BEAM MONITORING 
Synchrotron radiation from a Helical Wiggler, 5:1678 (BNL- 
26690) 
PROTON DOSIMETRY/DEPTH DOSE DISTRIBUTIONS 
Heavy particle comparative study. I. Depth-dose distributions, 


5:2180 
PROTON REACTIONS 
Spatio temporal development of hadron-nucleus collisions (Zeno 
effect), 5:2070 (ORO-3992-365) 
PROTON REACTIONS/CHARGE-EXCHANGE REACTIONS 
Experimental test of one-pion exchange and partial conservation 
of axial-vector current in proton-nucleus charge-exchange 
reactions at 144 MeV, 5:2106 
PROTON REACTIONS/ELASTIC SCATTERING 
Nuclear matter distribution in °° Zr and *°*Pb from 1 GeV proton 
elastic scattering experiments, 5:2145 (LA-tr-79-32) 





PROTON REACTIONS/FISSION 


Proton scattering from **Mg at 0.8 GeV, 5:2110 
PROTON REACTIONS/FISSION 

Deexcitation processes in nuclear reactions. Progress report, 
August 1, 1978-July 31, 1979 (Summaries of research activities 
at Purdue Univ.), 5: 2159 (COO-1505-94) 

Unusual backward enhancement in the angular distribution of 
products from the interaction of ***U with 400-GeV protons, 
5:2156 

PROTON REACTIONS/INCLUSIVE INTERACTIONS 

Production of high mass muon pairs by 225 GeV/c hadron beams 
and a determination of the pion structure function, 5:2042 
(COO-3072-102) 

PROTON REACTIONS/INELASTIC SCATTERING 

Coupled-channels analysis of proton inelastic scattering to the y- 
vibrational band in **Mg, 5:2109 

Proton inelastic scattering at 12 MeV on '*Eu, 5:2137 

Proton scattering from **Mg at 0.8 GeV, 5:2110 

PROTON REACTIONS/PARTICLE PRODUCTION 

Non-scaling behavior of pion production at 180° in p-nucleus 

collisions below 5 GeV, 5:2124 (LBL-8151) 
PROTON REACTIONS/PICKUP REACTIONS 

Excitation function for the '*N(p, a)''C reaction up to 15 MeV 

(Cross sections, 4.5 to 15 MeV), 5:2108 
PROTON REACTIONS/SPALLATION 

Deexcitation processes in nuclear reactions. Progress report, 
August 1, 1978-July 31, 1979 (Summaries of research activities 
at Purdue Univ.), 5:2159 (COO-1505-94) 

Unusual backward enhancement in the angular distribution of 
products from the interaction of ***U with 400-GeV protons, 
5:2156 

PROTON REACTIONS/TWO-NUCLEON TRANSFER 

REACTIONS 

Pair excitations in tungsten nuclei: Pairing phonons or SU(3) 
bosons?, 5:2131 

PROTON-ANTIPROTON INTERACTIONS/DIFFERENTIAL 

CROSS SECTIONS 

Magnetic moment of weak bosons produced in pp and pp-bar 
collisions, 5:2058 

PROTON-DEUTERON INTERACTIONS/MULTIPLE 

PRODUCTION 

Charged-particle multiplicity distributions in pd and pn 
interactions at 400 GeV/c, 5:2051 

PROTON-NEUTRON INTERACTIONS/MULTIPLE 

PRODUCTION 

Charged-particle multiplicity distributions in pd and pn 
interactions at 400 GeV/c, 5:2051 

PROTON-PROTON INTERACTIONS/DIFFERENTIAL CROSS 

SECTIONS 

Magnetic moment of weak bosons produced in pp and pp-bar 
collisions, 5:2058 

PROTON-PROTON INTERACTIONS/ELASTIC 

SCATTERING 

Measurement of spin interactions in high P/sub t/ proton-proton 
elastic scattering (11.75 GeVc, L-S and J-J coupling), 5:2053 

PROTON-PROTON INTERACTIONS/EXCLUSIVE 

INTERACTIONS 

Quantum chromodynamics and the dynamics of hadrons, 5:2074 

PROTON-PROTON INTERACTIONS/RESONANCE 

SCATTERING 

Pp-p resonances: A link between nuclear and hadronic excitations, 
5:207 

PROTON-PROTON INTERACTIONS/TRANSVERSE 

MOMENTUM 

Quantum chromodynamics and the dynamics of hadrons, 5:2074 

PROTONS/ABSORPTION 
Extracts from ‘high energy accelerator shielding--the present 
situation and needs for the future’, 5:1677 (KEK-77-31) 
PROTONS/BOUND STATE 
PP resonances: A link between nuclear and hadronic excitations, 
:2071 
PROTONS/LET 
er particle comparative study. I. Depth-dose distributions, 
:2180 
PROTONS/PARTICLE PRODUCTION 
— Regge analysis of the reactions 7~ + +psub(slow) + X and 
p-—-m7 sub(fast) + X at 147 GeV/c, 5:2055 
PROTONS/PARTICLE STRUCTURE 

Measurement of spin interactions in high P/sub t/ proton-proton 

elastic scattering (11.75 GeVc, L-S and J-J coupling), 5:2053 
PROTONS/STRUCTURE FUNCTIONS 

Experimental studies of the neutron and proton electromagnetic 
structure functions, 5:2037 

Production of high mass muon pairs by 225 GeV/c hadron beams 
and a determination of the pion structure function, 5:2042 
(COO-3072-102) 

PSEUDOSCALAR MESONS 

(Mesons with spin-parity of zero-minus.) 

See also PIONS 
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PSEUDOSCALAR MESONS/MESON-NUCLEON 
INTERACTIONS 
Low-energy meson-nucleon scattering analysis in the P-matrix 
formalism, 5:2069 
PSEUDOSCALAR MESONS/PHOTOPRODUCTION 
Study of charged-pseudoscalar-meson photoproduction from 
hydrogen and deuterium with 16-GeV linearly polarized 
photons, 5:2038 
PSYCHOLOGY 
See BEHAVIOR 
PTERIDINES/BIOSYNTHESIS 
Biosynthesis of drosopterins by an enzyme system from 
Drosophila melanogaster, 5:1801 
PTERIDINES/ENZYMES 
Biosynthesis of drosopterins by an enzyme system from 
Drosophila melanogaster, 5:1801 
PTERINS 
See PTERIDINES 
PUBLIC BUILDINGS/GEOTHERMAL SPACE HEATING 
Geothermal energy systems plan for Boise City, 5:664 (SAN-1095- 
1 


) 
PUBLIC BUILDINGS/INDOOR AIR POLLUTION 
Indoor/outdoor measurements of formaldehyde and total 
aldehydes, 5:1241 (LBL-9397) 
PUBLIC BUILDINGS/VENTILATION 
Indoor/outdoor measurements of formaldehyde and total 
aldehydes, 5:1241 (LBL-9397) 
PULSATOR STELLARATOR/ELECTRON DENSITY 
Observation of internal modes in the electron density in the 
pulsator tokamak, 5:2240 (IPP-III/46) 
PULSATOR STELLARATOR/SOFT X RADIATION 
Observation of internal modes in the electron density in the 
pulsator tokamak, 5:2240 (IPP-III/46) 
PULSE ANALYZERS/DESIGN 
Development of a cell-analysis and sorting system applicable to 
tumor cell characterization and kinetic studies. Progress report, 
April 16-September 15, 1979 (Development of hardware and 
software for data acquisition system), 5:1824 (LA-7994-PR) 
PULSE GENERATORS 
Theory of small helical magnetic flux compression amplifiers, 
5:2348 (SAND-79-1075) 
PULSE GENERATORS/DIGITAL CIRCUITS 
Versatile pulse programmer for nuclear magnetic resonance, 
5:1665 
PULSED REACTORS 
See also HPRR REACTOR 
IBR-2 REACTOR 
IBR-30 REACTOR 
OSTR REACTOR 
PULSED REACTORS/NEUTRON FLUX 
Thermal neutron pulse source with maximum flux, 5:963 (IAE- 
2775) 
PUMPED STORAGE POWER PLANTS/HYDRAULIC 
TURBINES 
Turbomachinery considerations for Underground Pumped 
Hydroelectric Storage plants (UPHS), 5:1132 (DOE/TIC- 
10255) 
PUMPED STORAGE POWER PLANTS/PUMPS 
Turbomachinery considerations for Underground Pumped 
Hydroelectric Storage plants (UPHS), 5:1132 (DOE/TIC- 
10255) 
PUMPED STORAGE POWER PLANTS/RESEARCH 
PROGRAMS 
Underground pumped hydroelectric storage (UPHS). Midyear 
program report, 5:1131 (ANL/EES-TM-60) 
PUMPS 
See also VACUUM PUMPS 
PUMPS/COOLING SYSTEMS 
Cooling of downhole electric pump motors (Patent), 5:656 
PUMPS/EROSION 
Materials performance report test 1100/pumps, 5:15 (FE-1517- 


T69) 
PUMPS/MAINTENANCE 
Instrument maintenance problems in radioactive areas and 
equipment, 5:248 
PUMPS/PERFORMANCE TESTING 
— performance report test 1100/pumps, 5:15 (FE-1517- 
69) 
Site testing of condenser cooling water pumps, 5:784 
PUMPS/PROTECTIVE COATINGS 
Materials performance report test 1100/pumps, 5:15 (FE-1517- 


T69) 
PUREX PROCESS 
Nuclear power and non-proliferation, 5:317 
PUREX PROCESS/RADIOACTIVE WASTE PROCESSING 
Laboratory evaluation of an ion exchange process for removing 
cesium from Purex acid waste solutions, 5:272 (RHO-CD-739) 
PWR TYPE REACTORS 
See also BIBLIS-B REACTOR 
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DOEL-3 REACTOR 
LOFT REACTOR 
SHIPPINGPORT REACTOR 
THREE MILE ISLAND-2 REACTOR 
Design of reinforced concrete containments, 5:762 
PWR TYPE REACTORS/BUILDINGS 
Unsteady thermal stresses in outer shielding wall with dome under 
solar radiation and ambient temperature, 5:766 
PWR TYPE REACTORS/CONCRETES 
Unified approach for interior concrete design, 5:764 
PWR TYPE REACTORS/CONTAINMENT 

Advanced stress analysis of PWR containments in the region of 
nozzles, 5:1119 

Design of nozzles in reactor containments, 5:1118 

PWR TYPE REACTORS/CONTAINMENT BUILDINGS 

ZOCO V - a computer code for the calculation of time-dependent 
spatial pressure distribution in reactor containments, 5:977 
(AAEC-LIB/Trans-670) 

PWR TYPE REACTORS/CONTAINMENT SYSTEMS 

Comparison of calculated and experimental values in a full 
pressure containment after a loss-of-coolant accident, 5:1116 

Complex study on the reliability assessment of the containment of 
a PWR. II. Probabilistic approach to describe the behaviour of 
materials, 5:1124 

Containment system selection, 5:752 

Simulation of dynamic pressure differences in full-pressure 
containments after a loss-of-coolant accident, comparison 
between theoretical and experimental results, 5:1117 

PWR TYPE REACTORS/DESIGN 

‘Cut-and-cover’ design of a commercial nuclear power plant, 

5:1076 
PWR TYPE REACTORS/ENGINEERED SAFETY SYSTEMS 

Reliability assessment of stainless steel safety bursting discs for use 
in PWR, 5:759 (INIS-mf-4690) 

PWR TYPE REACTORS/FUEL CANS 

Predictions of localized plastic flow conditions in irradiated 
zircaloy using a unified phenomenological model, 5:742 (INIS- 
mf-4470) 

PWR TYPE REACTORS/FUEL ELEMENT FAILURE 

Experiment requirements to determine and relate fuel damage 
limits to core-wide conditions in pressurized water reactors, 
5:995 (EGG-TFBP-5011) 

PWR TYPE REACTORS/FUEL ELEMENTS 

Mechanistic prediction of fission-gas behavior during in-cell 
transient heating tests on LWR fuel using the GRASS-SST and 
FASTGRASS computer codes, 5:987 (CONF-790802-72) 

PWR TYPE REACTORS/FUEL RODS 

Comparison of fission-gas release and mechanical behavior during 
transient nuclear and electrical heating of light-water-reactor 
fuels, 5:1085 (NUREG/CR-1001) 

Nondestructive verification of relative burnup values and cooling 
times of irradiated MTR fuel elements, 5:972 (LA-7949-MS) 

Power-Cooling-Mismatch Test Series Test PCM-1: fuel rod 
behavior report, 5:1083 (NUREG/CR-0907) 

PWR TYPE REACTORS/IN-SERVICE INSPECTION 

Preliminary experiments on leakage monitoring using acoustic 
emission analysis. Final report, 5:757 (BF-R-62-944-1) 

PWR TYPE REACTORS/INSPECTION 

Independent verification options for inspecting nuclear power 

plant facilities. Final report, 5:745 (NUREG/CR-0826) 
PWR TYPE REACTORS/LEAK TESTING 

Preliminary experiments on leakage monitoring using acoustic 

emission analysis. Final report, 5:757 (BF-R-62-944-1) 
PWR TYPE REACTORS/LOSS OF COOLANT 

Appendix SB experimental operating specification tests S-SB-2 
through S-SB-5 semiscale Mod-3 small break test series. Interim 
report, 5:994 (EGG/SEMI-TR-011) 

Comparison of calculated and experimental values in a full 
pressure containment after a loss-of-coolant accident, 5:1116 

Description of the THYDE-P code. Preliminary report of 
methods and models, 5:1073 (JAERI-M-7751) 

LOFT center module radiation heat transfer for L2-3 & L2-4, 
5:1078 (LTR-1111-63) 

Statistical analysis of the blowdown phase of a loss-of-coolant 
accident in a pressurized water reactor as calculated by 
RELAP4/MOD6, 5:1091 (SAND-79-1962C) 

ZOCO V - a computer code for the calculation of time-dependent 
spatial pressure distribution in reactor containments, 5:977 
(AAEC-LIB/Trans-670) 

PWR TYPE REACTORS/NUCLEAR MATERIALS 

MANAGEMENT 

Nondestructive verification of relative burnup values and cooling 
times of irradiated MTR fuel elements, 5:972 (LA-7949-MS) 

PWR TYPE REACTORS/NUCLEAR POWER PLANTS 

Comparative aseismic response study of different analytical 

models of nuclear power plant, 5:1058 (INIS-mf-4689) 


PYRRHOTITE/CATALYTIC EFFECTS 


PWR TYPE REACTORS/PHYSICAL PROTECTION 

DEVICES 

Application of SAFE to an operating reactor, 5:746 (NUREG/ 
CR-0928) 

PWR TYPE REACTORS/RADIATION MONITORS 

Low-level airborne monitoring techniques utilized in a field 
measurement program at operating pressurized water reactors, 
5:758 (CONF-791049-8) 

PWR TYPE REACTORS/REACTOR ACCIDENTS 

Comparison of fission-gas release and mechanical behavior during 
transient nuclear and electrical heating of light-water-reactor 
fuels, 5:1085 (NUREG/CR-1001) 

Summary and bibliography of safety-related events at pressurized- 
water nuclear power plants as reported in 1978, 5:1082 
(NUREG/CR-0861) 

PWR TYPE REACTORS/REACTOR OPERATION 

Operating units status report data as of July 31, 1979. Licensed 
operating reactors data for decisions, 5:744 (NUREG- 
0020(Vol.3)(No.8)) 

PWR TYPE REACTORS/REACTOR PROTECTION 

SYSTEMS 

Licensee event report analysis for selected safety system valves, 
5:1003 (IDO-1570-T22) 

PWR TYPE REACTORS/SEISMIC EFFECTS 

Simplified procedure for evaluating modal damping factors in 
structures with widely varying damping capacities, 5:1012 
(INIS-mf-4689) 

PWR TYPE REACTORS/SPENT FUEL STORAGE 

Behavior of spent LWR fuel assemblies, 5:749 

Normal and compact spent fuel storage in light water reactor 
power plants, 5:748 

Spent Nuclear Fuel Storage Program user’s guide (SNFSM 
Code), 5:833 (DOE/EIA/8589-2) 

PWR TYPE REACTORS/STEAM GENERATORS 
Failure analysis of steam generator tubes with dented and wastage 
configurations, 5:761 
PWR TYPE REACTORS/TEMPERATURE MEASUREMENT 
Review of temperature measurement in nuclear reactors, 5:756 
PWR TYPE REACTORS/TEST FACILITIES 

Appendix SB experimental operating specification tests S-SB-2 
through S-SB-5 semiscale Mod-3 small break test series. Interim 
report, 5:994 (EGG/SEMI-TR-O11) 

PWR TYPE REACTORS/TRANSIENTS 

Description of the THYDE-P code. Preliminary report of 
methods and models, 5:1073 (JAERI-M-7751) 

Mechanistic prediction of fission-gas behavior during in-cell 
transient heating tests on LWR fuel using the GRASS-SST and 
FASTGRASS computer codes, 5:987 (CONF-790802-72) 

PYRENE/DECOMPOSITION 

Hydrogen transfer reactions of arenes in molten antimony 

trichloride, 5:1571 
PYRENE/TOXICITY 

Pathologic changes induced in respiratory tract mucosa by 
polycyclic hydrocarbons of differing carcinogenic activity, 
5:1952 

PYRITE/CATALYTIC EFFECTS 
Coal liquefaction with synthesis gas, 5:19 (PETC/TR-79/1) 
PYROLYTIC CARBON/MICROSTRUCTURE 

Prediction of irradiation behaviour of HTGR fuel particle 
coatings by structural characterization of LTI pyrocarbons, 
5:1465 (Juel-Conf-25) 

PYROLYTIC CARBON/PHYSICAL RADIATION EFFECTS 

Prediction of irradiation behaviour of HTGR fuel particle 
coatings by structural characterization of LTI pyrocarbons, 
5:1465 (Juel-Conf-25) 

PYROLYTIC GASES/CHEMICAL COMPOSITION 

Conversion of biomass materials into gaseous products, 5:335 
(CONF-7806107-P1) 

PYROLYTIC GASES/CHEMICAL REACTION YIELD 

Fluidized bed gasification of cattle feedlot manure, 5:336 (CONF- 
7806107-P1) 

PYROXENES/DIFFUSION 

Physical properties of minerals and melts, 5:1974 
PYROXENES/ELASTICITY 

Physical properties of minerals and melts, 5:1974 
PYROXENES/ELECTRIC CONDUCTIVITY 

Physical properties of minerals and melts, 5:1974 
PYROXENES/THERMODYNAMIC PROPERTIES 

Physical properties of minerals and melts, 5:1974 
PYRRHOTITE/CATALYTIC EFFECTS 

Coal liquefaction with synthesis gas, 5:19 (PETC/TR-79/1) 





QUADRICYCLENE/THERMOCHEMICAL HEAT STORAGE 
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QUADRICYCLENE/THERMOCHEMICAL HEAT STORAGE 
Basic energy science, 5:1558 (ANL-79-22) 
QUANTITATIVE CHEMICAL ANALYSIS/EQUIPMENT 
Rugged, remotely maintainable pipetter using microprocessor 
control, 5:1542 (CONF-791103-35) 
QUANTUM CHROMODYNAMICS/COUPLING 
Applications of quantum chromodynamics, 5:2083 
QUANTUM CHROMODYNAMICS/ELECTRON-POSITRON 
INTERACTIONS 
Higher-order quantum chromodynamic corrections in e* e~ 
annihilation, 5:2059 
QUANTUM CHROMODYNAMICS/EVALUATION 
Quantum chromodynamics and the dynamics of hadrons, 5:2074 
QUANTUM CHROMODYNAMICS/EXCLUSIVE 
INTERACTIONS 
Quantum chromodynamics and the dynamics of hadrons, 5:2074 
QUANTUM CHROMODYNAMICS/GAUGE INVARIANCE 
Covariance problem in two-dimensional quantum 
chromodynamics, 5:2079 
QUANTUM neaoat aeraligl + + ~~ ylalaal MODEL 
Axis of jet fragmentation, 5:2 
QUANTUM CHROMODYNAMICS/PERTURBATION 
THEORY 
Applications of quantum chromodynamics, 5:2083 
QUANTUM CHROMODYNAMICS/POTENTIAL ENERGY 
Unambiguous field-strength formulation and dual potentials for 
gauge theories (Bianchi identities), 5:2085 
QUANTUM CHROMODYNAMICS/PROPAGATOR 
Strong and weak CP violation gr os Mackawa extension, 
Weinberg-Salam gauge model), 5 
QUANTUM CHROMOBYNAMICS/REVIEWS 
Quantum chromodynamics and the dynamics of hadrons, 5:2074 
QUANTUM CHROMODYNAMICS/SEMICLASSICAL 
APPROXIMATION 
Semiclassical methods in quantum chromodynamics: Toward a 
theory of hadron structure, 5:2084 
QUANTUM CHROMODYNAMICS/YANG-MILLS THEORY 
Semiclassical methods in quantum chromodynamics: Toward a 
theory of hadron structure, 5:2084 
QUANTUM ELECTRODYNAMICS/BAG MODEL 
Confinement in compact QED for low couplings, 5:2076 
QUANTUM ELECTRODYNAMICS/DUALITY 
Unambiguous field-strength formulation and dual potentials for 
gauge theories (Bianchi identities), 5:2085 
QUANTUM ELECTRODYNAMICS/FORM FACTORS 
Asymptotic behavior of the Sudakov form factor, 5:2080 
QUANTUM ELECTRODYNAMICS/POTENTIAL ENERGY 
Unambiguous field-strength formulation “1 dual potentials for 
gauge theories (Bianchi identities), 5:20 
QUANTUM MECHANICS/BOUNDARY "CONDITIONS 
Modification of quantum mechanics at short distances: a simple 
approach to confinement and asymptotic freedom, 5:2207 
(ORO-3992-366) 
QUANTUM MECHANICS/ERGODIC HYPOTHESIS 
Quantum mechanical implications of classical ergodicity, 5:2208 
QUANTUM MECHANICS/INTERACTION RANGE 
Modification of quantum mechanics at short distances: a simple 
approach to confinemeni and asymptotic freedom, 5:2207 
(ORO-3992-366) 
QUANTUM OPERATORS/CALCULATION METHODS 
Representative-vector method for calculating operator-moments, 
5:2164 (UCRL-83368) 
QUARK CONFINEMENT 
See BAG MODEL 
QUARKS/BOUND STATE 
Electromagnetic shift of heavy-quark energy levels due to 
confinement, 5:2066 
QUARKS/CONFINEMENT 
Modification of quantum mechanics at short distances: a simple 
approach to confinement and asymptotic freedom, 5:2207 
(ORO-3992-366) 
QUARKS/FLAVOR MODEL 
Can we measure the number of quark flavors without building an 
ultrahigh-energy accelerator?, 5:2057 
QUARKS/PARTICLE PRODUCTION 
New quark and multilepton production by neutrinos and 
antineutrinos, 5:2044 (RL-78-081) 
QUARKS/SPECTRAL SHIFT 
Electromagnetic shift of heavy-quark energy levels due to 
confinement, 5:2066 
QUARTZ/HYDRODYNAMIC MODEL 
Hydrodynamic modeling of heated quartz crystals, 
18242) 
QUARTZ/PHYSICAL RADIATION EFFECTS 
Experiments in high voltage electron microscopy. Progress report, 
October 31, 1978-August 1979, 5:1463 (COO-2119-22) 
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QUINOLINES/MUTAGENESIS 
Comparative mutagenesis of quinolines, 5:1925 


RADIATION CHEMISTRY/RESEARCH PROGRAMS 
Radiation Laboratory, University of Notre Dame. Quarterly 
report, April 1-June 30, 1979, 5:1597 (NDRL-2028) 
RADIATION DAMAGE (BIOLOGICAL) 
See RADIATION INJURIES 
RADIATION DECONTAMINATION 
See DECONTAMINATION 
RADIATION DETECTORS 
See also NUCLEAR EMULSIONS 
POSITION SENSITIVE DETECTORS 
PROPORTIONAL COUNTERS 
RADIATION MONITORS 
SPECTROMETERS 
TELESCOPE COUNTERS 
RADIATION DETECTORS/SPECIFICATIONS 
Instrumentation for radiation measurements in space, 5:1691 
(LBL-8581) 
RADIATION DOSES/COMPARATIVE EVALUATIONS 
Biological effects of repeated inhalation exposure of Syrian 
hamsters to aerosols of 7°*PuOz. IV, 5:1902 (LF-60(12-78)) 
Repeated inhalation exposure of mice to aerosols of *°°PuOs. III, 
5:1901 (LF-60(12-78)) 
Repeated inhalation exposure of rats to aerosols of '**CeQOb. II, 
5:1904 (LF-60(12-78)) 
RADIATION DOSES/MATHEMATICAL MODELS 
Preliminary evaluation of the BIODOSE computer program (For 
simulating radionuclide transport through aquatic ecosystems 
and predicting the dose to humans), 5:1792 (UCID-18267) 
RADIATION DOSIMETRY 
See DOSIMETRY 
RADIATION EXPOSURE (DOSES) 
See RADIATION DOSES 
RADIATION HARDENING (CHEMICAL) 
See POLYMERIZATION 
RADIATION HAZARDS/RISK ASSESSMENT 
Quantitative risk in radiation protection standards, 5:1872 (BNL- 
26651) 
RADIATION HYGIENE 
See RADIATION PROTECTION 
RADIATION INJURIES/BIOLOGICAL REPAIR 
In vitro enzymatic studies on the nature and repair of x-ray 
induced lesions in DNA, 5:1867 (COO-4966-01) 
RADIATION MONITORING/ELECTRONIC EQUIPMENT 
Progress on health physics monitoring systems at the French 
Atomic Energy Commission, 5:1761 (CEA-CONF-4181) 
RADIATION MONITORS/PERFORMANCE 
Low-level airborne monitoring techniques utilized in a field 
measurement program at operating pressurized water reactors, 
5:758 (CONF-791049-8) 
RADIATION PROTECTION/EDUCATION 
Radiation worker certification at Pantex Plant, 5:307 (MHSMP- 
79-45) 
RADIATION PROTECTION/PERSONNEL 
EG and G Idaho Health Physics Training Program, 5:1965 
(CONF-791203-1) 
RADIATION PROTECTION/RECOMMENDATIONS 
Quantitative risk in radiation protection standards, 5:1872 (BNL- 
26651) 
RADIATION SAFETY 
See RADIATION PROTECTION 
RADIATIVE COOLING 
Notes on practical materials for thermal infrared radiative cooling 
systems, 5:1224 (LBL-9735) 
RADIATORS/CORROSION 
Corrosion in heating system with plastic piping: theory and 
operation experiences, 5:1228 (STUDSVIK/E1-79/33) 
RADIATORS/MATERIALS 
Notes on practical materials for thermal infrared radiative cooling 
systems, 5:1224 (LBL-9735) 
RADICALS 
See also HYDROXYL RADICALS 
RADICALS/PEPTIDES 
Mechanisms for radiation damage in DNA. Progress report, 
November 1, 1978-October 31, 1979, 5:1595 (COO-2364-16) 
RADICALS/RADIOINDUCTION 
Mechanisms for radiation damage in DNA. Progress report, 
November 1, 1978-October 31, 1979, 5:1595 (COO-2364-16) 
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RADIOACTIVE AEROSOLS/BIOLOGICAL RADIATION 


Biological effects of repeated inhalation exposure of Syrian 
hamsters to aerosols of 7°®PuOz. IV, 5:1902 (LF-60(12-78)) 

Biological effects of repeated inhalation exposure of Beagle dogs 
to relatively insoluble aerosols of '“*Ce. V, 5:1903 (LF-60(12- 
78)) 

Patterns of dose after inhalation of monodisperse or polydisperse 
aerosols of 74? AmOz by Beagle dogs. III, 5:1882 (LF-60(12-78)) 

Radiation dose patterns in beagle dogs following inhalation of 
monodisperse and polydisperse aerosols of 7°*PuO2. III, 5:1880 
(LF-60(12-78)) 

Toxicity of inhaled *SrCl in Beagle dogs. XII, 5:1886 (LF-60(12- 
78)) 

Toxicity of inhaled '**CeCls in Beagle dogs. XII, 5:1888 (LF- 
60(12-78)) 

Toxicity of inhaled alpha-emitting radionuclides: an experimental 
approach, 5:1895 (LF-60(12-78)) 

RADIOACTIVE AEROSOLS/DOSE-RESPONSE 

RELATIONSHIPS 

Early disposition of inhaled monodisperse and polydisperse 
23° PuO» in dogs, 5:1881 (LF-60(12-78)) 

Radiation responses after inhalation of relatively insoluble 
radioactive materials with low- or high-LET emissions, 5:1914 
(LF-60(12-78)) 

RADIOACTIVE AEROSOLS/INHALATION 

Dose patterns for °*RuO, inhaled by Fischer-344 rats and Beagle 
dogs, 5:1884 (LF-60(12-78)) 

Emanation of 7°?U and its radioactive daughter products from 
respirable size particles, 5:1883 (LF-60(12-78)) 

Repeated inhalation exposure of Beagle dogs to aerosols of 

PuOsz. II, 5:1900 (LF-60(12-78)) 

Repeated inhalation exposure of mice to aerosols of 7°°PuOs. III, 
5:1901 (LF-60(12-78)) 

Spatial and temporal distribution of PuO: aerosol particles 
deposited in rodent lungs by inhalation, 5:1877 (LF-60(12-78)) 

Toxicity of inhaled beta-emitting radionuclides: an experimental 
approach, 5:1885 (LF-60(12-78)) 

Toxicity of inhaled *°SrCl, in Beagle dogs. XII, 5:1886 (LF-60(12- 
78)) 


Toxicity of ®Y inhaled in a relatively insoluble form by Beagle 
dogs. X, 5:1889 (LF-60(12-78)) 

Toxicity of *'Y inhaled in a relatively insoluble form by Beagle 
dogs. IX, 5:1890 (LF-60(12-78)) 

Toxicity of '**Ce inhaled in a relatively insoluble form by Beagle 
dogs. XI, 5:1891 (LF-60(12-78)) 

Toxicity of '**Ce inhaled in a relatively insoluble form by 
immature Beagle dogs. VII, 5:1892 (LF-60(12-78)) 

Toxicity of '**Ce inhaled in a relatively insoluble form by aged 
Beagle dogs. VII, 5:1893 (LF-60(12-78)) 

Toxicity of inhaled 7°*PuO, in Beagle dogs. A. Monodisperse 1.5 
pm AD particles. B. Monodisperse 3.0 1m AD particles. V, 
5:1896 (LF-60(12-78)) 

Toxicity of inhaled *°°PuO, in Beagle dogs. A. Monodisperse 0.75 
pm AD particles. B. Monodisperse 1.5 wm AD particles. C. 
Monodisperse 3.0 ym AD particles. II, 5:1897 (LF-60(12-78)) 

Toxicity of ®Sr inhaled in a relatively insoluble form by Beagle 
dogs. IX, 5:1909 (LF-60(12-78)) 

Ultrafine 7°°PuO2 aerosol generation, characterization and short- 
term radiation dose pattern study in the rat, 5:1879 (LF-60(12- 


78)) 
RADIOACTIVE AEROSOLS/PARTICLE SIZE 
Evaluation of submicron particle size classification and collection 
techniques for nuclear facility off-gas streams, 5:223 (ENICO- 
1 


) 
RADIOACTIVE AEROSOLS/RADIONUCLIDE KINETICS 
Retention and distribution of inhaled selenious acid aerosols by 
Beagle dogs. II, 5:1906 (LF-60(12-78)) 
RADIOACTIVE AEROSOLS/RETENTION 
Retention and distribution of inhaled selenious acid aerosois by 
Beagle dogs. II, 5:1906 (LF-60(12-78)) 
RADIOACTIVE BIOLOGICAL WASTES 
See RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS 
See also RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS/REGULATORY GUIDES 
Statistical analysis of selected parameters for predicting food chain 
transport and internal dose of radionuclides. Final report, 5:1774 
(NUREG/CR-1004) 
RADIOACTIVE MATERIALS/CONTAINERS 
Shipping containers for nuclear material: a descriptive 
bibliography, 5:1632 (NUREG/CR-0614) 
RADIOACTIVE MATERIALS/TRANSPORT 
Shipping containers for nuclear material: a descriptive 
biblio reohy: 5:1632 (NUREG/CR-0614) 
RADIOACTI E PARTICULATES 
See PARTICLES 
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RADIOACTIVE WASTE DISPOSAL/GEOLOGIC DEPOSITS 

Mechanical modeling of nuclear waste disposal in argillite at the 
Nevada Test Site, 5:290 (SAND-79-1047C) 

Waste disposal in granite: preliminary results from Stripa, Sweden, 
5:284 (LBL-9424) 

RADIOACTIVE WASTE DISPOSAL/PACKAGING 

Integrity demonstration test of radioactive waste packages deep- 
sea disposal. Hanging down-drawing up sea tests of multistage 
type and monolithic solid type packages, 5:318 (JAERI-M-7780) 

RADIOACTIVE WASTE DISPOSAL/RESEARCH 

PROGRAMS 

Office of Waste Isolation progess report, June 1978, 5:299 (Y/ 
OWI/TM-43/9) 

United States National Waste Terminal Storage argillaceous rock 
studies, 5:280 (CONF-790938-5) 

RADIOACTIVE WASTE DISPOSAL/SALT DEPOSITS 

Processes and parameters involved in modeling radionuclide 
transport from bedded salt repositories. Final report. Technical 
memorandum, 5:297 (UCRL-15095) 

RADIOACTIVE WASTE DISPOSAL/SITE SELECTION 

Preliminary go ge and geophysical data of the UE2Sa-3 
exploratory drill hole, Nevada Test Site, Nevada, 5:298 (USGS- 
1543-6) 

RADIOACTIVE WASTE DISPOSAL/UNDERGROUND 

DISPOSAL 

Flowability of bulk solids used in shale fracturing grouts as 
determined by the Jenike and Johanson method, 5:288 (ORNL/ 
TM-6882) 

Investigation of the regional characteristic of the Devonian shales 
for the storage/disposal of radioactive wastes, 5:281 (CONF- 
790938-6) 

Pre-WIPP in-situ experiments in salt. Part I. Executive summary. 
Part II. Program description, 5:289 (SAND-79-0625) 

RADIOACTIVE WASTE FACILITIES/BOREHOLES 

Test plan: Potash Core Test. WIPP experimental program 
borehole plugging, 5:292 (SAND-79-1306) 

RADIOACTIVE WASTE FACILITIES/DECOMMISSIONING 

Field test programs of borehole plugs in southeastern New 
Mexico, 5:294 (SAND-79-1634C) 

RADIOACTIVE WASTE FACILITIES/OFF-GAS SYSTEMS 

Evaluation of submicron particle size classification and collection 
techniques for nuclear facility off-gas streams, 5:223 (ENICO- 
1003) 

RADIOACTIVE WASTE FACILITIES/SAFETY 

Development of scenarios for long-term release of radionuclides 
from the proposed waste isolation pilot plant in southeastern 
New Mexico, 5:303 (SAND-79-0955C) 

RADIOACTIVE WASTE MANAGEMENT 
See also RADIOACTIVE WASTE STORAGE 
Policy report on high level radioactive wastes, 5:254 
RADIOACTIVE WASTE MANAGEMENT/MEETINGS 
Ceramics in nuclear waste management, 5:235 (CONF-790420-) 
RADIOACTIVE WASTE MANAGEMENT/RISK 

ASSESSMENT 

Determination of performance criteria for high-level solidified 
nuclear waste, 5:253 (UCID-18121) 

RADIOACTIVE WASTE PROCESSING/ADSORPTION 

Functionalized glass beads for the recovery of waste radioactive 
elements. Final report (Fixation of EDTA on beads for sorbing 
Pu, U, Cs, Sr), 5:265 (DOE/SR/00968-6) 

RADIOACTIVE WASTE PROCESSING/COMBUSTION 

Design of an experimental incinerator for alpha waste, 5:266 (DP- 
1521 


RADIOACTIVE WASTE PROCESSING/COMPACTING 

Pelleted waste form for high-level ICPP wastes, 5:241 (CONF- 
790420-) 

RADIOACTIVE WASTE PROCESSING/DISSOLUTION 
Actinide recovery from combustible waste: the Ce(IV)-NHO; 

system. Final report, 5:271 (RFP-2907) 

Waste management analysis for the nuclear fuel cycle: actinide 
recovery sm combustible waste, October 1977-March 1978, 
5:270 (RFP-2798) 

RADIOACTIVE WASTE PROCESSING/ION EXCHANGE 
Laboratory evaluation of an ion exchange process for removing 

cesium from Purex acid waste solutions, 5:272 (RHO-CD-739) 

RADIOACTIVE WASTE PROCESSING/LIQUID WASTES 
Process and plant improvements in the management of radioactive 

effluents (Trombay), 5:249 

RADIOACTIVE WASTE PROCESSING/MELTING 
Volume reduction of metallic waste, 5:273 (RHO-SA-91) 

RADIOACTIVE WASTE PROCESSING/RADIOACTIVE 
WASTE PROCESSING 
DOE materials program supporting immobilization of radioactive 

wastes, 5:256 (CONF-790420-) 

RADIOACTIVE WASTE PROCESSING/SOLIDIFICATION 
Ceramics in nuclear waste management, 5:235 (CONF-790420-) 
Development of cermets for high-level radioactive waste fixation, 

5:261 (CONF-790420-) 
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FUETAP (formed under elevated temperatures and pressures) 
concretes as hosts for radioactive wastes, 5:260 (CONF-790420-) 

Processes for immobilization of high-level solid wastes by glass 
and ceramic matrices, 5:263 (CONF-790420- 

Research and development activities: High-Level Waste 
Immobilization Program. Quarterly progress reports, January- 
December 1978, 5:269 (PNL-2999(Pts. 1-4 

RADIOACTIVE WASTE PROCESSING/SOLVENT 

EXTRACTION 

Recovery of actinides from TBP-NazCos scrub-waste solutions: 
the ARALEX process, 5:255 (ANL-79-74) 

tADIOACTIVE WASTE PROCESSING/STABILIZATION 

Stabilization of high-level waste from a chloride volatility nuclear 
fuel reprocessing system, 5:264 (CONF-790420-) 

tADIOACTIVE WASTE PROCESSING/VITRIFICATION 

Remote experimental facility to solidify SRP high-level waste, 
5:267 (DP-MS-79-53) 

Vitrification of Hanford wastes in a joule-heated ceramic melter 
and evaluation of resultant canisterized product, 5:268 (PNL- 
2904) 

Vitrification of Hanford radioactive defense wastes, 5:258 (CONF- 
790420-) 

Vitrification of ICPP high-level zirconia calcine, 5:262 (CONF- 


790420- 
tADIOACTIVE WASTE STORAGE 
Magnetic susceptibility of sodium disilicate glasses containing 
PuO: (4 to 300°K), 5:1484 (CONF-79088 1-1) 
Properties of light water reactor spent fuel cladding. Interim 
report, 5:1387 (HEDL-TME-78-70) 
‘ADIOACTIVE WASTE STORAGE/HEATING 
Conasauga Near Surface Heater Experiment. Implications for a 
repository sited in a water-saturated argillaceous formation, 
5:293 (SAND-79-1474C) 
Test results and supporting analysis of a near surface heater 
experiment in the Eleana Argillite, 5:295 (SAND-79-1746C) 
‘ADIOACTIVE WASTE STORAGE/RADIOLYSIS 
Radiolytic gas generation in concrete made with incinerator ash 
containing transuranium nuclides, 5:282 (DP-MS-79-25) 
‘ADIOACTIVE WASTE STORAGE/RESEARCH 
PROGRAMS 
Summary of results and plans of the experimental program for the 
Waste Isolation Pilot Plant, 5:296 (SAND-79-1950C) 
‘ADIOACTIVE WASTE STORAGE/SALT DEPOSITS 
Modeling of brine migration in halite, 5:305 (UCRL-82228) 
‘ADIOACTIVE WASTE STORAGE/SITE SELECTION 
Nevada nuclear waste storage investigations. Quarterly report, 
April-June 1979, 5:287 (NVO-196-11) 
‘ADIOACTIVE WASTE STORAGE/SOLID WASTES 
Multibarrier storage of Savannah River Plant waste (Borosilicate 
glass in canister), 5:283 (DP-MS-79-31) 
tADIOACTIVE WASTE STORAGE/STABILITY 
Hydrothermal stability of spent fuel and high-level waste ceramics 
in the geologic repository environment, 5:277 (CONF-790420-) 
tADIOACTIVE WASTE STORAGE/TEMPERATURE 
GRADIENTS 
Thermal aspects of the Eleana near-surface heater experiment, 
5:300 (SAND-79-1036C) 
*tADIOACTIVE WASTES 
See also HIGH-LEVEL RADIOACTIVE WASTES 
LOW-LEVEL RADIOACTIVE WASTES 
RADIOACTIVE EFFLUENTS 
tADIOACTIVE WASTES/COMPARATIVE EVALUATIONS 
Comparison of glass and crystalline waste materials, 5:238 
(CONF-790420- 
XtADIOACTIVE WASTES/CONTAINERS 
Properties of radioactive wastes and waste containers. Progress 
report No. 10, July-September 1978, 5:285 (NUREG/CR-0857) 
Properties of radioactive wastes and waste containers. Progress 
a No. 11, October-December 1978, 5:286 (NUREG/CR- 
11) 
tADIOACTIVE WASTES/CRYSTAL STRUCTURE 
Crystal chemistry of the synthetic minerals in current 
supercalcine-ceramics, 5:245 (CONF-790420-) 
RADIOACTIVE WASTES/CRYSTALLIZATION 
Effects of composition on waste glass properties, 5:240 (CONF- 
790420-) 
RADIOACTIVE WASTES/ELECTRIC CONDUCTIVITY 
Effects of composition on waste glass properties, 5:240 (CONF- 
790420-) 
Viscosity and electrical conductivity of glass melts as a function of 
waste composition, 5:239 (CONF-790420-) 
RADIOACTIVE WASTES/LEACHING 
Chemical durability and characterization of nuclear waste forms in 
a hydrothermal environment (Cu borosilicate glass; titanate 
ceramic), 5:276 (CONF-790420-) 
Corrosion behavior of zinc borosilicate simulated nuclear waste 
glass, 5:275 (CONF-790420-) 
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Devitrification and leaching effects in HLW glass: comparison of 
simulated and fully radioactive waste glass, 5:278 (CONF- 
790420-) 

Leaching characteristics of actinides from simulated reactor waste, 
Part 2 (Borosilicate glass), 5:304 (UCRL-81147(Pt.2)) 

Long-term leach rates of glasses containing actual waste, 5:279 
(CONF-790420-) 

Properties of radioactive wastes and waste containers. Progress 
report No. 10, July-September 1978, 5:285 (NUREG/CR-0857) 

Properties of radioactive wastes and waste containers. Progress 
oy, No. 11, October-December 1978, 5:286 (NUREG/CR- 

1 

Relative leach behavior of waste glasses and naturally occurring 
glasses, 5:242 (CONF-790420-) 

RADIOACTIVE WASTES/MATERIALS HANDLING 

Demonstration of radioactive sludge removal from SRP storage 
tank, 5:247 (DPSPU-79-30-11) 

RADIOACTIVE WASTES/MECHANICAL PROPERTIES 

Effect of impact energy on solid-waste composites of brittle and 
ductile materials, 5:246 (CONF-790420-) 

RADIOACTIVE WASTES/MELTING 
er tests of materials for a prototy ee sou) melter for 
lass-waste products, 5:257 (CON 
RADIOACTIVE WASTES/MICROSTRUCT URE. 

Microstructural characterization of glass and ceramic simulated 
waste forms, 5:251 (SAND-79-1667C) 

RADIOACTIVE WASTES/PHYSICAL RADIATION 

EFFECTS 

Effects of irradiation on structural properties of crystalline 
ceramics, 5:244 (CONF-790420-) 

Radiation effects in vitreous and devitrified simulated waste glass, 
5:243 (CONF-790420-) 

RADIOACTIVE WASTES/QUALITY CONTROL 

Development of comprehensive waste acceptance criteria for 
commercial nuclear waste, 5:236 (CONF-790420-) 

RADIOACTIVE WASTES/RECOMMENDATIONS 

Cleaning up commingled uranium mill tailings: is Federal 

assistance necessary, 5:1164 (EMD-79-2°) 
RADIOACTIVE WASTES/STABILITY 

Approach towards long term prediction of stability of nuclear 
waste forms, 5:237 (CONF-790420-) 

Characterization and evaluation of multibarrier nuclear waste 
forms, 5:274 (CONF-790420-) 

RADIOACTIVE WASTES/VISCOSITY 

Effects of composition on waste glass properties, 5:240 (CONF- 
790420-) 

Viscosity and electrical conductivity of = melts as a function of 
waste composition, 5:239 (CONF-790420-) 

RADIOACTIVE WASTES/WASTE TRANSPORTATION 

Transportation of radioactive wastes from nuclear fuel cycles, 
5:252 (SAND-79-1886C) 

RADIOBIOLOGICAL EFFECTS 
See BIOLOGICAL RADIATION EFFECTS 
RADIOBIOLOGY/BIOLOGICAL MODELS 
Laboratory of Radiation Biology annual progress report, 5:1866 
(ORO-3408-27) 
RADIOCARBON DATING 
See CARBON 14 
RADIOCHEMICAL ANALYSIS/SAMPLE CHANGERS 

Pneumatic system for transferring radioactive samples, 5:1544 

(DP-MS-79-50) 
RADIOCRYSTALLOGRAPHY 

See CRYSTALLOGRAPHY 
RADIODIAGNOSIS (RADIONUCLIDES) 

See NUCLEAR MEDICINE 
RADIOECOLOGICAL CONCENTRATION 

See also ENVIRONMENTAL TRANSPORT 
RADIOECOLOGICAL CONCENTRATION/ 

MATHEMATICAL MODELS 

Statistical analysis of selected parameters for predicting food chain 
transport and internal dose of radionuclides. Final report, 5:1774 
(NUREG/CR-1004) 

RADIOISOTOPE GENERATORS/THERMAL INSULATION 

Outgassing behavior of carbon-bonded carbon-fiber thermal 
insulation, 5:1501 (CONF-790625-8) 

RADIOISOTOPE HEAT SOURCES/ENVIRONMENTAL 

IMPACTS 

Environmental Development Plan for space applications, 5:324 
(DOE/EDP-0057) 

Environmental and nope em safety studies. Interaction of 
238PuO, heat sources with terrestrial and aquatic environments, 
April 1-June 30, 1979, 5:1773 (LA-7986-PR) 

RADIOISOTOPE HEAT SOURCES/RESEARCH PROGRAMS 

General-Purpose Heat Source Project, Space Nuclear Safety 
Program, and Radioisotopic Terrestrial Safety Program. 
Progress report, July 1979, 5:326 (LA-8046-PR) 

Quarterly report on the strontium heat source development 
program, Advanced Nuclear Systems and Projects Division for 
April-June 1979 (WESF ®SrF> capsules), 5:327 (PNL-1845-43) 
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RADIOISOTOPE KINETICS 

See RADIONUCLIDE KINETICS 
RADIOISOTOPE MIGRATION 

See RADIONUCLIDE MIGRATION 
RADIOISOTOPES 

See also BETA DECAY RADIOISOTOPES 

NEUTRON-RICH ISOTOPES 

RADIOISOTOPES/ENVIRONMENTAL EXPOSURE 

PATHWAY 

Preliminary evaluation of the BIODOSE computer program (For 
simulating radionuclide transport through aquatic ecosystems 
and predicting the dose to humans), 5:1792 (UCID-18267) 

RADIOISOTOPES/ENVIRONMENTAL TRANSPORT 

Preliminary evaluation of the BIODOSE computer program (For 
simulating radionuclide transport through aquatic ecosystems 
and predicting the dose to humans), 5:1792 (UCID-18267) 

RADIOISOTOPES/MAXIMUM PERMISSIBLE 

CONCENTRATION 

GAMMON activation library, 5:2087 (LA-8040-MS) 

Report of the task group on dose calculations at the meeting of 
ICRP Committee 2 April 23-26, 1979, Harwell, England, 5:1910 
(ORNL/TM-6988) 

RADIOISOTOPES/MAXIMUM PERMISSIBLE INTAKE 

Report of the task group on dose calculations at the meeting of 
ICRP Committee 2 April 23-26, 1979, Harwell, England, 5:1910 
(ORNL/TM-6988) 

RADIOISOTOPES/RADIOECOLOGICAL 

CONCENTRATION 

Preliminary evaluation of the BIODOSE computer program (For 
simulating radionuclide transport through aquatic ecosystems 
and predicting the dose to humans), 5:1792 (UCID-18267) 

RADIOISOTOPES/RADIOMETRIC ANALYSIS 

Experiments with a High Anticoincidence Ge (Li) Detector 

System, 5:1553 (RHO-SA-101) 
RADIONUCLIDE KINETICS 

(In living organisms.) 

RADIONUCLIDE KINETICS/MATHEMATICAL MODELS 

Emanation of *°?U and its radioactive daughter products from 
respirable size particles, 5:1883 (LF-60(12-78)) 

RADIONUCLIDE MIGRATION 

(In environment.) 

RADIONUCLIDE MIGRATION/MATHEMATICAL 

MODELS 

Preliminary evaluation of the BIODOSE computer program (For 
simulating radionuclide transport through aquatic ecosystems 
and predicting the dose to humans), 5:1792 (UCID-18267) 

Processes and parameters involved in modeling radionuclide 
transport from bedded salt repositories. Final report. Technical 
memorandum, 5:297 (UCRL-15095) 

Statistical analysis of selected parameters for predicting food chain 
transport and internal dose of radionuclides. Final report, 5:1774 
(NUREG/CR-1004) 

RADIONUCLIDES 
See RADIOISOTOPES 
RADIOPHARMACEUTICALS/PERFORMANCE TESTING 

Biomedical research with cyclotron produced radionuclides, 
5:1869 (COO-4268-7) 

RADON 222/RADIONUCLIDE MIGRATION 

Anomalies in concentrations of radon in the earth, 5:1772 (GJBX- 
97(79)) 

RAIN WATER/CHEMICAL ANALYSIS 

Precipitation sample handling, analysis, and storage procedures. 
Research report 4, 5:1735 (COO-1199-57) 

RAJASTHAN-1 REACTOR/FUEL MANAGEMENT 
Fuel performance and management at RAPS, 5:786 

RAJASTHAN-1 REACTOR/MODERATORS 
Moderator temperature control for RAPS, 5:790 

RAJASTHAN-1 REACTOR/POWER DISTRIBUTION 

Accuracy of estimation of reactor thermal power from secondary 
cycle measurements for RAPS, 5:785 

RAJASTHAN-| REACTOR/REACTOR CHANNELS 
Estimation of errors in RAPS-1 channel temperature monitoring 
system, 5:789 
RAJASTHAN-1 REACTOR/REACTOR INSTRUMENTATION 
Our experience with RAPS CTM system, 5:792 
RAJASTHAN-1 REACTOR/REACTOR PROTECTION 
SYSTEMS 
Safety analysis of RAPS-1 reactor protective system, 5:1128 
RAJASTHAN-1 REACTOR/REACTOR SAFETY 
Safety analysis of RAPS-1 reactor protective system, 5:1128 
RAJASTHAN-1 REACTOR/TURBOGENERATORS 
Performance of turbine auxiliaries and service systems at 
Rajasthan Atomic Power Station, 5:783 
RAJASTHAN-2 REACTOR/FUEL MANAGEMENT 
Fuel performance and management at RAPS, 5:786 
RAJASTHAN-2 REACTOR/MODERATORS 
Moderator temperature control for RAPS, 5:790 
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RAJASTHAN-2 REACTOR/POWER DISTRIBUTION 
Accuracy of estimation of reactor thermal power from secondary 
cycle measurements for RAPS, 5:785 
RAJASTHAN-2 REACTOR/REACTOR COOLING SYSTEMS 
Site testing of condenser cooling water pumps, 5:784 
RAJASTHAN-2 REACTOR/REACTOR INSTRUMENTATION 
Our experience with RAPS CTM system, 5:792 
RAJAS N-2 REACTOR/TURBOGENERA TORS 
Performance of turbine auxiliaries and service systems at 
Rajasthan Atomic Power Station, 5:783 
RANKINE CYCLE ENGINES 
Diesel organic-Rankine compound engine for long-haul trucks, 
5:1284 (CONF-781050.) 
RANKINE CYCLE ENGINES/MANUALS 
Handbook of data on selected — components for solar 
thermal ap pen 5 Nagi E/NASA/1060-78/1) 
RAPID TRAN NSIT S STEMS/ENVIRONMENTAL EFFECTS 
~— use impacts a rapid transit: implications of recent 
rience. Final report, 5:1250 (DOT-TPI-10-77-29) 
RAPII TRANSIT SYSTEMS/ENVIRONMENTAL IMPACTS 
Land use impacts of BO transit: implications of recent 
experience, 5:1251 T-TPI-10-77-31) 
RAPID TRANSIT SYSTEMS/LAND USE 
Land use impacts of rapid transit: implications of recent 
experience. Final report, 5:1250 (DOT-TPI-10-77-29) 
RAPS-1 REACTOR 
See RAJASTHAN-1 REACTOR 
RAPS-2 REACTOR 
See RAJASTHAN-2 REACTOR 
RARE EARTH ALLOYS/CRYSTAL STRUCTURE 
Development of magnetic order in superconducting systems, 
5:2201 (BNL-26655) 
RARE EARTH ALLOYS/NEUTRON DIFFRACTION 
Development of magnetic order in superconducting systems, 
5:2201 (BNL-26655) 
RARE EARTH ALLOYS/SUPERCONDUCTIVITY 
Development of magnetic order in superconducting systems, 
5:2201 (BNL-26655) 
RARE EARTHS 
See also CERIUM 
NEODYMIUM 
SAMARIUM 


TERBIUM 

RARE EARTHS/ISOMER SHIFT 

Isomer shifts in the rare earth. Chapter 10, 5:2004 
RARE GASES 
See also ARGON 

HELIUM 
KRYPTON 
NEON 


XENON 

RARE GASES/BINARY MIXTURES 

Diffusion coefficients of krypton-noble gas systems, 5:1984 
RAYON/MECHANICAL PROPERTIES 

Outgassing behavior of carbon-bonded carbon-fiber thermal 

insulation, 5:1501 (CONF-790625-8) 

RAYON/PHYSICAL PROPERTIES 

Outgassing behavior of carbon-bonded carbon-fiber thermal 

- insulation, 5:1501 (CONF-790625-8) 
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See REFUSE DERIVED FUELS 
REACTOR ACCIDENTS 
See also DESIGN BASIS ACCIDENTS 
EXCURSIONS 
FUEL ELEMENT FAILURE 
LOSS OF COOLANT 
LOSS OF FLOW 
MELTDOWN 
POWER-COOLING-MISMATCH ACCIDENTS 
REACTOR CORE DISRUPTION 
TRANSIENT OVERPOWER ACCIDENTS 
REACTOR ACCIDENTS/BIBLIOGRAPHIES 
Summary and bibliography of safety-related events at pressurized- 
water nuclear power plants as reported in 1978, 5:1082 
(NUREG/CR-0861) 
REACTOR ACCIDENTS/SIMULATION 
Comparison of fission-gas release and mechanical behavior during 
transient nuclear and electrical heating of light-water-reactor 
fuels, 5:1085 (NUREG/CR-1001) 
REACTOR ACCIDENTS/TEMPERATURE GRADIENTS 
Comparison of fission-gas release and mechanical behavior during 
transient nuclear and electrical heating of light-water-reactor 
fuels, 5:1085 (NUREG/CR-1001) 
REACTOR CHANNELS 
(Passage through the reactor.) 
See also FUEL CHANNELS 
REACTOR CHANNELS/TEMPERATURE MEASUREMENT 
Estimation of errors in RAPS-1 channel temperature monitoring 
system, 5:789 





REACTOR COMPONENTS 


REACTOR COMPONENTS 
See also BREEDING BLANKETS 
FUEL ELEMENTS 
REACTOR CHANNELS 
REACTOR COOLING SYSTEMS 
REACTOR CORES 
%EACTOR COMPONENTS/CREEP 

Background to the elastic creep-fatigue rules of the ASME B and 
PV Code Case 1592, 5:929 

Creen-fatigue damage under multiaxial conditions, 5:926 

Some recent mathematical developments in bounding and 
approximating transient creep solutions, 5:843 (CONF-790874-1) 

.EACTOR COMPONENTS/DEFORMATION 

Finite element historical deformation analysis in piecewise linear 
plasticity by mathematical programming, 5:885 (INIS-mf-4690) 

EACTOR COMPONENTS/DESIGN 

Reactor development program. Progress report, July 1979 
(LMFBR), 5:982 (ANL-RDP-85) 

EACTOR COMPONENTS/ELASTICITY 

Improved energy conserving implicit time integration algorithm 

or nonlinear dynamic structural analysis, 5:889 (INIS-mf-4690) 

EACTOR COMPONENTS/FAILURE MODE ANALYSIS 

Risk analysis methods development. Tenth quarterly report, April- 
June 1979 (LMFBR), 5:997 (GEFR-14023-10) 

EACTOR COMPONENTS/FAILURES 

Confidence bounds for failure probability in mechanical systems, 
5:857 (INIS-mf-4690) 

Probabilistic approach to determine the integrity of multi- 
component reactor structures using limited test data, 5:775 
(INIS-mf-4690) 

EACTOR COMPONENTS/FATIGUE 

Background to the elastic creep-fatigue rules of the ASME B and 
PV Code Case 1592, 5:929 

Creep-fatigue damage under multiaxial conditions, 5:926 

EACTOR COMPONENTS/FORECASTING 

Internationalization of the nuclear industry of France and F.R. 
Germany. An industry analysis, 5:740 (INIS-mf-4699) 

EACTOR COMPONENTS/IMPACT SHOCK 

Finite-difference analysis of shells impacting rigid barriers, 5:1069 
(INIS-mf-4690) 

EACTOR COMPONENTS/IMPACT STRENGTH 

Finite-difference analysis of shells impacting rigid barriers, 5:1069 
(INIS-mf-4690) 

EACTOR COMPONENTS/MARKET 

Internationalization of the nuclear industry of France and F.R. 
Germany. An industry analysis, 5:740 (INIS-mf-4699) 

EACTOR COMPONENTS/MECHANICAL VIBRATIONS 

Analysis method for calculating vibration characteristics of beams 
with intermediate supports, 5:979 (ANL-CT-79-41) 

EACTOR COMPONENTS/MEETINGS 

Identification and system parameter estimation, 5:1097 

EACTOR COMPONENTS/PLASTICITY 

Complete solutions of elastic-plastic discretized structures by 
linear programming, 5:887 (INIS-mf-4690) 

Viscoplastic finite element analysis by unconditionally stable 
implicit methods, 5:891 (INIS-mf-4690) 

EACTOR COMPONENTS/RELIABILITY 

Confidence bounds for failure probability in mechanical systems, 
5:857 (INIS-mf-4690) 

Probabilistic approach to determine the integrity of multi- 
component reactor structures using limited test data, 5:775 
(INIS-mf-4690) 

Probability evaluation for dynamic response combinations, 5:867 
(INIS-mf-4690) 

Reliability based design under multiple load combinations, 5:850 
(INIS-mf-4690) 

EACTOR COMPONENTS/RESPONSE FUNCTIONS 

Response of equipment to aircraft impact, 5:1105 

EACTOR COMPONENTS/SEISMIC EFFECTS 

ANSR. A general purpose computer program for analysis of 
nonlinear structural response, 5:858 (INIS-mf-4690) 

EACTOR COMPONENTS/STRESS ANALYSIS 

Advanced applications of boundary-integral equation methods, 
5:882 (INIS-mf-4690) 

ANSR. A general purpose computer program for analysis of 
nonlinear structural response, 5:858 (INIS-mf-4690) 

ee of gloval-local finite element analysis, 5:879 (INIS- 
m 


— of the boundary-integral-equation method to the 

three-dimensional thermoelastic problem, 5:881 (INIS-mf-4690) 

Approximate solution of plane thermal stress problems in doubly- 
—— region based on an integral equation, 5:897 (INIS-mf- 


Automated analysis and design of complex structures, 5:870 
(INIS-mf-4690) 

Automatic surface element generator for calculating membrane 
and bending stresses from three dimensional finite element 
results, 5:855 (INIS-mf-4690) 
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Collocation finite element method with prior matrix condensation, 
5:896 (INIS-mf-4690) 

Complete solutions of elastic-plastic discretized structures by 
linear programming, 5:887 (INIS-mf-4690) 

Complex stiffness formulation for the finite element analysis of 
anisotropic axisymmetric solids subjected to nonsymmetric 
loads, 5:886 (INIS-mf-4690) 

Determination of stress intensity factors using mixed elements, 
5:856 (INIS-mf-4690) 

Development of an inelastic stress analysis code 'KINE-T’ and its 
evaluations, 5:853 (INIS-mf-4690) 

Dynamic instability aualysis of axisymmetric shells by finite 
element method with convected coordinates, 5:804 (INIS-mf- 
4690) 

Efficient nonlinear analysis by factored matrix modification, 5:900 
(INIS-mf-4690) 

Elastic-plastic analysis of complex structures using finite element 
method with Lagrange multipliers, 5:899 (INIS-mf-4690) 

Evaluation of various acceleration factors for plasticity analysis, 
5:875 (INIS-mf-4690) 

Finite difference method at arbitrary irregular meshes in non- 
linear problems of applied mechanics, 5:892 (INIS-mf-4690) 

Finite element analysis of inelastic structural behavior, 5:876 
(INIS-mf-4690) 

Finite element historical deformation analysis in piecewise linear 
plasticity by mathematical programming, 5:885 (INIS-mf-4690) 

Hybrid finite element procedures for analyzing through flaws in 
plates in bending, 5:861 (INIS-mf-4690) 

Implementation of SAP-IV on a minicomputer disc operating 
system, 5:862 (INIS-mf-4690) 

Implementation of a variable-step integration technique for 
nonlinear structural dynamic analysis, 5:898 (INIS-mf-4690) 

Improved energy conserving implicit time integration algorithm 

or nonlinear dynamic structural analysis, 5:889 (INIS-mf-4690) 

INTRANS. A computer code for the non-linear structural 
response analysis of reactor internals under transient loads, 
5:1070 (INIS-mf-4690) 

Large strain elastic-plastic analysis of two-dimensional quasi-static 
structures, 5:849 (INIS-mf-4690) 

Modal representation of geometrically nonlinear behavior by the 
finite element method, 5:895 (INIS-mf-4690) 

Modéling structures for simulating nonlinear response, 5:893 
(INIS-mf-4690) 

Modification of Newmark’s algorithm to achieve effective 
numerical dissipation, 5:890 (INIS-mf-4690) 

New finite element for plate bending analysis, 5:851 (INIS-mf- 
4690) 


Numerical implementation of a transverse-isotropic inelastic, 
work-hardening constitutive model, 5:848 (INIS-mf-4690) 

Numerical and substructuring analysis for discontinuous thin shells 
of revolution, 5:877 (INIS-mf-4690) 

Piping analysis program of ASEA-ATOM, 5:1068 (INIS-mf-4690) 

Practical aspects of probabilistic structural reliability analyses, 
5:874 (INIS-mf-4690) 

Probability of extreme !oad combination, 5:869 (INIS-mf-4690) 

Reliability analysis and assessment of structural systems, 5:873 
(INIS-mf-4690 

Shells on elastic foundations, 5:883 (INIS-mf-4690) 

Some recent developments in computational capabilities for 
nonlinear finite element analysis, 5:878 (INIS-mf-4690) 

Stresses and displacements in cylindrical shells subject to arbitrary 
temperature distribution, 5:865 (INIS-mf-4690) 

Substructure deletion in finite element methods, 5:884 (INIS-mf- 
4690) 


Theoretical and experimental studies of the nonlinear transient 
responses of plates subjected to fragment impact, 5:863 (INIS- 
mf-4690) 

Thermal and thermal stress analysis of a pool type LMFBR deck 
structure, 5:794 (CONF-790802-48) 

Thermoelastoplastic solution of a thick-walled tube subjected to 
transient thermal and pressure loadings, 5:880 (INIS-mf-4690) 

Transient thermal stresses in a transversely isotropic solid cylinder 
due to the sudden local heat-generation, 5:864 (INIS-mf-4690) 

Unsteady thermal stresses in a finite short circular cylinder with 
an arbitrary heat supply, 5:859 (INIS-mf-4690) 

Vector methods of solving nonlinear equations of motion, 5:894 
(INIS-mf-4690) 

Viscoplastic finite element analysis by unconditionally stable 
implicit methods, 5:891 (INIS-mf-4690) 


REACTOR COMPONENTS/THERMAL SHOCK 


Thermal shock on a finite orthotropic thin shell, 5:872 (INIS-mf- 


4690) 
REACTOR COMPONENTS/THERMAL STRESSES 


Approximate solution of plane thermal stress problems in doubly- 
connected region based on an integral equation, 5:897 (INIS-mf- 
4690 


— shock on a finite orthotropic thin shell, 5:872 (INIS-mf- 
90) 
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Transient thermal stresses in a transversely isotropic solid cylinder 

due to the sudden local heat-generation, 5:864 (INIS-mf-4690) 
REACTOR COMPONENTS/WELDED JOINTS 

Finite element simulation of the welding process and structural 

behavior of welded components, 5:846 (INIS-mf-4543) 
REACTOR CONTROL SYSTEMS 

(The processes and operations ensuring the control and safe running of 
a nuclear reactor.) 

REACTOR CONTROL SYSTEMS/PROCESS COMPUTERS 
Multiple implementation of a reactor protection code in PHI2, 
PASCAL, and IFTRAN on the SIEMENS-330 computer, 

5:942 (KFK-2642) 
REACTOR CONTROL SYSTEMS/RELIABILITY 

Multiple implementation of a reactor protection code in PHI2, 
PASCAL, and IFTRAN on the SIEMENS-330 computer, 
5:942 (KFK-2642) 

REACTOR CONTROL THEORY 
See REACTOR KINETICS 
REACTOR COOLING SYSTEMS 
See also PRIMARY COOLANT CIRCUITS 
REACTOR COOLING SYSTEMS/MIXING 
Multiple-jet thermal mixing in a piping tee, 5:906 
REACTOR COOLING SYSTEMS/PUMPS 
Site testing of condenser cooling water pumps, 5:784 
REACTOR COOLING SYSTEMS/REACTOR 
INSTRUMENTATION 
Process instruments for sodium cooled fast reactors, 5:807 
REACTOR COOLING SYSTEMS/SEISMIC EFFECTS 

Post-earthquake evaluation of nuclear piping systems, 5:1036 
(INIS-mf.4689) 

REACTOR COOLING SYSTEMS/TEMPERATURE 

CONTROL 

Problems in chilled water system instrumentation, 5:788 

REACTOR CORE DISRUPTION/CONTAINMENT BUILDINGS 

Potential hazard to secondary containment from HCDA- 
generated missiles and sodium fires (LMFBR), 5:1090 (SAN- 
0115-097-T1) 

REACTOR CORE DISRUPTION/FUEL MOTION 

DETECTION 

Advanced reactor safety research quarterly report, April-June 
1978 (LMFBR), 5:1079 (NUREG/CR-0469(Vol.7)) 

PINEX-2 experiment: concept verification of an inherent 
shutdown mechanism for HCDA's (LMFBR), 5:1000 (HEDL- 
SA-1737-FP) 

REACTOR CORE DISRUPTION/HYDRAULICS 

Structural formulation for upper internals of LMFBR, 5:986 
(CONF-790802-68) 

REACTOR CORE DISRUPTION/HYDRODYNAMICS 

Hydrodynamic and elastoplastic structural analysis of fast breeder 
reactor core accident, 5:1004 (INIS-mf-4592) 

REACTOR CORE DISRUPTION/PRESSURE GRADIENTS 

Three-dimensional fluid-structure interaction dynamics of a 1- 
reactor in-tank component (LMFBR), 5:985 (CONF-790802-67) 

REACTOR CORE DISRUPTION/STRESS ANALYSIS 

Hydrodynamic and elastoplastic structural analysis of fast breeder 
reactor core accident, 5:1004 (INIS-mf-4592) 

REACTOR CORE RESTRAINTS/RESEARCH PROGRAMS 

Core restraint development. Quarterly progress report for period 
ending November 30, 1978 (LMFBR), 5:819 (WARD-CR- 
94000- 1 


) 
REACTOR CORES/FUEL MANAGEMENT 
Fuel management service for Tarapur Atomic Power Station core 
thermal hydraulics, 5:754 
REACTOR CORES/HYDRAULICS 
Analytical method to accurately predict LMFBR core flow 
distribution, 5:793 (CONF-790602-87) 
REACTOR CORES/MELTDOWN 
Preliminary design of a containment to withstand core melt for a 
1,100 MWe LWR system, 5:1120 
REACTOR CORES/NEUTRON TRANSPORT THEORY 
Computational efficiency of numerical methods for the 
multigroup, discrete-ordinates neutron transport equations: the 
slab geometry case, 5:2183 
REACTOR CORES/SEISMIC EFFECTS 
SCRAP: input, output, and source listings, 5:980 (ANL-CT-79-48) 
REACTOR CORES/SUPPORTS 
Property changes in fast-reactor core-support components due to 
low dose rate, long-time irradiation, 5:821 
REACTOR FUEL ELEMENTS 
See FUEL ELEMEN7S 
REACTOR FUELING/CONTROL SYSTEMS 
High speed puff and automatic pressure control system in JIPP T- 
2 facility, 5:2318 (IPPJ-DT- 45) 
REACTOR FUELS 
See NUCLEAR FUELS 
REACTOR INSTRUMENTATION/INSPECTION 
Incoming inspection of instrumentation equipment for a nuclear 
power plant, 5:1717 


REACTOR SITES/RADIATION MONITORING 


Quality practices and problems in getting quality components for 
reactor instrumentation, 5:1720 
REACTOR INSTRUMENTATION/MAINTENANCE 
Hardware and layout = affecting maintainability, 5:923 
REACTOR INSTRUME 
TESTING 


ATION/PERFORMANCE 


Facilities for evaluation testing of process instruments, 5:1715 
REACTOR INSTRUMENTATION/PLANNING 

Hardware and layout aspects affecting maintainability, 5:923 
REACTOR INSTRUMENTATION/QUALITY CONTROL 

Quality practices and problems in getting quality components for 

reactor instrumentation, 5:1720 
REACTOR INSTRUMENTATION/TEMPERA TURE 
MEASUREMENT 
Our experience with RAPS CTM system, 5:792 
REACTOR INTERNALS/STRESS ANALYSIS 

Structural formulation for upper internals of LMFBR, 5:986 
(CONF-790802-68) 

Three-dimensional fluid-structure interaction dynamics of a pool- 
reactor in-tank component (LMFBR), 5:985 (CONF-7' 2-67) 

REACTOR KINETICS/COMPUTER CODES 

—— and programs for two- and three-dimensional 
calculations of energy release fields in reactors with hexagonal 
geometry, 5:836 (IAE-2929) 

REACTOR KINETICS/NUMERICAL SOLUTION 

Test of a simple implicit method for the numerical integration of 
neutron kinetics equations, 5:837 (IKE-6-120) 

REACTOR LATTICES/NEUTRON DIFFUSION EQUATION 

New consistent definition of the homogenized diffusion coefficient 
of a lattice, limitations of the homogenization concept, and 
discussion sey defined coefficients, 5:835 (BARC-989) 

REACTOR MATERIALS 

(See also specific materials.) 

See also NUCLEAR FUELS 
REACTOR MATERIALS/CREEP 

Numerical integration of some new unified plasticity-creep 

formulations, 5:854 (INIS-mf-4690) 
REACTOR MATERIALS/ELASTICITY 

Dispersion and anisotropy induced in finite element analysis, 5:888 
(INIS-mf-4690) 

Numerical implementation of a transverse-isotropic inelastic, 
work-hardening constitutive model, 5:848 (INIS-mf-4690) 

REACTOR MATERIALS/IMPACT STRENGTH 

Theoretical and experimental studies of the nonlinear transient 
responses of plates subjected to fragment impact, 5:863 (INIS- 
mf-4690) 

REACTOR MATERIALS/MECHANICAL PROPERTIES 

Some trends in constitutive equation model development for high- 
temperature behavior of fast-reactor structural alloys, 5:805 
(INIS-mf-4690) 

REACTOR MATERIALS/PLASTICITY 

Evaluation of various acceleration factors for plasticity analysis, 
5:875 (INIS-mf-4690) 

Numerical integration of some new unified plasticity-creep 
formulations, 5:854 (INIS-mf-4690) 

Numerical scheme for treating strain-rate-dependent plasticity in 
piece-wise-linear incremental analysis, 5:860 (INIS-mf-4690) 

REACTOR MATERIALS/STRESS ANALYSIS 

General solution of the plane problem thermoelasticity in polar 
coordinates, 5:866 (INIS-mf-4690) 

REACTOR PROTECTION SYSTEMS/COMPUTER NETWORKS 
Multiple implementation of a reactor protection code in PHI2, 
PASCAL, and IFTRAN on the SIEMENS-330 computer, 

5:942 (KFK-2642) 
REACTOR PROTECTION SYSTEMS/VALUES 

Licensee event report analysis for selected safety system valves, 
$:1003 (IDO-1570-T22) 

REACTOR SAFETY 

(Theoretical and experimental investigations of the behavior of reactor 
types and designs under various real or hypothetical accidents.) 
See also REACTOR SAFETY EXPERIMENTS 

HTGR safety program, 5:771 (GA-A-15415) 

Multiple implementation of a reactor protection code in PHI2, 
PASCAL, and IFTRAN on the SIEMENS-330 computer, 
5:942 (KFK-2642) 

Reactor development program. Progress report, July 1979 
(LMFBR), 5:982 (ANL-RDP-85) 

Risk analysis methods development. Tenth quarterly report, April- 
June 1979 (LMFBR), 5:997 (GEFR-14023-i0) 

REACTOR SAFETY/MISSILE PROTECTION 

Reinforced concrete behaviour due to missile impact, 5:1075 

REACTOR SAFETY/RESEARCH PROGRAMS 
Advanced reactor safety research quarterly report, April-June 
1978 (LMFBR), 5:1079 (NUREG/CR-046%Vol.7)) 
REACTOR SAFETY EXPERIMENTS/SEISMIC EFFECTS 
Seismic testing facility Tournesol’, 5:984 (CEA-CONF-4189) 
REACTOR S /RADIATION MONITORING 

Aerial radioiogical survey of the area surrounding the Edwin I. 

Hatch Nuclear Plant, Baxley, Georgia, 5:1762 (EGG-1183-1726) 
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REACTOR SITES/STRESS ANALYSIS 
Analysis of underground reactor siting, 5:1098 
REACTOR STABILITY/REACTOR KINETICS 
Technique for calculating the controllability of a nuclear reactor 
with respect to spontaneous power oscillations, 5:839 (ITEF- 
1978) 
REACTOR TECHNOLOGY/RESEARCH PROGRAMS 
Reactor technology. Progress report, April-June 1979, 5:840 (LA- 
7992-PR) 
RECOMBINATION/MATHEMATICAL MODELS 
Theory of recombination processes, 5:2238 (CONF-790860-1) 
RECORDS RETRIEVAL 
See INFORMATION RETRIEVAL 
RECYCLE (FUEL) 
See FUEL CYCLE 
RED GIANT STARS/STAR MODELS 
Helium abundance in galactic globular clusters, 5:1976 
REFRACTORIES/FRACTURE PROPERTIES 


Materials research for the clean utilization of coal. Quarterly 
iar report, July-September 1978, 5:10 (FE-6010-17) 
REFUS 


See SOLID WASTES 
REFUSE DERIVED FUELS 
See also MUNICIPAL WASTES 
SOLID WASTES 
SYNTHETIC FUELS 
REFUSE DERIVED FUELS/GASEOUS WASTES 
Quarterly report, January 1-March 31, 1979, 5:1737 (IS-4707) 
REFUSE DERIVED FUELS/RESEARCH PROGRAMS 
Gas turbine demonstration of pyrolysis-derived fuels. Second 
technical progress report, April 1-June 30, 1979, 5:352 (SAN- 
1839-T2) 
REGGE POLES/GAUGE INVARIANCE 
Vanishing graphs, planarity, and reggeization, 5:2081 
REGION I 
See NORTH ATLANTIC REGION 
REGION IV 
See SOUTHEAST REGION 
REGION VI 
See SOUTHWEST REGION 
REGOLITH 
See OVERBURDEN 
REGULATORY GUIDES/COMPLIANCE 
Statistical analysis of selected parameters for predicting food chain 
transport and internal dose of radionuclides. Final report, 5:1774 
(NUREG/CR- 1004) 
REINFORCED CONCRETE/BLAST EFFECTS 
Interim report on use of steel fibers in concrete slab construction 
to resist spai! caused by high-explosive blast effects, 5:1621 
(UCID-18251) 
REINFORCED CONCRETE/CRACKS 
Analysis of reinforced concrete containment vessels considering 
concrete cracking, 5:908 
Effects of thermal cracking on the dynamic behaviour of 
reinforced concrete containment structures, 5:922 
REINFORCED CONCRETE/IMPACT TESTS 
Full-scale tornado-missile impact tests, 5:1111 
Local behaviour of reinforced concrete walls under hard missile 
impact, 5:1107 
Reinforced concrete behaviour due to missile impact, 5:1075 
REINFORCED CONCRETE/MISSILE PROTECTION 
Local behaviour of reinforced concrete walls under hard missile 
impact, 5:1107 
REINFORCED CONCRETE/RESEARCH PROGRAMS 
Interim report on use of steel fibers in concrete slab construction 
to resist spall caused by high-explosive blast effects, 5:1621 
(UCID-18251) 
REINFORCED CONCRETE/SEISMIC EFFECTS 
Design considerations for seismic tangential shear in reinforced 
concrete containment structures, 5:1103 
REINFORCED CONCRETE/SHEAR 
Design considerations for seismic tangential shear in reinforced 
concrete containment structures, 5:1103 
REINFORCED CONCRETE/SPECIFICATIONS 
Design of reinforced concrete containments, 5:762 
REINFORCED CONCRETE/STRESS ANALYSIS 
Design of reinforced concrete containments, 5:762 
a capacity control of a reinforced concrete shell section, 


REINFORCED CONCRETE/STRESSES 
Containment system selection, 5:752 
REINFORCED CONCRETE/SYSTEM FAILURE ANALYSIS 
Structural integrity testing of nuclear power plant containment 
structures, 5:918 
REINFORCED CONCRETE/THERMAL STRESSES 
Effects of thermal cracking on the dynamic behaviour of 
reinforced concrete containment structures, 5:922 
RELATIVITY THEORY/EQUATIONS OF STATE 
Must ultrabaric matter be superiuminal?, 5:2168 
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RELATIVITY THEORY/WAVE PROPAGATION 
Must ultrabaric matter be superluminai?, 5:2168 
EM 


See DOSE EQUIVALENTS 
REMOTE VI iG EQUIPMENT/PERFORMANCE TESTING 
PINEX-2 experiment: yay verification of an inherent 
shutdcewn mechanism for HCDA’s (LMFBR), 5:1000 (HEDL- 


RAMS 
See also DEMONSTRATION PROGRAMS 
RESEARCH PROGRAMS/FEDERAL ASSISTANCE 
PROGRAMS 
Assessing the ter of Federal commercially directed R and D, 
5:1163 (PAD-79-69) 
RESEARCH REACTORS 
See also CIRUS REACTOR 


IBR-2 REACTOR 
IBR-30 REACTOR 
IEAR-1 REACTOR 
IRT REACTOR 
JMTR REACTOR 
NSRR REACTOR 
RESEARCH REACTORS/NUCLEAR FUELS 
Physical aspects of choosing fuel for a research fast reactor, 5:799 
(FEI-850 
RESEARCH REACTORS/SPECIFICATIONS 
— possibilities of the PIC reactor, 5:965 (INIS-mf- 
1 


) 
RESERVOIR ENGINEERING/BIBLIOGRAPHIES 
Annotated research vane or for geothermal reservoir 
fa ey | 5:660 (LBL-8664) 
RESERVOIR ROCK 
See also FRACTURED RESERVOIRS 
RESERVOIR ROCK/FLUID FLOW 
Method of measuring horizontal fluid flow behind casing in 
subsurface formations with sequential logging for interfering 
isotope compensation and increased measurement accuracy 
(Patent), 5:127 
RESERVOIR ROCK/MICROSTRUCTURE 
Toward understanding reservoir rock and transport therein, 5:61 
(GONF-790805-P 1) 
RESERVOIR ROCK/POROSITY 
Interfacial effects in the recovery of residual oil by displacement, 
5:58 (CONF-790805-P1) 
Toward understanding reservoir rock and transport therein, 5:61 
(CONF-790805-P 1) 
RESERVOIR ROCK/ROCK-FLUID INTERACTIONS 
Experimental determination of particle-size distributions from 
proppant interactions with tight reservoir rocks, 5:175 (CONF- 
790805-P3 
RESIDENTIAL BUILDINGS 
See also pn ee T BUILDINGS 


HOU. 
RESIDENTIAL BUILDINGS/AIR CONDITIONING 
Structural thermal mass and comfort cooling requirements of 
residences in various US climates, 5:1232 (CONF-790328-P2) 
RESIDENTIAL BUILDINGS/COOLING LOAD 
Structural thermal mass and comfort cooling requirements of 
residences in various US climates, 5:1232 (CONF-790328-P2) 
RESIDENTIAL BUILDINGS/DESIGN 
Biotechnic strategies in bioshelters, 5:525 
RESIDENTIAL BUILDINGS/ENERGY CONSERVATION 
Biotechnic strategies in bioshelters, 5:525 
Effects of energy conservation in residential and commercial 
buildings, 5:1229 
First edition of the energy conservation design manual for new 
residential buildings, 5:1243 
RESIDENTIAL BUILDINGS/ENERGY CONSUMPTION 
Effects of energy conservation in residential and commercial 
buildings, 5:1229 
— mass: its role in residential construction, 5:1240 (LBL- 
) 
RESIDENTIAL BUILDINGS/INDOOR AIR POLLUTION 
Indoor/outdoor measurements of formaldehyde and total 
aldehydes, 5:1241 (LBL-9397) 
RESIDENTIAL BUILDINGS/SOLAR SPACE HEATING 
Biotechnic strategies in bioshelters, 5:525 
Environmental control and vegetable production in a combined 
solar collector-greenhouse, 5:483 (CONF-78041 10-) 
Solar assisted heat pumps for motel applications in La Quinta 
Motor Inn, Salt Lake City, Utah, 5:451 (CONF-780701-(Rev.)) 
RESIDENTIAL BUILDINGS/SOLAR WATER HEATING 
Solar assisted heat prey: for motel applications in La Quinta 
Motor Inn, Salt Lake City, Utah, 5:451 (CONF-780701-(Rev.)) 
RESIDENTIAL BUILDINGS/THERMAL MASS 
Structural thermal mass and comfort cooling requirements of 
residences in various US climates, 5:1232 (CONF-790328-P2) 
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RESIDENTIAL BUILDINGS/THERMODYNAMIC 
PROPERTIES 
Thermal mass: its role in residential construction, 5:1240 (LBL- 


9290) 
RESIDENTIAL BUILDINGS/VENTILATION 

Indoor/outdoor measurements of formaldehyde and total 
aldehydes, 5:1241 (LBL-9397) 

RESIDENTIAL SECTOR/APPLIANCES 

Characteristics of the housing stock and households: preliminary 
findings from the National Interim Energy Consumption 
Survey, 5:1237 (DOE/EIA-0199/P) 

RESIDENTIAL SECTOR/ENERGY CONSUMPTION 

Analysis of Federal residential energy conservation programs, 
5:1239 (DOE/TIC-10564) 

Characteristics of the housing stock and households: preliminary 
findings from the National Interim Energy Consumption 
Survey, 5:1237 (DOE/EIA-0199/P) 

RESIDENTIAL SECTOR/LOAD MANAGEMENT 

Status of load management storage demonstrations, 5:1234 
(CONF-790417-4) 

RESIDENTIAL SECTOR/THERMAL ENERGY STORAGE 

EQUIPMENT 

Status of load management storage demonstrations, 5:1234 
(CONF-790417-4 

RESIDUAL FUELS/DECONTAMINATION 

Cleaning up commingled uranium mill tailings: is Federal 

assistance necessary, 5:1164 (EMD-79-29) 
RESIDUAL OILS 

See PETROLEUM RESIDUES 
RESIDUAL PETROLEUM ° 

Survey of R & D needs in the determination of residual oil 
saturation, 5:79 (CONF-790805-P2) 

RESIDUAL PETROLEUM/CALCULATION METHODS 

Single-well chemical tracer test: direct calculation of residual oil 
saturation from field data, 5:83 (CONF-790805-P2) 

RESIDUAL PETROLEUM/MEASURING METHODS 

Residual oil saturation technology test in a consolidated sandstone 
reservoir, Bell Creek Field, Powder River County, Montana, 
5:80 (CONF-790805-P2) 

Residuai oil saturation determination, Wilmington Micellar- 
Polymer Project, October 1978-May 1979, 5:81 (CONF-790805- 
P2 


RESIDUAL PETROLEUM/MOBILITY 
Measurement and correlation of conditions for entrapment and 
mobilization of residual oil, 5:82 (CONF-790805-P2) 
RESIDUES (RADIOACTIVE) 
See RADIOACTIVE WASTES 
RESINS/AGING 
“— in CTBN modified epoxy resin stocks, 5:1509 (GEPP-TIS- 
437 


) 
RESINS/CHEMICAL RADIATION EFFECTS 
Process for curing ionizing radiation-highly sensitive resin 
composition (Patent), 5:1598 
RESINS/FABRICATION 
Method for preparing metallated filament-wound structures 
(Patent), 5:1500 
RESINS/MECHANICAL PROPERTIES 
Outgassing behavior of carbon-bonded carbon-fiber thermal 
insulation, 5:1501 (CONF-790625-8) 
RESINS/PHYSICAL PROPERTIES 
Outgassing behavior of carbon-bonded carbon-fiber thermal 
insulation, 5:1501 (CONF-790625-8) 
RESINS/TRANSITION TEMPERATURE 
Aging in CTBN modified epoxy resin stocks, 5:1509 (GEPP-TIS- 
437) 
RESOURCE CONSERVATION/GOVERNMENT POLICIES 
American view of problems of materials conservation, 5:1161 
RESOURCE CONSERVATION/MEETINGS 
Conservation of materials, 5:1157 
RESOURCE DEPLETION/MONOPOLIES 
Monopoly and the rate of extraction of exhaustible resources: 
Note, 5:1159 
RESOURCE DEVELOPMENT/RISK ASSESSMENT 
Analysis of economic risk associated with the development of a 
geothermal field, 5:623 (EPRI-WS-78-97) 
Concepts for addressing the risk of geothermal development, 5:606 
(EPRI-WS-78-97) 
RESPIRATION/BIOLOGICAL VARIABILITY 
Respiratory function of 15-week and 18-month-old Fischer-344 
rats, 5:1852 (LF-60(12-78)) 
RESPIRATORY SYSTEM 
See also LUNGS 
TRACHEA 
RESPIRATORY SYSTEM/ONCOGENIC 
TRANSFORMATIONS 
Pathologic changes induced in respiratory tract mucosa by 
polycyclic hydrocarbons of differing carcinogenic activity, 
5:1952 


ROCK BEDS/SENSIBLE HEAT STORAGE 


RESPIRATORY SYSTEM/PATHOLOGICAL CHANGES 
Pathologic changes induced in respiratory tract mucosa by 
a hydrocarbons of differing carcinogenic activity, 
5:1952 


RESPIRATORY SYSTEM/POLYCYCLIC AROMATIC 
HYDROCARBONS 
Pathologic changes induced in respiratory tract mucosa by 
ua hydrocarbons of differing carcinogenic activity, 


RESPIRATORY SYSTEM DISEASES/BIOLOGICAL MODELS 
Exposure to NO: as a model for producing emphysema: early 
results, 5:1947 (LF-60(12-78)) 
RESPIRATORY SYSTEM DISEASES/DATA ANALYSIS 
Methods for analyzing panel studies of acute health effects of air 
pollution. Technical rt No. 25, 5:1957 (COO-2874-52) 
RESPIRATORY SYSTEM DISEASES/INDICATORS 
Effects of acute exposure to NO2 on mycoplasma pulmonis 
infection in mice, 5:1946 (LF-60(12-78)) 
RESPIRATORY TRACT CELLS/CELL CULTURES 
Respiratory tract epithelium in primary culture: concurrent 
rowth and differentiation during establishment, 5:1834 
IE-FIELD PINCH/SPECIFICATIONS 
600 MW(e) reversed field pinch reactor study, 5:2281 
=a fusion reactor based on the reversed-field pinch (RFP), 


5:22: 
RHO-765 RESONANCES/PHOTOPRODUCTION 

Measurements of elastic rho- and phi-meson photoproduction 
cross sections on protons from 30 to 180 GeV, 5:2039 

RHODIUM/CATALYTIC EFFECTS 

Hydrocarbon conversion with an activated multimetallic catalytic 
composite (Patent), 5:131 

I. The interaction of ammonia with single crystal rhodium 
catalysts. II. Hydrogen and nitrogen adsorption on a W(111) 
surface: a theoretical molecular orbital approach, 5:1574 

RHODIUM ALLOYS/CRYSTAL STRUCTURE 

Development of magnetic order in superconducting systems, 
5:2201 (BNL-26655) 

RHODIUM ALLOYS/NEUTRON DIFFRACTION 

Development of magnetic order in superconducting systems, 
5:2201 (BNL-26655) 

RHODIUM ALLOYS/SUPERCONDUCTIVITY 

Development of magnetic order in superconducting systems, 
5:2201 (BNL-26655) 

Influence of magnetic ordering on the superconducting properties 
of amorphous (Zr/sub 1-x/Er/sub x/)sRh alloys, 5:2202 
(CALT-822-110) 

RHODIUM COMPOUNDS/CATALYTIC EFFECTS 

Hydrocarbon conversion with an activated multimetallic catalytic 
composite (Patent), 5:131 

RHYOLITES/ROCK-FLUID INTERACTIONS 

Brine-rock interactions, 5:665 (EPRI-WS-78-97) 

RICHLAND FFTF REACTOR 
See FFTF REACTOR 
RIEMANN WAVES 
See SHOCK WAVES 
RINGOTRON 
See ELECTRON-RING ACCELERATORS 
RINGS/CRACKS 

Numerical —s of the influence of residual stresses on crack 

closure in rings, 5:1399 
RINGS/RESIDUAL STRESSES 

Numerical analysis of the influence of residual stresses on crack 

closure in rings, 5:1399 
RISER CRACKING 

See COAL LIQUEFACTION 
RISK ASSESSMENT 

External hazards in reliability and risk assessment of nuclear 
power plants, 5:978 (AED-Conf-77-646-003) 

Probabilistic relationships in acceptable risk studies, 5:1067 (INIS- 
mf-4690) 

Risk analysis and reliability, 5:2357 (CONF-791016-1) 

RISK ASSESSMENT/MATHEMATICAL MODELS 

Long-term effects of low-level radiation exposure, experimental 
studies (Estimation of hazards to man in relation to total dose 
and dose rate), 5:1871 (BNL-26649) 

Mathematical models of cancer and their use in risk assessment. 
Technical report No. 27 (Effects of model assumptions on 
validity of predictions), 5:1875 (COO-2874-T1) 

Probability prediction model of mouse skin tumors based on 
chemical components of cigarette smoke condensates, 5:1951 
(ORNL/TM-7037) 

ROCK BEDS/MATHEMATICAL MODELS 
Rock bed computer model, 5:598 (CONF-790328-P2) 
ROCK BEDS/SENSIBLE HEAT STORAGE 

Long term performance of a 635 tonne pebble bed in continuous 
operation, 5:589 (CONF-790328-P 1) 

Passive heating and cooling using rock bin storage, 5:473 (CONF- 
790328-P2) 





ROCK DRILLING/DRILL BITS 


ROCK DRILLING/DRILL BITS 
Diamond compact cutter studies for geothermal bit design, 5:657 
ROCK-FLUID INTERACTIONS 
Experimental determination of particle-size distributions from 
proppant interactions with tight reservoir rocks, 5:175 (CONF- 
790805-P3) 
University of Florida research program on surfactant-polymer oil 
recovery systems, 5:62 (CONF-790805-P1) 


See also PHOSPHATE ROCKS 
RESERVOIR ROCK 
ROCKS/RESPONSE FUNCTIONS 
Field measurement techniques: status and needs (Response to 
thermomechanical experiments), 5:1972 (LBL-9425) 
ROCKS/THERMAL CONDUCTIVITY 
Thermophysical properties of rocks: a perspective on data needs, 
sources and accuracy, 5:291 (SAND-79-1259C) 
RODENTS 
See also MICE 
RODENTS/COMPARATIVE EVALUATIONS 
Species and age comparison of normal lung cell type distribution 
and kinetics, 5:1833 (LF-60(12-78)) 
ROENTGEN EQUIVALENT MAN 
See DOSE EQUIVALENTS 
ROOF PONDS/PERFORMANCE 
Role of storage in a roof pond residence: heating season, 5:472 
(CONF-790328-P2) 
ROOF PONDS/THERMAL MASS 
Role of storage in a roof pond residence: heating season, 5:472 
(CONF-790328-P2) 
RUBIDIUM/FISSION YIELD 
Absolute thermal fission yields for *** Pu (Isotope dilution, mass 
spectrometry), 5:2160 (ENICO-1001) 
RUBIDIUM 85/FISSION YIELD 
Absolute thermal fission yields for *°* Pu (Isotope dilution, mass 
spectrometry), 5:2160 (ENICO-1001) 
RUBIDIUM 87/FISSION YIELD 
Absolute thermal fission yields for **° Pu (Isotope dilution, mass 
spectrometry), 5:2160 (ENICO-1001) 
RUBIDIUM COMPOUNDS/CRYSTAL STRUCTURE 
Crystal structure of rubidium fluoroxysulfate. Characterization of 
the fluoroxysulfate anion, 5:1568 
RUBIDIUM OXIDES/VAPORIZATION HEAT 
High temperature mass spectrometry study of Cs,O and Rb.O, 
5:1487 (NUREG/CR-0867) 
RUNAWAY (REACTOR ACCIDENT) 
See EXCURSIONS 
RUTHENIUM/CATALYTIC EFFECTS 
Hydrocarbon conversion with an activated multimetallic catalytic 
composite (Patent), 5:131 
RUTHENIUM/SORPTIVE PROPERTIES 
Oxygen chemisorption on a stepped Ru (~001) crystal, 5:1566 
RUTHENIUM 106/RADIONUCLIDE KINETICS 
Dose patterns for '°°RuO, inhaled by Fischer-344 rats and Beagle 
dogs, 5:1884 (LF-60(12-78)) 
RUTHENIUM COMPLEXES/PHOTOLYSIS 
Direct measurement of the rate of intramolecular electron transfer 
in a diruthenium mixed-valence complex, 5:1591 
RUTILE/DIFFUSION 
Physical properties of minerals and melts, 5:1974 
RUTILE/ELASTICITY 
Physical properties of minerals and melts, 5:1974 
RUTILE/ELECTRIC CONDUCTIVITY 
Physical properties of minerals and melts, 5:1974 
RUTILE/ELECTRONIC STRUCTURE 
Ion bombardment effects on surface states in selected oxide 
systems: rutile and alkaline earth titanates, 5:1464 (DOE/TIC- 
10230) 
RUTILE/THERMODYNAMIC PROPERTIES 
Physical properties of minerals and melts, 5:1974 


S 


S MATRIX/HARTREE-FOCK METHOD 
Single determinantal reaction theory as a Schroedinger analog: the 
time-dependent S-matrix Hartree-Fock method, 5:2174 (ORO- 
5126-68) 
S-1930 RESONANCES/REVIFWS 
Current status on narrow N anti N states, 5:2054 (BNL-26752) 
SAARBERG-OTTO GASIFICATION PROCESS/EVALUATION 
Review of the Badger report FE-2416-24, conceptual design of a 
coal to methanol commercial plant, February 1978, 5:356 
(ORNL-5558) 
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SACCHAROMYCES CEREVISIAE/MUTATIONS 
Genetic and physiological factors affecting repair and mutagenesis 
in yeast, 5:1870 (CONF-790676-7) 
SAFEGUARDS 
See also PHYSICAL PROTECTION DEVICES 
Safeguards Analytical Laboratory Evaluation (SALE) 1978 
annual report, 5:314 (NBL-291) 
SAFEGUARDS/CHEMICAL ANALYSIS 
Safeguards needs in the measurement area: the realm of 
measurements, 5:316 
SA 
See also REACTOR SAFETY 
SAFETY/EDUCATION 
EG and G Idaho Health Physics Training Program, 5:1965 
(CONF-79 1203-1) 
Radiation worker certification at Pantex Plant, 5:307 (MHSMP- 
79-45) 
SAFETY/QUALITY ASSURANCE 
Special Projects Division. Quarterly report of progress, April 1- 
June 30, 1979, 5:1967 (SAND-79-1486) 
SAFETY (NUCLEAR) 
See RADIATION PROTECTION 
SALMONELLA/MUTAGENESIS 
Mutagenicity of effluents associated with the fluidized-bed 
combustion of coal, 5:1918 (LF--60(12-78)) 
SALT DEPOSITS/COMPRESSIBILITY 
Compressibility of granulated rock salt, 5:1973 (SAND-79-1119) 
SALT DEPOSITS/PHYSICAL RADIATION EFFECTS 
Radiation damage studies on synthetic NaCl crystals and natural 
rock salt for waste disposal applications, 5:1536 (CONF-790420- 


) 
SALT DEPOSITS/TEMPERATURE GRADIENTS 
Modeling of brine migration in halite, 5:305 (UCRL-82228) 
SALTS/CORROSIVE EFFECTS 
Corrosion resistance of zinc-nickel plated U-O.75 Ti, 5:1449 
(SAND-79-8041) 
SALTS/LATENT HEAT STORAGE 
Direct-contact heat transfer system for phase change energy 
storage, 5:592 (CONF-790328-P2) 
SALTS/THERMOCHEMICAL HEAT STORAGE 
Thermochemical energy storage and heat pump system using 
ammoniated salts, 5:476 (CONF-790328-P2) 
SAMARIUM/FISSION YIELD 
Absolute thermal fission yields for **°Pu (Isotope dilution, mass 
spectrometry), 5:2160 (ENICO-1001) 
SAMARIUM 152 TARGET/NITROGEN 14 REACTIONS 
Massive transfer accompanying proton, deuteron, and triton 
emission in heavy-ion reactions, 5:2130 
SAMARIUM 154 TARGET/NITROGEN 14 REACTIONS 
Massive transfer accompanying proton, deuteron, and triton 
emission in heavy-ion reactions, 5:2130 
SAMARIUM ALLOYS/MAGNETOSTRICTION 
Magnetostriction of RFes and ReFezs compounds (R = rare 
earth), 5:1429 (ISM-230) 
SAMARIUM COMPLEXES/CRYSTAL STRUCTURE 
Chemistry of transuranium elements and compounds, 5:1565 
(ORNL-5485) 
SAMARiIUM ISOTOPES/FISSION YIELD 
Absolute thermal fission yields for 7° Pu (Isotope dilution, mass 
spectrometry), 5:2160 (ENICO-1001) 
SAMPLE CHANGERS/PNEUMATIC TRANSPORT 
Pneumatic system for transferring radioactive samples, 5:1544 
(DP-MS-79-50) 
SAMPLE HOLDERS/DESIGN 
Novel sample container for solution calorimetry, 5:1711 
SAMPLERS/DESIGN 
Inexpensive weir and proportional sampler for miniature 
watershed ecosystems, 5:1778 (DOE/EV/00641-35) 
SANDSTONES/PERMEABILITY 
Effect of pressure and water saturation on permeability of western 
tight sandstones, 5:146 (CONF-790805-P3) 
SANDSTONES/POROSITY 
Porosity determined from neutron, density and sonic logs in 
western tight gas sands, 5:145 (CONF-790805-P3) 
SANDSTONES/SORPTIVE PROPERTIES 
DOE in-house research on thermodynamics of oil-recovery 
micellar systems, 5:64 (CONF-790805-P1) 
SAPPHIRE/FABRICATION 
Working with sapphire and ruby, 5:1517 
SAVANNAH RIVER PLANT/RADIOACTIVE WASTE 
MANAGEMENT 
Demonstration of radioactive sludge removal from SRP storage 
tank, 5:247 (DPSPU-79-30-11) 
SAVANNAH RIVER PLANT/RADIOACTIVE WASTE 
STORAGE 
Multibarrier storage of Savannah River Plant waste (Borosilicate 
glass in canister), 5:283 (DP-MS-79-31) 
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SCANDIUM 47/FISSION FRAGMENTS 
Deexcitation processes in nuclear reactions. Progress report, 
August 1, 1978-July 31, 1979 (Summaries of research activities 
at Purdue Univ.), 5:2159 (COO-1505-94) 
SCANDIUM 47/FISSION YIELD 
Deexcitation processes in nuclear reactions. Progress report, 
August 1, 1978-July 31, 1979 (Summaries of research activities 
at Purdue Univ.), 5:2159 (COO-1505-94) 
USEN THTR REACTOR 
See THTR-300 REACTOR 
NATRIUMGEKUEHLTER REAKTOR 
See SNR-1 REACTOR 
SCHOOL BUILDINGS/ENERGY CONSERVATION 
Energy a in school buildings: a selected checklist 
(Bibliography), 5:1247 
Saving koma energy: final report, 5:1246 (LBL-9106) 
SCHOOL BUILDINGS/ENERGY CONSUMPTION 
Saving schoolhouse energy: final report, 5:1246 (LBL-9106) 
SCHOOL BUILDINGS/SOLAR AIR CONDITIONING 
Economics of hot versus cold water storage for solar cooling, 
5:601 (CONF-790328-P2) 
Operating experience: the Trinity University Solar Heating and 
Cooling Project, 5:447 (CONF-780701-(Rev.)) 
St. Charles High School solar system, St. Charles, Illinois, 5:452 
(CONF-780701-(Rev.)) 
SCHOOL BUILDINGS/SOLAR SPACE HEATING 
Northview School, Howards Grove, Wisconsin, 5:453 (CONF- 
780701-(Rev.)) 
Operating experience: the Trinity University Solar Heating and 
Cooling Project, 5:447 (CONF-780701-(Rev.)) 
St. Charles High School solar system, St. Charles, Illinois, 5:452 
(CONF-780701-(Rev.)) 
Thermal performance of the Scattergood School Solar Energy 
System, 5:462 (CONF-780701-(Rev.)) 
SCHOOL BUILDINGS/SOLAR WATER HEATING 
Operating experience: the Trinity University Solar Heating and 
Cooling Project, 5:447 (CONF-780701-(Rev.)) 
Thermal performance of the Scattergood School Solar Energy 
System, 5:462 (CONF-780701-(Rev.)) 
SCHROEDINGER EQUATION/HARTREE-FOCK METHOD 
Single determinantal reaction theory as a Schroedinger analog: the 
time-dependent S-matrix Hartree-Fock method, 5:2174 (ORO- 
5126-68) adc as 
SCINTIGRAPHY 
See SCINTISCANNING 
SCINTISCANNING/DATA ANALYSIS 
Test for the statistical significance of differences between ROC 
curves (For analysis of nuclear medical diagnostic data), 5:1838 
(CONF-790769-1) 
SCRUBBERS/DESIGN 
Lime data book: a guide to purchasing lime slurry flue gas 
desulfurization systems, 5:725 
SCRUBBERS/PERFORMANCE 
Lime data book: a guide to purchasing lime slurry flue gas 
desulfurization systems, 5:725 
SEAWATER/RADIONUCLIDE MIGRATION 
Plutonium mobilization from sedimentary sources to solution in 
the marine environment, 5:1790 (UCRL-83049) 
SEAWATER/SOLAR DISTILLATION 
Power generation and potable water recovery from salinous water 
(Patent), 5:537 
SEBACEOUS GLANDS 
See SKIN 


eS. 
SEDIMENTS/CHEMICAL REACTION KINETICS 
Phosphorus release from lake sediments as affected by 
chironomids, 5:1779 
SEDIMENTS/DELAYED NEUTRON ANALYSIS 
Multilaboratory analytical quality control for the 
hydrogeochemical and stream sediment reconnaissance. Quality 
control report for June 1979, 5:1789 (IS-4706) 
SEDIMENTS/ENVIRONMENTAL TRANSPORT 
Sediment and the quality of the estuarine environment: some 
observations, 5:1786 
Suspended sediment transport in the Delaware Bay, 5:1787 
SEDIMENTS/FLUORESCENCE SPECTROSCOPY 
Multilaboratory analytical quality control for the 
hydrogeochemical and stream sediment reconnaissance. Quality 
control report for June 1979, 5:1789 (IS-4706) 
SEDIMENTS/LARVAE 
Phosphorus release from lake sediments as affected by 
chironomids, 5:1779 
SEDIMENTS/MINERALOGY 
Procedures for petrophysical, mineralogical and geochemical 
characterization of fine-grained clastic rocks and sediments, 
5:186 (METC/CR-79/26) 
SEDIMENTS/RADIONUCLIDE MIGRATION 
Association of radionuclides with streambed sediments in White 
Oak Creek watershed, 5:1791 (ORNL/TM-6895) 


SEISMIC EFFECTS 


Fate of nuclides in natural water systems. Annual progress report, 
October 1, 1978-September 30, 1979, 5:1788 (COO-3573-29) 
Plutonium mobilization from sedimentary sources to solution in 
the marine environment, 5:1790 (UCRL-83049) 
SEED RECOVERY/BENCH-SCALE EXPERIMENTS 
Evaluation of the direct reduction seed regeneration process, 
5:1207 (FE-1760-36) 
SEEDS/SOLAR DRYING 
Solar energy storage for grain drying, 5:531 (CONF-790328-P1) 
SEISMIC EFFECTS 
Analytical procedure in aseismic design of eccentric structure 
using response spectrum, 5:1057 (INIS-mf-4689) 
ANSR. A general purpose computer program for analysis of 
nonlinear structural response, 5:858 (INIS-mf-4690) 
Application of method of characteristics in seismic analysis, 5:1024 
(INIS-mf-4689) 
Assessment of seismic wave effects on soil-structure interaction, 
5:1010 (INIS-mf-4689) 
Automated generation of spectrum compatible artificial time 
histories, 5:1031 (INIS-mf-4689) 
Base — arising from free-field motions, 5:1065 (INIS-mf- 
4689) 


Comments on earthquake response spectra, 5:1038 (INIS-mf-4689) 

Comparison of artificial and natural earthquake time history 
functions with regard to their floor response spectra, 5:1013 
(INIS-mf-4689) 

Comparison between time-step-integration and probabilistic 
op in seismic analysis of a linear structure, 5:1051 (INIS- 
mf-4689) 

Constructing mathematical models of cable tray and support 
systems to determine seismic response in nuclear plants, 5:1059 
(INIS-mf-4689) 

Criteria for the generation of spectra consistent time histories, 
5:1032 (INIS-mf-4689) 

Cyclic characteristics of earthquake time histories, 5:1022 (INIS- 
mf-4689) 

Determination of seismic design criteria, 5:1025 (INIS-mf-4689) 

Development of compatible secondary spectra without time 
histories, 5:1049 (INIS-mf-4689) 

Dev a of ground response spectra from site Mercalli 
intensities, 5:1064 (INIS-mf-4689) 

Direct evaluation of floor response spectra from a given ground 
response spectrum, 5:1050 (INIS-mf-4689) 

Dynamic analysis of a reactor building on alluvial soil, 5:1008 
(INIS-mf-4689) 

Dynamic analysis of embedded structures, 5:1028 (INIS-mf-4689) 

Dynamic interactions of components, structure, and foundation of 
nuclear power facilities, 5:1040 (INIS-mf-4689) 

Earthquake analysis of structures including structure-soil 
interaction by a substructure method, 5:1016 (INIS-mf-4689) 
Earthquake response of nuclear reactor building deeply embedded 

in soil, 5:1035 (INIS-mf-4689) 

Effect of rotatory inertia on the dynamic response of cantilever 
structures, 5:1033 (INIS-mf-4689) 

Effective seismic input through rigid foundation filtering, 5:1045 
(INIS-mf-4689) 

Effective duration of accelerogram to produce response maxima, 
5:1063 (INIS-mf-4689) 

Effects of soil-structure interaction modeling techniques on in- 
structure response spectra (HTGR), 5:1026 (INIS-mf-4689) 

Evaluation of seismic-resistant design methods for inelastic 
structures, 5:1034 (INIS-mf-4689) 

Experimental and analytical investigations in nonlinear dynamic 
soil-structure interaction, 5:1015 (INIS-mf-4689) 

Extensive study on a simple method estimating response spectrum 
based on a simulated spectrum, 5:1048 (INIS-mf-4689) 

Finite element random vibration method for soil-structure 
interaction analysis, 5:1046 (INIS-mf-4689) 

Finite element method for seismic response analysis, 5:1066 (INIS- 
mf-4689) 

Floor response spectra from spectrum compatible motions, 5:1019 
(INIS-mf-4689) 

Gapped guide-type restraints used as piping seismic restraints, 
5:1007 (INIS-mf-4639) 

Improved algorithm for non-linear soil amplification, 5:1027 
(INIS-mf-4089) 

Inelastic seismic studies of buildings, 5:1021 (INIS-mf-4689) 

Inelastic design of nuclear reactor structures and its implications 
on design of critical equipment, 5:1039 (INIS-mf-4689) 

INTRANS. A computer code for the non-linear structural 
response analysis of reactor internals under transient loads, 
5:1070 (INIS-mf-4690) 

Measures taken in the member countries of the European 
Communities for anti-seismic design compared to actual US 
practice, 5:1062 (INIS-mf-4689) 

Model of cyclic inelastic flexural behavior of reinforced concrete 
members, 5:1044 (INIS-mf-4689) 

Modeling of slabs in seismic analysis of nuclear power plant 
buildings, 5:1042 (INIS-mf-4689) 





SEISMIC WAVES/DATA PROCESSING 


Modified rigid base approach for the seismic analysis of nuclear 
power plants, 5:1014 (INIS-mf-4689) 

Monodimensional schematization of soil for seismic response 
analysis, 5:1017 (INIS-mf-4689) 

Multiple structure-soil interaction problem, 5:1041 (INIS-mf-4689) 

New beam and plate bending elements in finite element analysis, 
5:1029 (INIS-mf-4689) 

Nonlinear seismic soil-structure interaction analysis of nuclear 
power plant structures, 5:1030 (INIS-mf-4689) 

Post-earthquake evaluation of nuclear piping systems, 5:1036 
(INIS-mf-4689) 

Probabilistic seismic analysis of containment liner integrity, 5:1020 
(INIS-mf-4689) 

Probabilistic model for seismic analysis of nuclear plant structures, 
5:1055 (INIS-mf-4689) 

Problem of resonance in the evaluation of floor response spectra, 
5:1043 (INIS-mf-4689) 

Response spectrum analysis of coupled structural response to a 
three component seismic disturbance, 5:1011 (INIS-mf-4689) 

Seismic analysis of a floating nuclear plant, 5:1054 (INIS-mf-4689) 

Seismic analysis of structures by simulation, 5:1056 (INIS- mf-4689) 

Seismic risk maps of Switzerland, 5:1047 (INIS-mf-4689) 

Seismic structural response analysis using consistent mass matrices 
having dynamic coupling, 5:1053 (INIS-mf-4689) 

Shear stress distribution due to shear and we. wave 
propagation at deep soil sites, 5:1023 (INIS-mf-4689) 

Significance of seismic response spectrum normalization in nuclear 
power plant design, 5:1018 (INIS-mf-4689) 

Simplified procedure for evaluating modal damping factors in 
structures with widely varying damping capacities, 5:1012 
(INIS-mf-4689) 

Simulated earthquake ground motions, 5:1061 (INIS-mf-4689) 

Soil-structure interaction analysis by finite element methods state- 
of-the-art, 5:1052 (INIS-mf-4689) 

Standardized seismic design spectra for nuclear plant equipment, 
5:1060 (INIS-mf-4689) 

Strong ground motion spectra for layered media, 5:1009 (INIS-mf- 


) 
SEISMIC WAVES/DATA PROCESSING 
Seismic signal processing by application of Z-transform 
factorization, 5:1971 (LA-8031-MS) 
SEISMOGRAPHS/DATA PROCESSING 
Nonrecursive Wiener filter design, 5:2365 (SAND-79-1319) 
Seismic signal processing by application of Z-transform 
factorization, 5:1971 (LA-8031-MS) 
SEISMOLOGY/RESEARCH PROGRAMS 
Seismic testing facility ‘Tournesol’, 5:984 (CEA-CONF-4189) 
SELENIUM/BIOLOGICAL EFFECTS 
Glutathione peroxidase activity and selenium concentration in the 
hearts of doxorubicin-treated rabbits, 5:1813 
SELENIUM/OPTICAL PROPERTIES 
Application of near-infrared microscopy to materials science, 
5:1441 


SELENIUM/VAPOR CONDENSATION 
Generation of selenium metal condenstaion aerosols, 5:1746 (LF-- 


60(12-78)) 
SELENIUM ALLOYS/CRYSTAL STRUCTURE 
Development of magnetic order in superconducting systems, 
5:2201 (BNL-26655) 
SELENIUM ALLOYS/NEUTRON DIFFRACTION 
Development of magnetic order in superconducting systems, 
5:2201 (BNL-26655) 
SELENIUM ALLOYS/SUPERCONDUCTIVITY 
Development of magnetic order in superconducting systems, 
5:2201 (BNL-26655) 
SELENIUM COMPOUNDS/RADIONUCLIDE KINETICS 
Distribution and retention of inhaled selenium compounds in the 
rat, 5:1907 (LF-60(12-78)) 
SELENIUM COMPOUNDS/RETENTION 
Distribution and retention of inhaled selenium compounds in the 
rat, 5:1907 (LF-60(12-78)) 
SELF-PUMPING SYSTEMS/EVALUATION 
Solar self pumping, 5:479 (CONF-790328-P2) 
SEMICONDUCTOR MATERIALS 
(See also specific semiconductor materials.) 
SEMICONDUCTOR MATERIALS/ANNEALING 
Photoacoustic signal changes associated with variations in 
semiconductor crystallinity, 5:1712 
SEMICONDUCTOR MATERIALS/ELECTRIC 
CONDUCTIVITY 
Use of a Fabry-Perot resonator at millimeter wave frequencies in 
the determination of thin-film resistivities, 5:394 (SERI/TR-32- 


227) 
SEMICONDUCTOR MATERIALS/SOUND WAVES 
Photoacoustic signal changes associated with variations in 
semiconductor crystallinity, 5:1712 
SENSIBLE HEAT STORAGE 
State of the art of sensible heat storage for solar source heat pump 
systems, 5:573 (CONF-790328-P1) 
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SENSIBLE HEAT STORAGE/UNDERGROUND STORAGE 
Use 4 ws coupling in solar assisted heat pumps, 5:439 (BNL- 
26748) 
SENSITIVITY/GENETIC VARIABILITY 
Resistance of germfree athymic nude mice to two-stage skin 
carcinogenesis, 5:1931 (CONF-790922-3) 
SEWAGE 
See LIQUID WASTES 
SEWAGE/X-RAY FLUORESCENCE ANALYZERS 
On-line monitoring for metals in the sewer, and at points upsteam, 
using x-ray fluorescence analysis, 5:1550 (UCRL-83327) 
SEWAGE SLUDGE/RADIOSTERILIZATION 
Beneficial Uses Program. Progress report for period ending June 
30, 1978, 5:323 (SAND-78-1951) 
SEWAGE TREATMENT 
See WASTE PROCESSING 
SGHWR REACTOR/FUEL PINS 
Pellet cladding interactions and length changes in SGHWR fuel 
pins. Part 2 - a computer model, 5:780 (CEGB-RD/B/N-4097) 
SHALE OIL/OXIDATION 
Process for recovering and upgrading hydrocarbons from oil shale 
(Patent), 5:190 
SHALE OIL/RECOVERY 
Process for recovering and upgrading hydrocarbons from oil shale 
(Patent), 5:190 
SHALE OIL/REFINING 
Process for recovering and upgrading hydrocarbons from oil shale 
(Patent), 5:190 
SHALE OIL/THERMAL CRACKING 
Shale oil cracking. 1. Kinetics, 5:191 (UCID-18284) 
SHALES 
See also OIL SHALES 
SPENT SHALES 
SHALES/FRACTURING 
Flowability of bulk solids used in shale fracturing grouts as 
determined by the Jenike and Johanson method, 5:288 (ORNL/ 
TM-6882) 
SHEATHS (FUEL) 
See FUEL CANS 
SHELLS/FRACTURE PROPERTIES 
Dynamic expansion and fracture of stainless steel cylindrical 
shells, 5:1416 
SHELLS/PIPES 
Analysis of piping loads on shells of revolution, 5:911 
SHELLS/STRESS ANALYSIS 
Analysis of piping loads on shells of revolution, 5:911 
Creep buckling of shells, 5:826 
SHELLS (CONTAINMENT) 
See CONTAINMENT SHELLS 
SHIELDING 
See also BIOLOGICAL SHIELDING 
SHIELDING/NEUTRON TRANSPORT THEORY 
Computational efficiency of numerical methods for the 
multigroup, discrete-ordinates neutron transport equations: the 
slab geometry case, 5:2183 
SHIPMENT 
See TRANSPORT 
SHIPPINGPORT REACTOR/FUEL ASSEMBLIES 
Fuel-rod/support-grid scratching and friction (LWBR 
development program), 5:818 (WAPD-TM-1164) 
SHIPPINGPORT REACTOR/REACTOR 
DECOMMISSIONING 
Planning for decommissioning of the Shippingport Atomic Power 
Station, 5:828 (UNI-SA-68) 
SHIVA FACILITY/MEASURING METHODS 
Measurements required to construct the Shiva laser fusion facility, 
5:2327 (UCRL-82771) 
SHOCK WAVES/RESEARCH PROGRAMS 
Some new developments in shock wave research, 5:1618 (SAND- 
79-1502C) 
SILANES/ACTIVATION ENERGY 
Effect of hydrogen content on the properties of reactively 
sputtered amorphous Si-H, 5:1486 (ISM-237) 
SILANES/ELECTRIC CONDUCTIVITY 
Determination of the density of states of a-Si:H using the field 
effect, 5:1483 (CONF-790851-5) 
SILANES/ENERGY-LEVEL DENSITY 
Determination of the density of states of a-Si:H using the field 
effect, 5:1483 (CONF-790851-5) 
SILANES/PHOTOCONDUCTIVITY 
Effect of hydrogen content on the properties of reactively 
sputtered amorphous Si-H, 5:1486 (ISM-237) 
SILANES/VISCOSITY 
Process feasibility study in support of silicon material Task I. 
Quarterly technical progress report (XIV), January-March 
1979, 5:379 (DOE/JPL/954343-14) 
SILICA/BOND ANGLE 
Electron paramagnetic resonance of Al E;/sup prime/ centers in 
vitreous silica, 5:1492 
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SILICA/BOND LENGTHS 
Electron paramagnetic resonance of Al E;/sup prime/ centers in 
vitreous silica, 5:1492 
SILICA/CRYSTAL DOPING 
Electron paramagnetic resonance of Al E,/sup prime/ centers in 
vitreous silica, 5:1492 
SILICA/DEPOSITION 
Aqueous systems and geosciences, 5:1601 (ORNL-5485) 
SILICA/E CENTERS 
Electron paramagnetic resonance of Al E;/sup prime/ centers in 
vitreous silica, 5:1492 
SILICA/HYPERFINE STRUCTURE 
Electron paramagnetic resonance of Al E;/sup prime/ centers in 
vitreous silica, 5:1492 
SILICA/PHYSICAL RADIATION EFFECTS 
Electron paramagnetic resonance of Al E;/sup prime/ centers in 
vitreous silica, 5:1492 
SILICA/SOLUBILITY 
Aqueous systems and geosciences, 5:1601 (ORNL-5485) 
SILICA/TRAPPING 
Electron paramagnetic resonance of Al E,/sup prime/ centers in 
vitreous silica, 5:1492 
SILICA GEL/SORPTIVE PROPERTIES 
DOE in-house research on thermodynamics of oil-recovery 
micellar systems, 5:64 (CONF-790805-P1) 
SILICIC ACID/CHEMICAL REACTIONS 
Silic acid + HF — fluorosilicate, 5:1601 (ORNL-5485) 
SILICON/AMORPHOUS STATE 
Preparation and characterization of hydrogenated amorphous 
silicon thin films and thin film solar cells produced by ion 
plating techniques. Second quarterly progress report, 1 April 
1979-30 Jun 1979, 5:1514 (DOE/ET/23041-2) 
SILICON/CHEMICAL PREPARATION 
Amorphous silicon absorbers for photothermal solar energy 
conversion, 5:560 (SERI/TP-49-182) 
SILICON/CRYSTAL GROWTH 
Analysis and evaluation of processes and equipment in Tasks IT 
and IV of the Low-Cost Solar Array Project. Quarterly report, 
October 1977-January 1978, 5:383 (DOE/JPL/954796-1) 
SILICON/DIP COATING 
Silicon-on-ceramic process: silicon sheet growth and device 
development for the Large-Area Silicon Sheet and Cell 
Development Tasks of the Low-Cost Solar Array Projeet....- 
Quarterly report No. 11, January 1-March 30, 1979, 5:380 
(DOE/JPL/954356-1) 
SILICON/DISLOCATIONS 
Modern metallographic techniques, 5:1417 
SILICON/ELECTRON BEAM MELTING 
Laser and electron beam processing of silicon and gallium 
arsenide, 5:374 (CONF-791017-11(Draft)) 
SILICON/ION IMPLANTATION 
Formation of supersaturated alloys by ion implantation and 
pulsed-laser annealing, 5:1432 (ORO-0033-T1) 
TEM studies of P* implanted and subsequently laser annealed Si, 
5:1347 (LBL-9209) 
SILICON/LASER-RADIATION HEATING 
Laser and electron beam processing of silicon and gallium 
arsenide, 5:374 (CONF-791017-11(Draft)) 
SILICON/METALLURGICAL EFFECTS 
Effects of thermomechanical treatment on phase stability and 
swelling in alloy D9, 5:1462 (CONF-790979-1) 
SILICON/PLATING 
Preparation and characterization of hydrogenated amorphous 
silicon thin films and thin film solar cells produced by ion 
plating techniques. Second quarterly progress report, 1 April 
1979-30 Jun 1979, 5:1514 (DOE/ET/23041-2) 
SILICON/PRODUCTION 
Low-Cost Solar Array Project. Task I. Silicon material: 
investigation of the hydrogenation of SiCl,. Quarterly report, 
5:388 (DOE/JPL/955382-2) 
SILICON/SORPTIVE PROPERTIES 
Formation of supersaturated alloys by 10 implantation and 
pulsed-laser annealing, 5:1432 (ORO-0033-T1) 
SILICON/SURFACE COATING 
Polycrystalline silicon on tungsten substrates, 5:1364 
SILICON/VACUUM COATING 
Vacuum deposited polycrystalline silicon films for solar cell 
applications. Quarterly technical progress report No. 1, 
September 29-December 31, 1978, 5:390 (SAN-2208-T1) 
SILICON 28/HAMILTONIANS 
Representative-vector method for calculating operator-moments, 
5:2164 (UCRL-83368) 
SILICON 28/HIGH SPIN STATES 
Excitation of high-spin particle-hole states in **Si by pion inelastic 
scattering, 5:2111 
SILICON 28 TARGET/BERYLLIUM 9 REACTIONS 
Study of high energy heavy ion elastic scattering: °Be + **Si (121 
and 201.6 MeV), 5:2113 (LBL-8151) 
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SILICON 28 TARGET/PION MINUS REACTIONS 

Excitation of high-spin particle-hole states in *Si by pion inelastic 

scattering, 5:2111 
SILICON 28 TARGET/PION PLUS REACTIONS 

Excitation of high-spin particle-hole states in **Si by pion inelastic 

scattering, 5:2111 ° 
SILICON 28 TARGET/PROTON REACTIONS 

Elastic scattering of p vector + **Si in the giant resonance region 

(17 to 29 MeV), 5:2112 (LBL-8151) 
SILICON ALLOYS/PURIFICATION 

Production of aluminum-silicon alloy and ferrosilicon and 
commercial purity aluminum by the direct reduction process. 
Second interim technical report, Phase B, December 1, 1978- 
February 28, 1979, 5:1349 (CONS-5089-6) 

Production of aluminum-silicon alloy and ferrosilicon and 
commercial purity aluminum by the direct reduction process. 
Third interim technical report, Phase B, March 1, 1979-May 31, 
1979, 5:1350 (CONS-5089-7) 

SILICON ALLOYS/REDUCTION 

Production of aluminum-silicon alloy and ferrosilicon and 
commercial purity aluminum by the direct reduction process. 
Second interim technical report, Phase B, December 1, 1978- 
February 28, 1979, 5:1349 (CONS-5089-6) 

Production of aluminum-silicon alloy and ferrosilicon and 
commercial purity aluminum by the direct reduction process. 
Third interim technical report, Phase B, March 1, 1979-May 31, 
1979, 5:1350 (CONS-5089-7) 

SILICON ALLOYS/RUPTURES 

Temperature increase during the final rupture of an alloy glass, 
5:1390 (UCID-18281) 

SILICON CARBIDES/RESEARCH PROGRAMS 

Silicon carbides for DOE/NASA sponsored vehicular gas turbine 
programs, 5:1304 (CONF-781050-) 

SILICON CHLORIDES/HYDROGENATION 

Low-Cost Solar Array Project. Task I. Silicon material: 
investigation of the hydrogenation of SiCl,. Quarterly report, 
5:388 (DOE/JPL/955382-2) 

SILICON COMPOUNDS/CHEMICAL REACTIONS 

Disproportionation of trimethylsilyl radicals to a silaolefin in the 
liquid phase, 5:1561 (COO-1713-82) 

SILICON FLUORIDES/PHYSICAL PROPERTIES 

Process feasibility study in support of silicon material Task I. 
Quarterly technical progress report (XIV), January-March 
1979, 5:379 (DOE/JPL/954343-14) 

SILICON HYDRIDES 
See SILANES 
SILICON IONS/ION-ATOM COLLISIONS 

Observation of intense low energy autoionization lines in the 

wings of the forward peak from fast ion-atom collisions, 5:2024 
SILICON NITRIDES/ELECTRICAL PROPERTIES 

Effects of oxygen contamination on chemical composition and 
bonding in CVD silicon nitride, 5:1489 (SAND-79-0087C) 

MNOS memory related effects of oxygen contamination in CVD 
silicon nitride, 5:1488 (SAND-79-0086C) 

SILICON NITRIDES/SINTERING 
Developing improved reaction sintered silicon nitride, 5:1301 
(CONF-781050-) 
SILICON OXIDES 
See also QUARTZ 
SILICON OXIDES/COMPATIBILITY 
Tritium compatibility of alumina and Fosterite, 5:1493 (LA-8021- 
Ss 


MS) 
SILICON OXIDES/EQUATIONS OF STATE 
Hydrodynamic modeling of heated quartz crystals, 5:1490 (UCID- 


18242) 
SILICON OXIDES/HYDRODYNAMIC MODEL 
Hydrodynamic modeling of heated quartz crystals, 5:1490 (UCID- 
18242) 
SILICON OXIDES/MAGNETIC SUSCEPTIBILITY 
Magnetic susceptibility of sodium disilicate glasses containing 
PuO, (4 to 300°K), 5:1484 (CONF-79088 1-1) 
SILICON OXIDES/OPTICAL PROPERTIES 
Application of near-infrared microscopy to materials science, 
7144 


1441 
SILICON SOLAR CELLS/ENCAPSULATION 
Investigation of test methods, material properties, and processes 
for solar cell encapsulants. Tenth quarterly progress report, 
August 12-November 12, 1978, 5:381 (DOE/JPL/954527-9) 
SILICON SOLAR CELLS/FABRICATION 
High efficiency cell development. Final technical progress report, 
1978. Texas Instruments report No. 03-79-16 (Tandem Junction 
Cell with back contacts), 5:385 (DOE/JPL/954881-5) 
Laser and electron beam processing of silicon and gallium 
arsenide, 5:374 (CONF-791017-11(Draft)) 
Vacuum deposited polycrystalline silicon films for solar cell 
applications. Quarterly technical progress report No. 1, 
September 29-December 31, 1978, 5:390 (SAN-2208-T1) 
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SILICON SOLAR CELLS/MANUFACTURING 

Automated solar module assembly line. Quarterly technical report 
No. 1, 5:387 (DOE/JPL/955287-79/1) 

Automated Array Assembly. Phase 2. Annual technical progress 
report, 1978, 5:384 (DOE/JPL/954881-4) 

SILICON SOLAR CELLS/PERFORMANCE 

Silicon-on-ceramic process: silicon sheet growth and device 
development for the Large-Area Silicon Sheet and Cell 
Development Tasks of the Low-Cost Solar Array Project. 
Quarterly report No. 11, January 1-March 30, 1979, 5:380 
(DOE/JPL/954356-1) 

Vacuum deposited polycrystalline silicon films for solar cell 
applications. Quarterly technical en *y; report No. 1, 
September 29-December 31, 1978, 5:390 (SAN-2208-T 1) 

SILICON SOLAR CELLS/PRODUCTION 

Phase 2, Automated Array Assembly, Task IV Low-Cost Solar 
Array Project. Final report (Verification of technological 
readiness), 5:386 (DOE/JPL/954898-4) 

Silicon-on-ceramic process: silicon sheet growth and device 
development for the Large-Area Silicon Sheet and Cell 
Developmen: Tasks of the Low-Cost Solar Array Project. 
Quarterly report No. 11, January 1-March 30, 1979, 5:380 
(DOE/JPL/954356-1) 

SILICONES/BONDING 

Gas plasma treatment to improve the bondability of a RTV 

silicone to foamed poperenrione, 5:1507 (BDX-613-2224(Rev.)) 
SILICONES/MOLDIN 

Gas plasma treatment = improve the bondability of a RTV 

silicone to foamed polypropylene, 5:1507 (BDX-613-2224(Rev.)) 
SILICONES/SURFACE COATING 

Gas plasma treatment to improve the bondability of a RTV 

silicone to foamed polypropylene, 5:1507 (BDX-613-2224(Rev.)) 
SILICONES/TESTING 

Silicone glazing materials for solar collectors, 5:542 (CONF- 

790328-P2) 
SILICONES/WEATHERING 

Silicone glazing materials for solar collectors, 5:542 (CONF- 
790328-P2) 

SILVER/KRYPTON 86 REACTIONS 

Energy dependence of the reaction /sup nat/Ag + **Kr (506 and 
732 MeV), 5:2128 (LBL-8151) 

SILVER/SOLVATION 

High power electron spin echo modulation studies of silver atom 
solvation and desolvation in ice matrices: Geometrical models 
for silver cation and silver atom aqueous solvation shells, 5:1766 

SILVER 107 TARGET/IRON 56 REACTIONS 

y-ray multiplicities observed in 476-MeV *°*Fe-induced reactions 

on '°7 19 Ag¢9 and '*7 Au, 5:2127 (LBL-8151) 
SILVER 109 TARGET/IRON 56 REACTIONS 
y-ray multiplicities observed in 476-MeV **Fe-induced reactions 
on '7 9 Ag and '%7 Au, 5:2127 (LBL-8151) 
SILVER ALLOYS/DISLOCATIONS 
Modern metallographic techniques, 5:1417 
SILVER IODIDES/DENSITY 
Nature of ionic motions in AgI and Cul, 5:1518 (CONF-790538- 


19) 
SILVER IODIDES/IONIC CONDUCTIVITY 
Ionic conductivity and phase diagram of the CuBr - AgI system, 
524 


5:1 
SILVER IODIDES/PHASE DIAGRAMS 
Ionic conductivity and phase diagram of the CuBr - AgI system, 
5:1524 


SITES (REACTOR) 
See REACTOR SITES 
SKELETON/DOMINANT MUTATIONS 
Genetic risks from radiation: recent assessments by the BEIR and 
UNSCEAR Committees and suggestions as to how future 
research can improve such estimates, 5:1874 (CONF-790977-1) 
SKELETON/GENETICALLY SIGNIFICANT DOSE 
Genetic risks from radiation: recent assessments by the BEIR and 
UNSCEAR Committees and suggestions as to how future 
research can improve such estimates, 5:1874 (CONF-790977-1) 
SKIN/NEOPLASMS 
Effects of tumor promoters and steroidal anti-inflammatory agents 
on skin of newborn mice in vivo and in vitro, 5:1808 
SKIN/SENSITIVITY 
Resistance of germfree athymic nude mice to two-stage skin 
carcinogenesis, 5:1931 (CONF-790922-3) 
SKIN/STEROIDS 
Effects of tumor promoters and steroidal anti-inflammatory agents 
on skin of newborn mice in vivo and in vitro, 5:1808 
SKIN ABSORPTION/GENETIC VARIABILITY 
Resistance of germfree athymic nude mice to two-stage skin 
carcinogenesis, 5:1931 (CONF-790922-3) 
SKIN DISEASES/ETIOLOGY 
Impact of thermal loading and other water quality parameters on 
the epizootiology of Aeromonas hydrophila infections of 
centrarchids (Etiology and host-pathogen relations in red-sore 
disease of largemouth bass), 5:1848 (DOE/EV/00900-5) 
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SKIN DISEASES/PATHOLOGY 
Impact of thermal loading and other water quality parameters on 
the epizootiology of Aeromonas hydrophila infections of 
centrarchids (Etiology and host-pathogen relations in red-sore 
disease of largemouth bass), 5:1848 (DOE/EV/00900-5) 
SLABS/IGNITION 
Frank-Kamenetskii problem revisited. Part I: boundary conditions 
of the first kind (Arrhenius self-heating solids), 5:1607 (SAND- 
78-1509(Rev.)) 
SLAGS/VISCOSITY 
Materials research for the clean utilization of coal. Quarterly 
progress report, July-September 1978, 5:10 (FE-6010-17) 
SLUDGES/CALORIFIC VALUE 
Demonstration of a new energy-saving pulp and Je, industry 
sludge-disposal system. Final report, 5:1274 (I 1687-1) 
SLUDGES/CHEMICAL COMPOSITION 
Demonstration of a new energy-saving pulp ys a incustry 
sludge-disposal system. Final report, 5:1274 (I 1687-1) 
SLUDGES/DRYING 
Demonstration of a new energy-saving pulp and paper industry 
sludge-disposal system. Final report, 5:1274 (IDO-1687-1) 
SLUGS (FUEL) 
See FUEL RODS 
SLURRIES (FUEL) 
See FUEL SLURRIES 
SLURRY PIPELINES/COAL 
Energy consumption in the pipeline industry. Technical report, 
Task 1 (partial), 5:1257 (SAN-i171-2) 
SLURRY PIPELINES/EROSION 
Mechanisms of erosion in slurry pipelines, 5:33 
SLURRY PIPELINES/MEETINGS 
Proceedings of the 2nd international technical conference on 
slurry transportation, 5:31 
SMALL ANGLE SCATTERING/MEASURING INSTRUMENTS 
International Union of Crystallography, Commission on 
Crystallographic Apparatus. Final report of the international 
project for the calibration of absolute intensities in small-angle 
X-ray scattering, 5:1713 
SMALL BUSINESSES 
Improving the DOE/small business relationship, 5:1248 (DS-115) 
SMECTITE/SORPTIVE PROPERTIES 
Adsorption of aromatic molecules by clays in aqueous suspension, 
5:1783 
SMOKATRON 
See ELECTRON-RING ACCELERATORS 
SNR REACTOR 
See SNR-] REACTOR 
SNR-1 REACTOR/FUEL ELEMENT CLUSTERS 
Measurement of heat flux distribution of a prototype heater rod 
with sinusoidal axial power profile, 5:1077 (KFK-EXT-8/78-4) 
SNR-300 REACTOR 
See SNR-1 REACTOR 
SODA ASH 
See SODIUM CARBONATES 
SODIUM/ATOM-MOLECULE COLLISIONS 
Crossed beam studies of the dynamics of electronic energy 
transfer: Quenching of Na(3p ?P/sub 3/2/) atoms by Ne, Oo, 
CO, and NO molecules, 5:2020 
SODIUM/BOILING 
ee of the current state of knowledge of incipient boiling 
superheat in sodium, 5:816 (RSA-TM-4) 
SODIUM/CORROSION PROTECTION 
Influence of high temperature sodium on the structure and 
mechanical properties of 9 chrome steel, 5:1400 
SODIUM/CORROSIVE EFFECTS 
Changes in mechanical properties and mass-transfer behaviour of 
some chromium-molybdenum low alloy steels immersed in a 
sodium loop, 5:1403 
Corrosion of ferritic steels in flowing sodium, 5:1453 
Corrosion and creep behaviour of ferritic Cr-alloyed steels in 
sodium, 5:1455 
Corrosion and mass transport in liquid sodium, 5:1457 
Creep and creep-rupture properties of 2 1/4Cr 1Mo steel for a fast 
breeder reactor in high-temperature sodium, 5:1402 
Influence of heat transfer on decarburization of 2 1/4Cr1Mo steel 
in liquid sodium, 5:1458 
Review of corrosion and carbon transport behaviour of ferritic 
materials exposed to sodium, 5:1459 
Studies on corrosion and mass transfer in ferritic steels exposed to 
sodium, 5:1454 
SODIUM/OPTICAL PROPERTIES 
Optical properties of metals by spectroscopic ellipsometry, 5:1420 
(CONF-790857-1) 
SODIUM/VISCOSITY 
Viscosity of liquid cesium up to 1600°C, 5:1376 
SODIUM ALLOYS/DESIGN 
Fast response stainless steel sodium thermocouple, 5:1719 
SODIUM ALLOYS/FABRICATION 
Fast response stainless steel sodium thermocouple, 5:1719 
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SODIUM CARBONATES 
See also TRONA 
SODIUM CARBONATES/CATALYTIC EFFECTS 
Investigation of gasification of biomass in the presence of multiple 
catalysts, 5:406 (CONF-7806107-P1) 
SODIUM CHLORIDES/EVAPORATION 
Materials research for the clean utilization of coal. Quarterly 
progress report, July-September 1978, 5:10 (FE-6010-17) 
SODIUM CHLORIDES/OPTICAL PROPERTIES 
— of near-infrared microscopy to materials science, 
1441 
SODIUM CHLORIDES/PHYSICAL RADIATION EFFECTS 
Radiation damage studies on synthetic NaCl crystals and natural 
rock salt for waste disposal applications, 5:1536 (CONF-790420- 


) 
SODIUM CHLORIDES/RAMAN SPECTRA 
Characterization of tantalum pentachloride containing melts by 
Raman spectroscopy, 5:1570 
SODIUM CHLORIDES/STRUCTURAL CHEMICAL 
ANALYSIS 
Characterization of tantalum pentachloride containing melts by 
Raman spectroscopy, 5:1570 
SODIUM CHLORIDES/THERMODYNAMIC ACTIVITY 
Aqueous systems and geosciences, 5:1601 (ORNL-5485) 
SODIUM COOLED REACTORS 
See also BOR-60 REACTOR 
EBR-2 REACTOR 
FFTF REACTOR 
KNK REACTOR 
LMFBR TYPE REACTORS 
SNR-1 REACTOR 
SODIUM COOLED REACTORS/NUCLEAR FUELS 
Physical aspects of choosing fuel for a research fast reactor, 5:799 


(FEI-850) 
SODIUM FLUORIDES/NEON 20 REACTIONS 
Low-energy pion production with 800 MeV/N *°Ne, 5:2114 
SODIUM FLUORIDES/PHASE DIAGRAMS 
Basic energy science, 5:1558 (ANL-79-22) 
SODIUM HYDROXIDES/CORROSIVE EFFECTS 
Behaviour and corrosive effects of sodium water reaction 
products generated by leaks in ferritic boiler tubes, 5:1456 
Corrosion of austenitic stainless steels in hot concentrated aqueous 
NaOH solutions, 5:1452 
SODIUM OXIDES/MAGNETIC SUSCEPTIBILITY 
Magnetic susceptibility of sodium disilicate glasses containing 
PuOz (4 to 300°K), 5:1484 (CONF-79088 1-1) 
SODIUM OXIDES/MORPHOLOGY 
Corrosion of austenitic stainless steels in hot concentrated aqueous 
NaOH solutions, 5:1452 
SODIUM OXIDES/REMOVAL 
Use of precalciners to remove alkali from raw material in the 
cement industry. Quarterly technical progress report, May-June 
1979, 5:1564 (COO-4929-4) 
SODIUM OXIDES/VAPORIZATION HEAT 
High temperature mass spectrometry study of Cs2O and Rb2.O, 
5:1487 (NUREG/CR-0867) 
SODIUM SULFATES/CATALYTIC EFFECTS 
Process for recovering and upgrading hydrocarbons from oil shale 
(Patent), 5:190 
SODIUM SULFATES/COLD STORAGE 
Advanced energy storage concepts with building materials, 5:577 
(CONF-790328-P1) 
SODIUM SULFATES/EVAPORATION 
Materials research for the clean utilization of coal. Quarterly 
progress report, July-September 1978, 5:10 (FE-6010-17) 
SODIUM SULFATES/LATENT HEAT STORAGE 
Advanced energy storage concepts with building materials, 5:577 
(CONF-790328-P 1) 
Progress report on the rolling cylinder heat store, 5:594 (CONF- 
790328-P2) 
SODIUM SULFIDES/CATALYTIC EFFECTS 
Process for recovering and upgrading hydrocarbons from oil shale 
(Patent), 5:190 
SODIUM-SULFUR BATTERIES/MATERIALS 
Lithium-metal sulfide and sodium-sulfur batteries for solar energy 
storage, 5:1145 (CONF-781228-3) 
SOILS/ANNUAL ENERGY STORAGE 
Trans-seasonal storage of energy in moist soils, 5:582 (CONF- 
790328-P 1) 
SOILS/CHARGED-PARTICLE TRANSPORT 
Extracts from ‘high energy accelerator shielding--the present 
situation and needs for the future’, 5:1677 (KEK-77-31) 
SOILS/HEAT FLOW 
One-dimensional representations of the heat flow beneath a 
building, 5:1216 (CONF-790328-P2) 
Uce of earth coupling in solar assisted heat pumps, 5:439 (BNL- 
26748) 
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SOILS/HEAT STORAGE 
Solar space and soil +“ in a combination greenhouse- 
residence structure, 5:485 (CONF-78041 10- 
SOILS/RADIATION MONITORING 
Aerial radiological survey of the Paducah Gaseous Diffusion 
Plant, Paducah, Kentucky. Date of aerial survey: August 1976. 
Date of ground survey: May 1977, 5:1770 (EGG-1183-1727) 
SOILS/RADIOACTIVITY 
Aerial radiological survey of the area surrounding the Edwin I. 
Hatch Nuclear Plant, Baxley, Georgia, 5:1762 (EGG-1183-1726) 
SOILS/RADIONUCLIDE MIGRATION 
Preliminary evaluation of the BIODOSE computer program (For 
simulating radionuclide transport mer uatic ecosystems 
and predicting the dose to humans), 5:1792 (UCID-18267) 
Radiological safety evaluation report for NUWAX-79 exercise 
(Simulation of nuclear weapons accident), 5:1911 (UCID-18173) 
SOILS/SENSIBLE HEAT STORAGE 
Trans-seasonal storage of energy in moist soils, 5:582 (CONF- 
790328-P1) 
SOILS/SOLAR HEATING 
Solar space and soil heating in a combination greenhouse- 
residence structure, 5:485 (CONF-78041 10-) 
SOILS/SORPTIVE PROPERTIES 
Effect of soil type on the extractability of 7*7Np, 7*°Pu, *** Am and 
244Cm as a function of pH, 5:302 (NUREG/CR-0997) 
SOLAR ABSORBERS 
See also BLACK LIQUIDS 
SOLAR ABSORBERS/BLACK COATINGS 
Improved solar absorber coatings, 5:558 (SERI/TP-49-182) 
Outgassing studies of some solar absorber coatings, 5:556 (SERI/ 
TP-49-182) 
SOLAR ABSORBERS/COATINGS 
Amorphous silicon absorbers for photothermal solar energy 
conversion, 5:560 (SERI/TP-49-182) 
SOLAR ABSORBERS/DEGASSING 
Outgassing studies of some solar absorber coatings, 5:556 (SERI/ 
TP-49-182) 
SOLAR ABSORBERS/EMISSIVITY 
Design and construction of a high temperature vacuum 
spectrometer for measuing temperature and wavelength 
dependence of hemispherical emission, 5:564 (SERI/TP-49-182) 
Effect of a heated atmosphere on the temperature dependence of 
the total emittance of black chrome solar absorber pipes, 5:566 
(UCRL-52851) 
SOLAR ABSORBERS/FABRICATION 
Study of metal/insulator composite media and metal surfaces for 
use in selective absorber systems, 5:557 (SERI/TP-49-182) 
SOLAR ABSORBERS/MEETINGS 
Second annual conference on absorber surfaces for solar receivers, 
5:552 (SERI/TP-49-182) 
SOLAR ABSORBERS/MICROSTRUCTURE 
Surface microstructure: optical properties relationship in solar 
absorbers, 5:553 (SERI/TP-49-182) 
SOLAR ABSORBERS/NATIONAL PROGRAM PLANS 
Solar Optical Materials Program Activity Committee. Progress 
report, July 1, 1978-January 31, 1979 (Includes glossary), 5:551 
(SERI/PR-31-137) 
SOLAR ABSORBERS/OPTICAL PROPERTIES 
Evaluation of selective absorbers. Semiannual report, 5:565 (TP- 
5461) 
Surface microstructure: optical properties relationship in solar 
absorbers, 5:553 (SERI/TP-49-182) 
SOLAR ABSORBERS/SPECTRALLY SELECTIVE 
SURFACES 
Improved solar absorber coatings, 5:558 (SERI/TP-49-182) 
Inhomogeneous surfaces as selective solar absorbers, 5:561 (SERI/ 
TP-49-182) 
SOLAR ABSORBERS/TEXTURE 
Inhomogeneous surfaces as selective solar absorbers, 5:561 (SERI/ 
TP-49-182) 
SOLAR ABSORBERS/WEATHERING 
Evaluation of selective absorbers. Semiannual report, 5:565 (TP- 


5461) 
SOLAR AIR CONDITIONERS/DESICCANTS 
Overview of desiccant cooling systems and their storage 
requirements, 5:466 (CONF-790328-P1) 
SOLAR AIR CONDITIONERS/INSTALLATION 
Installation experience on a modernized fifteen ton solar air 
conditioning, space heating and domestic hot water system 
using reflector augmented flat plate collectors, 5:-446 (CONF- 
780701-(Rev.)) 
SOLAR AIR CONDITIONERS/LATENT HEAT STORAGE 
Energy storage for solar air conditioning applications utilizing a 
form-stable, high density polyethylene pellet bed, 5:600 (CONF- 
790328-P2) 
SOLAR AIR CONDITIONERS/OPERATION 
Operating experience: the Trinity University Solar Heating and 
Cooling Project, 5:447 (CONF-780701-(Rev.)) 
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SOLAR AIR CONDITIONERS/PERFORMANCE 
Installation experience on a modernized fifteen ton solar air 
conditioning, space heating and domestic hot water system 
using reflector augmented flat plate collectors, 5:446 (CONF- 
780701-(Rev.)) 
Solar office building, Walt Disney World, 5:445 (CONF-780701- 


(Rev.)) 
SOLAR AIR CONDITIONERS/THERMAL ENERGY 

STORAGE EQUIPMENT 

Overview of desiccant cooling systems and their storage 
requirements, 5:466 (CONF-790328-P1) 

Thermal — for solar Rankine and absorption cooling systems, 
5:579 (CONF-790328-P 1) 

SOLAR AIR CONDITIONING/CHEMICAL HEAT PUMPS 

Methanol-calcium chloride chemical heat pump for solar air 
conditioning, heating, and storage, 5:480 (CONF-790328-P2) 

SOLAR AIR CONDITIONING/DEMONSTRATION 

PROGRAMS 

Department of Energy's solar —. Four regional conferences 
highlighting the objectives, plans, and experience of the 
National Commercial Solar Heating and Cooling 
Demonstration Program and the National Solar Data Program, 
5:440 (CONF-780701-) 

Department of Energy’s solar ay Four regional conferences 
highlighting the objectives, =. and experience of the 
National Commercial Solar Heating and Cooling 
Demonstration Program and the National Solar Data Program, 
5:441 (CONF-780701-(Rev.)) 

Solar demonstration program overview, 5:442 (CONF-780701- 


(Rev.)) 
SOLAR AIR CONDITIONING/HEAT STORAGE 

Economic breakthrough: benefit of swimming ls in combined 
residential solar systems, 5:587 (CONF-790328-P 1) 

SOLAR AIR CONDITIONING/MEETINGS 

Department of Energy’s solar update. Four regional conferences 
highlighting the objectives, plans, and experience of the 
National Commercial Solar Heating and Cooling 
Demonstration Program and the National Solar Data Program, 
5:440 (CONF-780701-) 

Department of Energy’s solar —. Four regional conferences 
highlighting the objectives, plans, and experience of the 
National Commercial Solar Heating and Cooling 
Demonstration Program and the National Solar Data Program, 
5:441 (CONF-780701-(Rev.)) 

— - CONDITIONING/SOLAR-ASSISTED HEAT 

PUMP 

~ / earth coupling in solar assisted heat pumps, 5:439 (BNL- 

6748) 
SOLAR AIR HEATERS/DESIGN 

Air-heating solar collector (Patent), 5:567 

Inflated flexible solar collectors (Patent), 5:569 

Owens-Illinois subsystem design package for the SEC-601 air- 
cooled solar collector, 5:545 (DOE/NASA/CR-161094) 

SOLAR AIR HEATERS/PERFORMANCE 

Internal and external solar collection and thermal storage for 

greenhouse heating, 5:507 
SOLAR CELL ARRAYS 

See also PHOTOVOLTAIC POWER SUPPLIES 
SOLAR CELL ARRAYS/DESIGN 

Development and testing of shingle-type solar cell modules. Final 
report, 5:382 (DOE/JPL/954607-4) 

SOLAR CELL ARRAYS/MANUFACTURING 

Automated Array Assembly. Phase 2. Annual technical progress 
report, 1978, 5:384 (DOE/JPL/95488 1-4) 

SOLAR CELL ARRAYS/TESTING 

Development and testing of shingle-type solar cell modules. Final 
report, 5:382 (DOE/JPL/954607-4) 

Reactor for simulation and acceleration of solar ultraviolet 
damage, 5:378 (DOE/JPL-1012-31) 

SOLAR CELLS 
See also CADMIUM SULFIDE SOLAR CELLS 
SILICON SOLAR CELLS 
SOLAR CELLS/ELECTRIC CONDUCTIVITY 

Use of a Fabry-Perot resonator at millimeter wave frequencies in 

= determination of thin-film resistivities, 5:394 (SERI/TR-32- 


) 
SOLAR CELLS/ENCAPSULATION 
Low-Cost Solar Array Project: encapsulation material trends 
relative to 1986 cost goals. A current assessment of fabricating a 
%.25 per ft? encapsulation system for a $.50 per watt module, 
5:389 (JPL-5101-61) 
SOLAR CELLS/FABRICATION 
Laser and electron beam processing of silicon and gallium 
arsenide, 5:374 (CONF-791017-11(Draft)) 
Photovoltaic cell (Patent), 5:396 
SOLAR CELLS/SEMICONDUCTOR MATERIALS 
Emerging materials systems for solar cell applications - Cu/sub 2- 
x/Se. First quarterly technical progress report, May 1, 1979- 
August 1, 1979, 5:375 (DOE/ET/23005-T1) 
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Preparation and characterization of hydrogenated amorphous 
boron thin films and thin film solar cells produced by glow 
discharge decomposition methods. First quarterly report, 
January 1, 1979-March 31, 1979, 5:376 (DOE/ET/23041-T1) 

SOLAR CELLS/TEST FACILITIES 
Photovoltaic advanced systems test facility control and data- 
acquisition system, 5:392 (SAND-79-0927) 
SOLAR COLLECTORS 
See also CONCENTRATING COLLECTORS 
EVACUATED TUBE COLLECTORS 
FLAT PLATE COLLECTORS 
INFLATABLE COLLECTORS 
PARABOLIC TROUGH COLLECTORS 
SOLAR AIR HEATERS 
SOLAR PONDS 
TOWER FOCUS COLLECTORS 
SOLAR COLLECTORS/DESIGN 
Solar heating of commercial greenhouses, 5:493 (CONF-78041 10-) 
SOLAR COLLECTORS/ECONOMIC ANALYSIS 

Environmental control and vegetable production in a combined 

solar collector-greenhouse, 5:483 (CONF-7804110-) 
SOLAR COLLECTORS/FLUIDS 

Heat degradation studies of solar heat transfer fluids, 5:1916 (LF- 
60(12-78)) 

SOLAR COLLECTORS/GLAZING MATERIALS 

Silicone glazing materials for solar collectors, 5:542 (CONF- 
790328-P2 

SOLAR COLLECTORS/PERFORMANCE 

Analysis of collector array performance from field derived 
measurements, 5:540 (CONF-780701-(Rev.)) 

Environmental control and vegetable production in a combined 
solar collector-greenhouse, 5:483 (CONF-78041 10-) 

SOLAR COLLECTORS/SPRAYED COATINGS 

Optical properties of plasma sprayed coatings. Final technical 

report, May 15, 1976-May 14, 1977, 5:547 (DSE-2425-1) 
SOLAR COOLING SYSTEMS 

See also SOLAR AIR CONDITIONERS 
SOLAR COOLING SYSTEMS/CHEMICAL HEAT PUMPS 

Chemical heat pump/energy storage system demonstration using 
sulfuric acid and water, 5:475 (CONF-790328-P2) 

Methanol-based heat pumps for storage of solar thermal energy. 
Phase I. Final report, April 25, 1977-June 30, 1978, 5:501 
(SAND-79-8188) 

Thermochemical energy storage for heating and cooling, 5:477 
(CONF-790328-P2) 

SOLAR COOLING SYSTEMS/COLD STORAGE 

Economics of hot versus cold water storage for solar cooling, 
5:601 (CONF-790328-P2) 

SOLAR COOLING SYSTEMS/CONTROL SYSTEMS 
Control for residential load management using rock-bed, heat 
pump and solar collectors (14 modes of operation), 5:478 

(CONF-790328-P2) 
Solar energy control system evaluation, 5:461 (CONF-780701- 


(Rev.)) 
SOLAR COOLING SYSTEMS/DATA ACQUISITION 
SYSTEMS 
National Solar Data Program, 5:459 (CONF-780701-(Rev.)) 
National Solar Data Network, 5:460 (CONF-780701-(Rev.)) 
SOLAR COOLING SYSTEMS/DEMONSTRATION 
PROGRAMS 
Heating and Cooling Projects Program review, 5:443 (CONF- 
780701-(Rev.)) 
SOLAR COOLING SYSTEMS/SENSIBLE HEAT STORAGE 
Economics of hot versus cold water storage for solar cooling, 
5:601 (CONF-790328-P2) 
SOLAR DRYERS/HEAT STORAGE 
State-of-the-art: agricultural applications of solar storage systems, 
5:576 (CONF-790328-P1) 
SOLAR DRYERS/THERMAL ENERGY STORAGE 
EQUIPMENT 
Long term performance of a 635 tonne pebble bed in continuous 
operation, 5:589 (CONF-790328-P1) 
Solar energy storage for grain drying, 5:531 (CONF-790328-P1) 
SOLAR ENERGY/ELECTRIC UTILITIES 
Compatibility of wind and solar technology with conventional 
energy systems, 5:1204 
SOLAR ENERGY/ENERGY POLICY 
Domestic policy review of solar energy, 5:373 (TID-22834) 
SOLAR ENERGY/FINANCIAL INCENTIVES 
Survey of state approaches to solar energy incentives, 5:371 
(SERI/TR-62-265) 
SOLAR ENERGY/LAND USE 
Land-use barriers and incentives to the use of solar energy, 5:372 
(SERI/TR-62-267) 
SOLAR ENERGY/LEGISLATION 
Survey of state approaches to solar energy incentives, 5:371 
(SERI/TR-62-265) 
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SOLAR ENERGY/MEETINGS 
Application of solar energy: 1978. Proceedings of the third 
southeastern conference on application of solar energy, 5:367 
SOLAR ENERGY/TOTAL ENERGY SYSTEMS 
Fort Hood Solar Total Energy Project: technical support and 
systems integration. Second semiannual report, 1 November 
1978-30 April 1979, 5:433 (ATR-79(7743)-2) 
SOLAR ENERGY CONVERSION 
Photochemical solar energy conversion. Final report, February 1, 
1977-January 31, 1978, 5:330 (NMEI-34) 
SOLAR ENERGY CONVERSION/ENVIRONMENTAL 
IMPACTS 
Solar energy conversion: an analysis of impacts on desert 
ecosystems. Final report, June 1, 1977-December 31, 1977, 5:370 
(COO-4339-3) 
SOLAR ENERGY CONVERSION/HEALTH HAZARDS 
Evaluation of primary skin irritation of solar heat transfer fluids, 
5:1949 (LF-60(12-78)) 
Mutagenic survey of heat transfer fluids. II, 5:1928 (LF-60(12-78)) 
SOLAR ENERGY CONVERSION/WORKING FLUIDS 
Acute oral toxicity of solar heat transfer fluids in rats, 5:1948 (LF- 
8 


60(12-7; 
SOLAR HEAT ENGINES 

Review of selected on-site DOE small solar thermal power plant 
experiments, 5:536 (SAND-79-1040C) 

SOLAR HEAT ENGINES/MANUALS 
Handbook of data on selected engine components for solar 
thermal applications, 5:419 (DOE/NASA/1060-78/1) 
SOLAR HEATING SYSTEMS 
See also PASSIVE SOLAR HEATING SYSTEMS 
SOLAR-ASSISTED HEAT PUMPS 

Growth of solar in Wisconsin (Includes glossary), 5:499 (DOE/ 
TIC-10268) 

SOLAR HEATING SYSTEMS/ANNUAL ENERGY 

STORAGE 

——— cycle storage for building heating, 5:571 (CONF-790328- 

1) 

Earth coils and geothermal wells used as solar energy storage 
devices, 5:585 (CONF-790328-P 1) 

Evaluation of a system for annual collection and storage of solar 
energy, 5:580 (CONF-790328-P1) 

Optimum collector-storage combinations involving annual cycle 
storage, 5:583 (CONF-790328-P1) 

Preliminary analysis of a total solar heating system. 5:467 (CONF- 
790328-P 1) 

Trans-seasonal storage of energy in moist soils, 5:582 (CONF- 
790328-P1) 

SOLAR HEATING SYSTEMS/CHEMICAL HEAT PUMPS 

Chemical heat pump/energy storage system demonstration using 
sulfuric acid and water, 5:475 (CONF-790328-P2) 

Methanol-based heat pumps for storage of solar thermal energy. 
Phase I. Final report, April 25, 1977-June 30, 1978, 5:501 
(SAND-79-8188) 

Thermochemical energy storage and heat pump system using 
ammoniated salts, 5:476 (CONF-790328-P2) 

Thermochemical energy storage for heating and cooling, 5:477 
(CONF-790328-P2) 

SOLAR HEATING SYSTEMS/COLD STORAGE 

Texas A and M cold water aquifer storage project, 5:581 (CONF- 
790328-P1) 

SOLAR HEATING SYSTEMS/COMPUTER CALCULATIONS 

Preliminary analysis of a total solar heating system, 5:467 (CONF- 
790328-P1) 

SOLAR HEATING SYSTEMS/CONSTRUCTION 

Architectural and engineering factors involved in the design of 
solar systems, 5:465 (CONF-780701-(Rev.)) 

Cary Arboretum Solar Project Update: design, submittal, 
construction, and operational problems, 5:456 (CONF-780701- 
(Rev.)) 

Design/construction approach to the Solar Demonstration Project 
at the Children’s Hospital Medical Center, 5:458 (CONF- 
780701-(Rev.)) 

SOLAR HEATING SYSTEMS/CONTRACTS 

Design/construction approach to the Solar Demonstration Project 
at the Children’s Hospital Medical Center, 5:458 (CONF- 
780701-(Rev.)) 

SOLAR HEATING SYSTEMS/CONTROL SYSTEMS 

Control for residential load management using rock-bed, heat 
pump and solar collectors (14 modes of operation), 5:478 
(CONF-790328-P2) 

Solar energy control system evaluation, 5:461 (CONF-780701- 


(Rev.)) 
SOLAR HEATING SYSTEMS/COST 
Perspective on the cost of non-residential solar energy systems, 
5:464 (CONF-780701-(Rev.)) 
SOLAR HEATING SYSTEMS/DATA ACQUISITION 
Perspective on the cost of non-residential solar energy systems, 
5:464 (CONF-780701-(Rev.)) 


SOLAR HEATING SYSTEMS/PERFORMANCE 


me SYSTEMS/DATA ACQUISITION 
National Solar Data Program, 5:459 (CONF-780701-(Rev.)) 
National Solar Data Network, 5:460 (CONF-780701-(Rev.)) 

a oe SYSTEMS/DEMONSTRATION 

Heating and Cooling Projects Program review, 5:443 (CONF- 
780701-(Rev.) 

SOLAR HEATING SYSTEMS/DESIGN 

Architectural and engineering factors involved in the design of 
solar systems, 5:465 (CONF-780701-(Rev.)) 

Cary Arboretum Solar Project Update: design, submittal, 
as and operational problems, 5:456 (CONF-780701- 

ev.) 

Combined active and passive solar heating system for two 
commercial buildings in Santa Clara, California, 5:448 (CONF- 
780701-(Rev.)) 

Design/construction approach to the Solar Demonstration Project 
at the Children’s Hospital Medical Center, 5:458 (CONF- 
780701-(Rev.)) 

Design philosophy and solar configuration for Headquarters of 
Contemparary Systems, Inc., 5:455 (CONF-780701-(Rev.)) 
Growth and response of vegetables in sub optimum greenhouse 

environments, 5:521 

Hybrid solar commercial greenhouse, 5:494 (CONF-78041 10-) 

Northview School, Howards Grove, Wisconsin, 5:453 (CONF- 
780701-(Rev.)) 

Solar air heating system for First Baptist Church, 5:449 (CONF- 
780701-(Rev.)) 

Solar heating of an Ohio commercial greenhouse, 5:497 (CONF- 
78041 10-) 


Solar heating and hot water system for the Technology Properties 
Trust Building, Burlington, Massachusetts, 5:457 (CONF- 
780701-(Rev.)) 

SOLAR HEATING SYSTEMS/ECONOMICS 
Heat pump/rock bed storage systems, 5:470 (CONF-790328-P1) 
SOLAR HEATING SYSTEMS/HEAT STORAGE 

Proceedings of solar energy storage options. Volume I. An 
intensive workshop on thermal energy storage for solar heating 
and cooling, 5:570 (CONF-790328-P1) 

Proceedings of solar energy storage options. Volume I. An 
intensive workshop on thermal energy storage for solar heating 
and cooling, 5:590 (CONF-790328-P2) 

State-of-the-art: agricultural applications of solar storage systems, 
5:576 (CONF-790328-P 1) 

Storage assisted residential heating/cooling using solar energy- 
electric heat pump, 5:468 (CONF-790328-P1) 

SOLAR HEATING SYSTEMS/INSTALLATION 

Installation experience on a modernized fifteen ton solar air 
conditioning, space heating and domestic hot water system 
using reflector augmented flat plate collectors, 5:446 (CONF- 
780701-(Rev.)) 

Navy Pier Solar Demonstration Project, 5:454 (CONF-780701- 


(Rev.)) 
SOLAR HEATING SYSTEMS/LATENT HEAT STORAGE 

Immiscible fluid, phase change, heat storage battery, 5:593 
(CONF-790328-P2) 

Model and its experimental validation of phase-change energy 
storage in two-dimensional cylindrical coordinates, 5:588 
(CONF-790328-P1) 

Phase change materials for thermal storage of solar-electric heat 
pump combinations, 5:574 (CONF-790328-P1) 

Progress report on the rolling cylinder heat store, 5:594 (CONF- 
790328-P2) 

SOLAR HEATING SYSTEMS/OPERATION 

Cary Arboretum Solar Project Update: design, submittal, 
construction, and operational problems, 5:456 (CONF-780701- 
(Rev.)) 

Operating experience: the Trinity University Solar Heating and 
Cooling Project, 5:447 (CONF-780701-(Rev.)) 

Solar heating system applied at Rademaker Corporation, 
Louisville, Kentucky, 5:444 (CONF-780701-(Rev.)) 

SOLAR HEATING SYSTEMS/OPTIMIZATION 

Optimum collector-storage combinations involving annual cycle 
storage, 5:583 (CONF-790328-P1) 

Preliminary analysis of a total solar heating system, 5:467 (CONF- 
790328-P 1) 

SOLAR HEATING SYSTEMS/PERFORMANCE 

Evaluation of a system for annual collection and storage of solar 
energy, 5:580 (CONF-790328-P 1) 

Heat pump/rock bed storage systems, 5:470 (CONF-790328-P1) 

Installation experience on a modernized fifteen ton solar air 
conditioning, space heating and domestic hot water system 
using reflector augmented flat plate collectors, 5:446 (CONF- 
780701-(Rev.)) 

Progress in solar heating of plastic film greenhouses, 5:487 
(CONF-78041 10-) 

Solar heating system applied at Rademaker Corporation, 
Louisville, Kentucky, 5:444 (CONF-780701-Rev.)) 





SOLAR HEATING SYSTEMS/PER;ORMANCE TESTING 


Solar office building, Walt Disney World, 5:445 (CONF-780701- 
(Rev.)) 
Thermal performance of the Scattergood School Solar Energy 
System, 5:462 (CONF-780701-(Rev.)) 
Thermal performance of the Perl-Mack Enterprises, Inc. Solar 
Energy System, 5:463 (CONF-780701-(Rev.)) 
SOLAR HEATING SYSTEMS/PERFORMANCE TESTING 
Growth and response of vegetables in sub optimum greenhouse 
environments, 5:521 
SOLAR HEATING SYSTEMS/RETROFITTING 
Navy Pier Solar Demonstration Project, 5:454 (CONF-780701- 


(Rev.)) 

SOLAR HEATING SYSTEMS/SELF-PUMPING SYSTEMS 
Solar self pumping, 5:479 (CONF-790328-P2) 

SOLAR HEATING SYSTEMS/SENSIBLE HEAT STORAGE 
Heat pump/rock bed storage systems, 5:470 (CONF-790328-P1) 
State of the art of sensible heat storage for solar source heat pump 

systems, 5:573 (CONF-790328-P1) 
Storage of thermal energy in confined aquifers: implications for 
solar energy, 5:584 (CONF-790328-P1) 

SOLAR HEATING SYSTEMS/SOLAR-ASSISTED HEAT 
PUMPS 
Annual cycle storage for building heating and cooling with a 

passive hybrid solar system, 5:469 (CONF-790328-P1) 

SOLAR HEATING SYSTEMS/TESTING 
Heating commercial greenhouses with solar energy, 5:491 

(CONF-7804110-) 
SOLAR HEATING SYSTEMS/THERMAL ENERGY 
STORAGE EQUIPMENT 
Central storage for solar active space heating, 5:578 (CONF- 
790328-P1) 

Direct air heating from membrane-lined water storage, 5:474 
(CONF-790328-P2) 

Lightweight concrete materials for water tanks for thermal 
storage, 5:591 (CONF-790328-P2) 

Performance of a multiple-trough heat storage system, 5:597 
(CONF-790328-P2) 

Underground liquid storage using isocyanurate foam at Ferrum 
College, 5:586 (CONF-790328-P1) 

Variable capacity thermal storage device, 5:602 (CONF-790328- 
P2 


) 
SOLAR HEATING SYSTEMS/THERMOCHEMICAL HEAT 
STORAGE 
Using reversible liquid phase reactions to store thermal energy, 
5:596 (CONF-790328-P2) 
SOLAR PONDS 
See also ROOF PONDS 
SOLAR PONDS/ANNUAL ENERGY STORAGE 
Evaluation of a large nonconvective solar pond, 5:541 (CONF- 
790328-P1) 
SOLAR PONDS/CONSTRUCTION 
Implementation of a solar pond greenhouse heating system, 5:543 
(CONF-78041 10-) 
SOLAR PONDS/HEAT RECOVERY 
Implementation of a solar pond greenhouse heating system, 5:543 
(CONF-78041 10-) 
SOLAR PONDS/MAINTENANCE 
Implementation of a solar pond greenhouse heating system, 5:543 
(CONF-78041 10-) 
SOLAR PONDS/PERFORMANCE 
Evaluation of a large nonconvective solar pond, 5:541 (CONF- 
790328-P1) 
SOLAR PONDS/SALINITY GRADIENTS 
Implementation of a solar pond greenhouse heating system, 5:543 
(CONF-78041 10-) 
SOLAR PROCESS HEAT 
Solar industrial process heat: the private sector, 5:534 (UCRL- 


83502) 
SOLAR PROCESS HEAT/ECONOMIC ANALYSIS 
Economic analysis of solar industrial process heat systems: a 
methodology to determine annual required revenue and internal 
rate of return, 5:533 (UCRL-52814) 
SOLAR PROCESS HEAT/ECONOMICS 
Effect of cleaning cost on process heat from line-focus solar 
collectors, 5:549 (SAND-79-1293C) ‘ 
SOLAR PROCESS HEAT/HEAT STORAGE 
State-of-the-art: agricultural applications of solar storage systems, 
5:576 (CONF-790328-P1) 
Thermal storage technologies for solar industrial process heat 
applications, 5:575 (CONF-790328-P 1) 
SOLAR PROCESS HEAT/LATENT HEAT STORAGE 
Phase-change storage in a brewery solar system, 5:532 (CONF- 
790328-P1) 
SOLAR REFLECTORS/NATIONAL PROGRAM PLANS 
Solar Optical Materials Program Activity Committee. Progress 
report, July 1, 1978-January 31, 1979 (Includes glossary), 5:551 
(SERI/PR-31-137) 
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SOLAR RIGHTS 

Land-use barriers and incentives to the use of solar energy, 5:372 
(SERI/TR-62-267) 

Survey of state approaches to solar energy incentives, 5:371 
(SERI/TR-62-265) 

SOLAR SIMULATORS/DESIGN 

Reactor for simulation and acceleration of solar ultraviolet 
damage, 5:378 (DOE/JPL-1012-31) 

SOLAR SPACE HEATING/ANNUAL ENERGY STORAGE 

Use of aquifers for seasonal storage of solar energy: an overview, 
5:572 (CONF-790328-P 1) 

SOLAR SPACE HEATING/CHEMICAL HEAT PUMPS 

Methanol-calcium chloride chemical heat pump for solar air 
conditioning, heating, and storage, 5:480 (CONF-790328-P2) 

SOLAR SPACE HEATING/DEMONSTRATION PROGRAMS 

Department of Energy's solar —. Four regional conferences 
highlighting the objectives, plans, and experience of the 
National Commercial Solar Heating and Cooling 
Demonstration Program and the National Solar Data Program, 
5:440 (CONF-780701-) 

Department of Energy's solar update. Four regional conferences 
highlighting the objectives, plans, and experience of the 
National Commercial Solar Heating and Cooling 
Demonstration Program and the National Solar ‘Data Program, 
5:441 (CONF-780701-(Rev.)) 

Solar demonstration program overview, 5:442 (CONF-780701- 


(Rev.) 
SOLAR SPACE HEATING/HEAT STORAGE 

Economic breakthrough: benefit of swimming pools in combined 
residential solar systems, 5:587 (CONF-790328-P1) 

SOLAR SPACE HEATING/MARKET 

Attitudinal study of the home market for solar devices, 5:502 (TR- 
77-5-53) 

SOLAR SPACE HEATING/MEETINGS 

Department of Energy's solar update. Four regional conferences 
highlighting the objectives, plans, and experience of the 
National Commercial Solar Heating and Cooling 
Demonstration Program and the National Solar Data Program, 
5:440 (CONF-780701-) 

Department of Energy's solar update. Four regional conferences 
highlighting the objectives, plans, and experience of the 
National Commercial Solar Heating and Cooling 
Demonstration Program and the National Solar Data Program, 
5:441 (CONF-780701-(Rev.)) 

Third annual conference on solar energy for heating of 
greenhouses and greenhouse-residence combinations, 5:481 
(CONF-7804110-) 

SOLAR SPACE HEATING/PUBLIC OPINION 

Attitudinal study of the home market for solar devices, 5:502 (TR- 
77-5-53) 

SOLAR SPACE HEATING/SOLAR-ASSISTED HEAT PUMPS 

Use of earth coupling in solar assisted heat pumps, 5:439 (BNL- 
26748) 

SOLAR STILLS/DESIGN 
Power generation and potable water recovery from salinous water 
(Patent), 5:537 
SOLAR THERMAL POWER PLANTS 
See also DISTRIBUTED COLLECTOR POWER PLANTS 
TOWER FOCUS POWER PLANTS 
SOLAR THERMAL POWER PLANTS/POWER SYSTEMS 

Handbook of data on selected engine components for solar 
thermal applications, 5:419 (DOE/NASA/1060-78/ 1) 

SOLAR THERMAL POWER PLANTS/RETROFITTING 

Solar thermal repowering systems integration. Final report, 5:434 
(SERI/TR-8037-1) 

SOLAR THERMAL POWER PLANTS/THERMOCHEMICAL 

HEAT STORAGE 

Solar thermochemical energy, 5:418 (CONF-790328-P1) 

SOLAR THERMAL POWER PLANTS/TOTAL ENERGY 

SYSTEMS 

Commercial applications of solar total energy systems. Volume | 
Summary. Final report, 5:429 (AI-DOE-13230(Vol.1)) 

Commercial applications of solar total energy systems. Volume 3. 
Conceptual designs and market analyses. Final report, 5:431 
(AI-DOE-13230(Vol.3)) 

Commercial applications of solar total energy systems. Volume 4. 
Appendices. Final report, 5:432 (AI-DOE-13230(Vol.4)) 

Commercial applications of solar total energy systems. Final 
report. Volume 2. Technical, 5:430 (AI-DOE-13230(Vol.2)) 

SOLAR WATER HEATERS/INSTALLATION 

Installation experience on a modernized fifteen ton solar air 
conditioning, space heating and domestic hot water system 
using reflector augmented flat plate collectors, 5:446 (CONF- 
780701-(Rev.)) 

SOLAR WATER HEATERS/PERFORMANCE 

Installation experience on a modernized fifteen ton solar air 
conditioning, space heating and domestic hot water system 
using reflector augmented flat plate collectors, 5:446 (CONF- 
780701-(Rev.)) 
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Solar office building, Walt Disney World, 5:445 (CONF-780701- 


— ) 
performance of the Perl-Mack Enterprises, Inc. Solar 
, cece. 5:463 (CONF-780701-(Rev.)) 
renee Sr performance of the ARATEX Services, Inc. Solar 
Energy System, 5:535 (CONF-780701-(Rev.)) 
SOLAR WATER HEATERS/SELF-PUMPING SYSTEMS 
Solar self foe ping. > 5:479 (CONF-790328-P2) 
SOLAR WATE TERS/THERMAL ENERGY STORAGE 
EQUIPMENT 


Lightweight concrete materials for water tanks for thermal 
storage, 5:591 (CONF-790328-P2) 

Underground liquid storage using isocyanurate foam at Ferrum 
College, 5:586 (CONF-790328-P1) 
— capacity thermal storage device, 5:602 (CONF-790328- 


) 
SOLAR WATER HEATING/CHEMICAL HEAT PUMPS 
Methanol-calcium chloride chemical heat pump for solar air 
conditioning, heating, and stcrage, 5:480 (CONF-790328-P2) 
SOLAR WATER HEATING/HEAT STORAGE 
Economic breakthrough: benefit of swimming ls in combined 
residential solar systems, 5:587 (CONF-790328-P1) 
SOLAR WATER HEATING/MARKET 
ry study of the home market for solar devices, 5:502 (TR- 
SOLAR WATER HEATING/PUBLIC OPINION 
Ass) study of the home market for solar devices, 5:502 (TR- 
SOLAR WATER PUMPS/DESIGN 
Review of selected on-site DOE small solar thermal power plant 
oot a 5:536 (SAND-79-1040C) 
ASSISTED HEAT PUMPS 
Solar assisted heat pumps for motel applications in La Quinta 
Motor Inn, Salt Lake City, Utah, 5:451 (CONF-780701-(Rev.)) 
SOLAR-ASSISTED HEAT PUMPS/ECONOMICS 
Heat pump/rock bed storage systems, 5:470 (CONF-790328-P1) 
Preliminary evaluation of a combined heat pump/thermal storage 
system for residential use, 5:471 (CONF-790328-P1) 
SOLAR-ASSISTED HEAT PUMPS/HEAT STORAGE 
Earth coils and geothermal wells used as solar energy storage 
devices, 5:585 (CONF-790328-P1) 
Preliminary evaluation of a combined heat pump/thermal storage 
system for residential use, 5:471 (CONF-790328-P1) 
Storage assisted residential heating/cooling using solar energy- 
electric heat pump, 5:468 (CONF-790328-P1) 
SOLAR-ASSISTED HEAT PUMPS/LATENT HEAT 
STORAGE 
Phase change materials for thermal storage of solar-electric heat 
pump combinations, 5:574 (CONF-790328-P1) 
SOLAR-ASSISTED HEAT PUMPS/OPERATION 
Solar-assisted heat pump operation and start-up, Littleton Center, 
Littleton, Colorado, 5:450 (CONF-780701-(Rev.)) 
SOLAR-ASSISTED HEAT PUMPS/PERFORMANCE 
Heat pump/rock bed storage systems, 5:470 (CONF-790328-P1) 
SOLAR-ASSISTED HEAT PUMPS/SENSIBLE HEAT 
STORAGE 
Heat pump/rock bed storage systems, 5:470 (CONF-790328-P1) 
State of the art of sensible heat storage for solar source heat pump 
systems, 5:573 (CONF-790328-P1) 
et 1 coupling in solar assisted heat pumps, 5:439 (BNL- 
4 
SOLAR-ASSISTED HEAT PUMPS/THERMAL ENERGY 
STORAGE EQUIPMENT 
Direct air heating from membrane-lined water storage, 5:474 
(CONF-790328-P2) 
SOLAR-ASSISTED POWER SYSTEMS/COST 
Solar thermal repowering systems integration. Final report, 5:434 
(SERI/TR-8637-1) 
SOLDERED JOINTS/THERMAL STRESSES 
Mechanical behavior of an axisymmetric solder joint-component 
system during encapsulation and thermal cycling. Final report, 
5:1662 (BDX-613-2172(Rev.)) 
SOLID ELECTROLYTES/FABRICATION 
Thin film battery/fuel cell power generating system. Final report, 
Task E-4, April 1976-April 1978, 5:1211 (CONS-1197-9) 
SOLID ELECTROLYTES/MATERIALS 
Thin film battery/fuel cell power generating system. Final report, 
Task E-4, April 1976-April 1978, 5:1211 (CONS-1197-9) 
SOLID SCINTI TION DETECTORS/CALIBRATION 
®Li(n,a)T cross section from 70 to 3000 keV from the ***U(n,f) 
calibration of a thin glass scintillator, 5:2107 
SOLID SCINTILLATION DETECTORS/EFFICIENCY 
SLi(n,a)T cross section from 70 to 3000 keV from the ***U(n,f) 
calibration of a thin glass scintillator, 5:2107 
SOLID SCINTILLATION DETECTORS/PERFORMANCE 
®Li(n,a)T cross section from 70 to 3000 keV from the *5U(n,f) 
calibration of a thin glass scintillator, 5:2107 
SOLID WASTES 
See also AGRICULTURAL WASTES 


SPACECRAFT POWER SUPPLIES/THERMOELECTRIC 


WOOD WASTES 
SOLID WASTES/CHEMICAL COMPOSITION 
Utilization of coal . Quarterly report No. 5, 
October 1-December 31, 1978, 5:25 (FE-2721-5) 
SOLIDS/EQUATIONS OF STATE 
Molecular dynamical study of the —— of state of solids at 
high temperature and pressure, 5:2198 
SOLIDS/ION COLLISIONS 
Collision induced fragmentation of fast molecular ions in solids 
(Review, wake effects, excited states), 5:2012 (CONF- 
790843-9) 
SOLIDS/ION MOBILITY 
Fast ion transport in solids: electrolytes and electrodes. Program 
and abstracts (Lake Geneva, Wisconsin, May 21-25, 1979), 
5:2188 (CONF-790538-(Absts.)) 
SOLIDS/SHOCK WAVES 
ae pane and temperature profiles of shockwaves in solids, 


5:2199 
SOLIDS/WAVE PROPAGATION 
Kinetic energy and temperature profiles of shockwaves in solids, 
5:2199 
SOLVENT-REFINING COAL PLANTS 
See COAL PREPARATION PLANTS 
SOMATIC CELLS/MUTAGENESIS 
Further evidence for the genetic origin of mutations in mammalian 
somatic cells: the effects of ploidy level and selection stringency 
on dose-dependent chemical mutagenesis to purine 
resistance in Chinese hamster ovary cells, 5:1817 
SOUTHEAST REGION 
See also ALABAMA 
GEORGIA 
KENTUCKY 
SOUTHEAST REGION/ENERGY SOURCE DEVELOPMENT 
Regional Issue Identification and Assessment pian a an analysis 
of the Mid-Range Projection Series C Scenario. Executive 
summary for Federal Region IV, 5:1183 (ORNL/TM-6942) 
UTHWEST REGION 


See also LOUISIANA 
NEW MEXICO 


TEXAS 
SOUTHWEST REGION/ENERGY SOURCE 
DEVELOPMENT 
Regional Issue Identification and Assessment (RITA): an analysis 
of the mid-range projection, Series C Scenario, 5:1182 (ORNL/ 
TM-6941) 
SOVIET RESEARCH REACTOR IRT 
See IRT REACTOR 
SOVIET UNION 


See USSR 
SPACE HEATING 
See also GEOTHERMAL SPACE HEATING 
SPACE HEATING/ANNUAL ENERGY STORAGE 
Annual thermal energy storage in ground-water aquifers, 5:1136 
(CONF-790328-P 1) 
SPACE LATTICES 
See CRYSTAL LATTICES 
SPACE POWER REACTORS/ENVIRONMENTAL IMPACTS 
Environmental Development Plan for space applications, 5:324 
(DOE/EDP-0057) 
SPACE POWER REACTORS/REACTOR CORES 
Reactor technology. Progress report, April-June 1979, 5:840 (LA- 


7992-PR 
SPACE REFLECTION 
See P INVARIANCE 


SPACE SHUTTLES/RADIATION HAZARDS 
Space transportation system: operations and projected radiation 
exposures, 5:1980 (LBL-8581) 
SPACE VEHICLES/PROPULSION 
Interstellar propulsion using a pellet stream for momentum 
transfer, 5:2346 (PPPL-1583) 
SPACE VEHICLES/RADIATION DETECTORS 
Instrumentation for radiation measurements in space, 5:1691 
(LBL-8581) 
SPACE VEHICLES/RADIATION DOSES 
—— transportation system: operations and projected radiation 
exposures, 5:1980 (LBL-8581) 
SPACE VEHICLES/TELESCOPE COUNTERS 
Instrumentation for radiation measurements in space, 5:1691 
(LBL-8581) 
SPACECRAFT POWER SUPPLIES/ENVIRONMENTAL 
IMPACTS 
Environmental Development Plan for space applications, 5:324 
(DOE/EDP-0057) 
SPACECRAFT POWER SUPPLIES/THERMOELECTRIC 
GENERATORS 
Selenide isotope generator for the Galileo Mission. Program final 
report, 5:328 (TES-33009-46) 
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SPACERS/GRIDS 

Pressure drop of spacer grids in rod bundles of 12 rods with 

smooth and roughened surfaces, 5:809 (KFK- A 
SPARK IGNITION ENGINES/FUEL SUBSTITUTIO 

Engine improvement possibilities and environmental Staiiieinese 

of alcohol usage, 5:1335 (CONF-781050-) 
SPARK IGNITION ENGINES/MODIFICATIONS 

Engine improvement possibilities and environmental consequences 
of alcohol usage, 5:1335 (CONF-781050-) 

SPARK MASS SPECTROMETERS/CALIBRATION 

STANDARDS 

Ion implantation standards as a spark source mass spectrometric 
surface analysis calibration technique: the analysis of B in 
irradiated Zircaloy-2, 5:1555 

SPATIAL RESOLUTION/ERRORS 

Emission and transmission noise propagation in positron emission 

computed tomography, 5:1839 (LBL-9783) 
SPEAR 
(2.5-GeV electron--positron storage ring at SLAC, Stanford 
University.) 
SPEAR/BEAM-BEAM INTERACTIONS 
Beam-beam limit simulation of SPEAR I, 5:1688 (LBL-9683) 
SPEAR/SYNCHROTRON RADIATION 
Time-resolved spectroscopy using synchrotron radiation, 5:1687 
(LBL-9475) 
SPECTRALLY SELECTIVE SURFACES 
See also BLACK COATINGS 
SPECTRALLY SELECTIVE SURFACES/EVALUATION 
Instrumentation for the evaluation of selective surfaces at the 
University of Arizona, 5:562 (SERI/TP-49-182) 
SPECTRALLY SELECTIVE SURFACES/MATERIALS 
TESTING 
Improved solar absorber coatings, 5:558 (SERI/TP-49-182) 
SPECTRALLY SELECTIVE SURFACES/MEASURING 

INSTRUMENTS 

Instrumentation for the evaluation of selective surfaces at the 
University of Arizona, 5:562 (SERI/TP-49-182) 

SPECTRALLY SELECTIVE SURFACES/MEETINGS 
Second annual conference on absorber surfaces for solar receivers, 
5:552 (SERI/TP-49-182) 
SPECTROMETERS 
See also INFRARED SPECTROMETERS 
MOESSBAUER SPECTROMETERS 
NEUTRON SPECTROMETERS 
NMR SPECTROMETERS 
OPTICAL SPECTROMETERS 
TIME-OF-FLIGHT SPECTROMETERS 
X-RAY SPECTROMETERS 
SPECTROMETERS/DESIGN 

Instrumentation for environmental monitoring: biomedical 

(Update to manual), 5:1738 (LBL-1(Vol.4)) 
SPECTROMETERS/PERFORMANCE 

Radiation damage analysis by pc ‘tron annihilation spectroscopy, 
5:1694 (CONF-790391-1) 

SPENT FUEL CASKS/HEAT TRANSFER 

Cooldown testing of nuclear fuel casks, 5:224 (AGNS-35900- 
CONF-7) 

SPENT FUEL CASKS/IMPACT TESTS 
Inelastic response of metallic impact limiters, 5:1108 
SPENT FUEL ELEMENTS/FUEL CANS 

Theoretical and experimental study of the crash of a model of an 

irradiated fuel container, 5:1109 
SPENT FUEL ELEMENTS/PACKAGING 

Encapsulation of magnox type fuel elements for extended storage 

in cooling ponds, 5:769 
SPENT FUEL STORAGE/CHARGES 

Federal fees and contracts for storage and disposal of spent LWR 
fuel, 5.230 (DP-MS-79-71) 

SPENT FUEL STORAGE/COMPARATIVE EVALUATIONS 

Alternatives for water basin spent fuel storage: executive summary 
and comparative evaluation, 5:232 (SRO-1051-1) 

SPENT FUEL STORAGE/CONTRACTS 

Federal fees and contracts for storage and disposal of spent LWR 
fuel, 5:230 (DP-MS- 79-71) 

SPENT FUEL STORAGE/CRITICALITY 

Critical experiments supporting close proximity water storage of 
power reactor fuel. Technical progress report, October 1, 1977- 
December 31, 1977, 5:225 (BAW-1484-1) 

Critical experiments supporting close proximity water storage of 
power reactor fuel. Technical progress report, April 1, 1978- 
June 30, 1978, 5:226 (BA W-1484-3) 

Critical experiments supporting close proximity water storage of 
power reactor fuel. Technical progress report, July 1, 1978- 
September 30, 1978, 5:227 (BAW-1484-4) 

Critical experiments supporting close proximity water storage of 
power reactor fuel. Technical progress report, October 1, 1978- 
December 31, 1978, 5:228 (BAW-1484-5) 
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Critical onpatenam supporting close proximity water storage 
wer reactor fuel. gow progress report, January 1- arch 
1, 1979, 5:229 (BAW-1484- 
SPENT FUEL STORAGE/ FORECASTING 
nt fuel storage -- The ma; -“ of the probleme, 5:233 
SFI NT FUEL STORAGE, LS 
Comparison of concepts for Gixaien spent fuel storage 
facilities, 5:231 
a of capacity of spent fuel pools and associated problems, 


SPENT FUEL STORAGE/FUEL RACKS 
Normal and compact spent fuel storage in light water reactor 


porn Ee :748 
SPE L STORAGE/GOVERNMENT POLICIES 
U.S. spent fuel policy: a status report, 5:234 
SPENT FUEL sto ORAGE/MATHEMATICAL MODELS 
Spent Nuclear Fuel Storage Pro soe user’s guide (SNFSM 
Code), 5:833 (DOE/EIA/8589-2 
SPENT FUEL STORAGE/STABILITY 
ee stability of spent fuel and hi onc ONF 000) 
in the geologic reposito am. 
SPENT TSHEAT | TRANSFE 
Cooldown testing of nuclear fuel nlite 5:224 (AGNS-35900- 
CONF-7) 
SPENT FUELS/REPROCESSING 
Variations of uranium and plutonium coprocessing as 
proliferation-resistant alternatives to the cheaien purex process, 
5:221 (AGNS-35900-CONF- 14) 
SPENT FUELS/TEMPERATURE DISTRIBUTION 
Thermal characteristics of aged spent fuel in a dry environment, 
5:216 (AGNS-35900-CONF 
SPENT SEED/REGENERATION 
Evaluation of the direct reduction seed regeneration process, 
5:1207 (FE-1760-36) 
Magnetohydrodynamics technology, 5:1205 (ANL-79-22) 
SPENT SHALES/LEACHING 
Leaching of organics from in situ spent 7. 5:201 (LBL-9857) 
SPENT SHALES/SORPTIVE PROPERTIES 
Spent shale as an adsorbent for organics (in retort water), 5:199 
(LBL-9857) 
SPERMATOCYTES/EMS 
Ethylation of DNA and protamine by ethyl methanesulfonate in 
the germ cells of male mice and the relevancy of these 
molecular targets to the induction of dominant lethals, 5:1819 
SPERMATOGONIA/BIOLOGICAL RADIATION EFFECTS 
Relationship between unscheduled DNA synthesis and mutation 
induction in male mice, 5:1876 (CONF-790676-8) 
SPERMATOGONIA/GENETIC RADIATION EFFECTS 
Relationship between unscheduled DNA synthesis and mutation 
induction in male mice, 5:1876 (CONF-790676-8) 
SPERMATOZOA/PEPTIDE HYDROLASES 
Inactivation of boar acrosin by peptidyl-arginyl-chloromethanes: 
comparison of the reactivity of acrosin, trypsin and thrombin, 
5:1805 
SPHERES/IGNITION 
Frank-Kamenetskii problem revisited. Part I: boundary conditions 
of the first kind (Arrhenius self-heating solids), 5:1607 (SAND- 
78-1509(Rev.)) 
SPINELS/DIFFUSION 
Physical properties of minerals and melts, 5:1974 
SPINELS/ELASTICITY 
Physical properties of minerals and melts, 5:1974 
bag tan ce bes CTRIC CONDUCTIVITY 
Physical rties of minerals and melts, 5:1974 
SPINELS. ‘Hl RMODYNAMIC PROPERTIES 
Physical properties of minerals and melts, 5:1974 
SPIN-LATTICE RELAXATION/NUCLEAR MAGNETIC 
RESONANCE 
Simultaneous fermion and boson spin dynamics in a one- 
dimensional antiferromagnet (a-bis (N-methylsabcylamidimato)- 
copper (II)), 5:1530 
SPLEEN/ANTIGEN-ANTIBODY REACTIONS 
Cell-mediated immunity in Fischer-344 rats induced by lung 
immunization, 5:1854 (LF-60(12-78)) 
SPLEEN/CFU 
Colony-forming units in the spleen and bone marrow of young 
(C57BL/6 BDA/DF. hybrid mice, 5:1859 
SPLEEN/TRANSPLANTS 
er ney units in the spleen and bone oa of young 
(C57BL/6 x DBA/2)F; hybrid mice, 5:1859 
SPLEEN COLONY FORMATION/INHIBITION 
Ts of stem cells and immune response and enhancement 
viral leukemogenesis by chemical carcinogens (Methyl 
methanesulfonate; benzo(a)pyrene; mice), 5:1934 (COO-4800-6) 
SPRAYED COATINGS/OPTICAL PROPERTIES 
Optical properties of plasma sprayed coatings. Final technical 
report, May 15, 1976-May 14, 1977, 5:547 (DSE-2425-1) 
STABILITY (REACTOR) 
See REACTOR STABILITY 





JANUARY 15, 1980 


STACKS/ACCIDENTS 

Collapse of chimney with impact on reactor building, 5:1106 

AINLESS STEEL-301/FRACTURE PROPERTIES 

Dynamic expansion and fracture of stainless steel cylindrical 
shells, 5:1416 

STAINLESS STEEL-304/CORROSION 

Corrosion of austenitic stainless steels in hot concentrated aqueous 
NaOH solutions, 5:1452 

Properties of light water reactor spent fuel cladding. Interim 
report, 5:1387 (HEDL-TME-78-70) 

USSR steam generator materials examination of test specimens, 
5:800 (GEFR-00413 

STAINLESS STEEL-304/CRACKS 

Effects of residual niobium on Type 304 stainless steel (900 to 

1200°F), 5:1394 
STAINLESS STEEL-304/DECARBURIZATION 

USSR steam generator materials examination of test specimens, 

5:800 (GEFR-00413) 
STAINLESS STEEL-304/FATIGUE 

Development of a procedure for estimating the high cycle fatigue 
strength of some high temperature structural alloys, 5:1379 
(BNL-NUREG-26085) 

S1VAINLESS STEEL-304/GRAIN BOUNDARIES 

Auger electron spectroscopy of stoichiometric chromium carbides 
and carbide precipitates at grain boundaries of type 304 stainless 
steel, 5:1372 

STAINLESS STEEL-304/MECHANICAL PROPERTIES 

Properties of light water reactor spent fuel cladding. Interim 
report, 5:1387 (HEDL-TME-78-70) 

Some trends in constitutive equation model development for high- 
temperature behavior of fast-reactor structural alloys, 5:805 
(INIS-mf-4690) 

STAINLESS STEEL-304/MICROSTRUCTURE 

Effects of residual niobium on Type 304 stainless steel (900 to 

1200°F), 5:1394 
STAINLESS STEEL-304/PHYSICAL PROPERTIES 

Properties of light water reactor spent fuel cladding. Interim 
report, 5:1387 (HEDL-TME-78-70) 

STAINLESS STEEL-304/PHYSICAL RADIATION EFFECTS 

Property changes in fast-reactor core-support components due to 
low dose rate, long-time irradiation, 5:821 

STAINLESS STEEL-304/SPUTTERING 

Low energy ion erosion studies of machine faceted stainless steel, 

5:2342 (SAND-79-1743C) 
STAINLESS STEEL-304L/CREEP 

Neutron irradiation-induced creep of helium pressurized 304L 

stainless steel capsules, 5:1468 
STAINLESS STEEL-304L/FRACTURE PROPERTIES 

Hydrogen-induced cleavage fracture of type 304L austenitic 
stainless steel, 5:1383 (DP-MS-79-24) 

STAINLESS STEEL-304L/PHYSICAL RADIATION 

EFFECTS 

Neutron irradiation-induced creep of helium pressurized 304L 
stainless steel capsules, 5:1468 

STEEL-308/MECHANICAL PROPERTIES 

Effect of delta ferrite content on the mechanical properties of 

or stainless steel weld metal. III. Supplemental studies, 
71411 
STAINLESS STEEL-308/WELDED JOINTS 

Effect of delta ferrite content on the mechanical properties of 

E308-16 stainless steel weld metal. III. Supplemental studies, 
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5:1411 
STAINLESS STEEL-316/CHROMIUM-MOLYBDENUM STEELS 
Influence of high temperature sodium on the structure and 
mechanical properties of 9 chrome steel, 5:1400 
STAINLESS STEEL-316/CREEP 
Influence of high temperature sodium on the structure and 
mechanical properties of 9 chrome steel, 5:1400 
STAINLESS STEEL-316/FRACTURE PROPERTIES 
Techniques developed to evaluate the fracture toughness offast 
breeder reactor duct (Use of J-integral tests), 5:1385 (HEDL- 
SA-1775) 
STAINLESS STEEL-316/HIGH TEMPERATURE 
Influence of high temperature sodium on the es and 
mechanical properties of 9 chrome steel, 5:1 
STAINLESS STEEL-316/MECHANICAL PROPERTIES 
Some trends in constitutive equation model development for high- 
temperature behavior of fast-reactor structural alloys, 5:805 
(INIS-mf-4690) 
STAINLESS STEEL-316/PERMEABILITY 
Magnetic fusion energy research, 5:2336 (ANL-79-22) 
STAINLESS STEEL-316/PHYSICAL RADIATION EFFECTS 
Effects of thermomechanical treatment on phase stability and 
swelling in alloy D9, 5:1462 (CONF-790979-1) 
Techniques developed to evaluate the fracture toughness offast 
ra reactor duct (Use of J-integral tests), 5:1385 (HEDL- 
A-1775) 


STEAM INJECTION/ECONOMIC ANALYSIS 


STAINLESS STEEL-316/STRESS ANALYSIS 
Three-dimensional inelastic finite element analysis of a solid Y- 
type cylinder intersection, 5:1415 
ST. STEEL-347/CRACKS 
Effects of residual niobium on Type 304 stainless steel, 5:1394 
STAINLESS STEEL-347/MICROSTRUCTURE 
Effects of residual niobium on Type 304 stainless steel, 5:1394 
STAINLESS STEELS 


See also STAINLESS STEEL-301 
STAINLESS STEEL-304 
STAINLESS STEEL-304L 
STAINLESS STEEL-308 
STAINLESS STEEL-316 
STAINLESS STEEL-347 
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TE. 
STAINLESS STEELS/CORROSION PROTECT: ay 
Survey and analysis of corrosion problems caused b o> 
injection for enhanced oil recovery, 5:101 (CONF-790805-P2) 
STAINLESS STEELS/CORROSION RESISTANCE 
Behavior of spent LWR fuel assemblies, 5:749 
STAINLESS ELS/DESIGN 
Fast response stainless steel sodium thermocouple, 5:171° 
STAINLESS STEELS/FABRICATION 
Fast nse stainless steel sodium thermocouple, 5:1719 
STAND OF LIVING/DATA COMPILATI TION 
Runzheimer plan of living cost standards, 5:1155 (UCRL-15075) 
STANDARD OF LIVING/ECONOMICS 
Runzheimer plan of living cost standards, 5:1155 (UCRL-15075) 
STANDING CROP 
See BIOMASS. 
STANFORD 20-GEV LINAC/POSITRON BEAMS 
New method for positron production at SLAC, 5:1676 (SLAC- 
PUB-2393) 
STANFORD 20-GEV LINAC/SHIELDING 
Extracts from ‘high energy accelerator shielding--the present 
situation and needs for the future’, 5:1677 (KEK-77-31) 
STAR CLUSTERS/CHEMICAL COMPOSITION 
Helium et edd poe tic globular clusters, 5:1976 
STATE GO /DEMONSTRATION PROGRAMS 
Solar Sustenance Project, Phase II. Final report, 5:504 
STATE GOVERNMENT/LEGISLATION 
Survey of state approaches to solar energy incentives, 5:371 
(SERI/TR-62-265) 
SPORT 
Thermal conveyance systems, 5:1278 (ANL/CES/TE-78-6) 
GENERATING HEAVY WATER REACTOR 
See SGHWR REACTOR 
STEAM GENERATORS/CORROSION 
Corrosion and creep behaviour of ferritic Cr-alloyed steels in 
sodium, 5:1455 
Studies on corrosion and mass transfer in ferritic steels exposed to 
sodium, 5:1454 
USSR steam generator materials examination of test specimens, 
5:800 (GEER-00413) 
STEAM GENERATORS/SUPERHEATERS 
Improved 9% Cr-Mo steel for superheater tubes of steam 
generators, 5:1406 
STEAM GENERATORS/TUBES 
Failure analysis of steam generator tubes with dented and wastage 
cor (PWR), 5:761 
JECTION 


Second meeting of the technical advisory panel, 5:121 (SAND-79- 
32 
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STEAM INJECTION/ADDITIVES 
Use of chemical additives with steam injection to increase oil 
recovery, 5:94 (CONF-790805-P2) 
STEAM INJECTION/AIR POLLUTION 
Evaluation of flue gas desulfurization systems for thermally 
enhanced oil recovery operations in California, 5:134 (CONF- 
790805-P3 
STEAM INJECTION/DEMONSTRATION PROGRAMS 
200 Sand Steamflood Demonstration Project, 5:89 (CONF- 
790805-P2) 
Field testing of the Vapor Therm process in the Eastburn 
(Cherokee) field, Vernon County, Missouri (Injecting nitrogen, 
carbon dioxide, and superheated steam), 5:91 (CONF-790805- 


P2 

Lynch Canyon thermal drive oil recovery project, 5:86 (CONF- 
790805-P2) 

Steamflood demonstration pilot Williams holding lease, Cat 
Canyon Field, Santa Barbara County, California, 5:88 (CONF- 
790805-P2) 

Wet combustion pilot Paris Valley Field, Monterey County, 
California, 5:85 (CONF-790805-P2) 

STEAM INJECTION/ECONOMIC ANALYSIS 

Economic feasibility of steam drive in light oil reservoirs, 5:87 
(CONF-790805-P2) 

Economic feasibility of steam drive in light oil reservoirs. Final 
report, 5:116 (DOE/BC/00044-1) 





STEAM INJECTION/ENVIRONMENTAL IMPACTS 


STEAM INJECTION/ENVIRONMENTAL IMPACTS 
Programmatic environmental impact statement for DOE's 
enhanced oil recovery RD & D program, 5:135 (CONF-790805- 


P3) 
STEAM INJECTION/FUEL SUBSTITUTION 
Coal: an alternate fuel for thermal enhanced oil recovery steam 
generation, 5:95 (CONF-790805-P2) 
Feasibility and economics of cogeneration in California's thermal 
enhanced oil recovery operations, 5:120 (NP-23923) 
Potential use of petroleum coke and California lignite as fuels for 
enhanced oil recovery, 5:90 (CONF-790805-P2) 
STEAM INJECTION/FUNCTIONAL MODELS 
Physically scaled model of steam drive operations, 5:93 (CONF- 
790805-P2) 
STEAM SUPERHEATERS 
See SUPERHEATERS 
STEEL-ASTM-A508/CRACKS 
Stable crack growth estimates based on effective crack length and 
crack-opening displacements, 5:1381 (CONF-790963-1) 
STEEL-ASTM-AS5S08/WELDED JOINTS 
Stable crack growth estimates based on effective crack length and 
crack-opening displacements, 5:1381 (CONF-790963-1) 
STEEL- -A ACTURE PROPERTIES 
Ductile fracture toughness of heavy section pressure vessel steel 
plate. A specimen-size study of ASTM A 533 steels, 5:1388 
(NUREG/CR-0859) 
STEEL-ASTM-A533/TENSILE PROPERTIES 
Computer simulation of the tension test, 5:1413 
L-ASTM-A533-B/CRACKS 
Stable crack growth estimates based on effective crack length and 
crack-opening displacements, 5:1381 (CONF-790963-1) 
STEEL-ASTM-A533-B/FRACTURE PROPERTIES 
Ductile fracture toughness of heavy section pressure vessel steel 
plate. A specimen-size study of ASTM A 533 steels, 5:1388 
(NUREG/CR-0859) 
STEEL-ASTM-A533-B/WELDED JOINTS 
Stable crack growth estimates based on effective crack length and 
crack-opening displacements, 5:1381 (CONF-790963-1) 
ELS 


See also AUSTENITIC STEELS 
CARBON STEELS 
CHROMIUM STEELS 
CHROMIUM-MOLYBDENUM STEELS 
CHROMIUM-NICKEL STEELS 
FERRITIC STEELS 
NICKEL STEELS 
NICKEL-CHROMIUM STEELS 
STAINLESS STEELS 
STEEL-ASTM-A508 
STEEL-ASTM-A533 
STEELS/CHARGED-PARTICLE TRANSPORT 
Extracts from ‘high energy accelerator shielding--the present 
situation and needs for the future’, 5:1677 (KEK-77-31) 
STEELS/COMPARATIVE EVALUATIONS 
Evaluation of prestressed cast iron pressure vessels for coal 
gasifier. Final technical report, 5:7 (FE-3013-1) 
STEELS/CONSTRUCTION 
Composite containment for nuclear power, 5:913 
STEELS/CORROSION PROTECTION 
Survey and analysis of corrosion problems caused by CO» 
injection for enhanced oil recovery, 5:101 (CONF-790805-P2) 
STEELS/DEFORMATION 
Theoretical and experimental study of the crash of a model of an 
irradiated fuel container, 5:1109 
STEELS/ELASTICITY 
Identification of the elastic constants for composites using modal 
analysis, 5:1504 (SAND-79-0527) 
STEELS/EMISSIVITY 
Effect of a heated atmosphere on the temperature dependence of 
the total emittance of black chrome solar absorber pipes, 5:566 
(UCRL-52851) 
STEELS/FATIGUE 
Fatigue evaluation of a floating nuclear power plant mooring 
system using fracture mechanics techniques, 5:1414 
STEELS/FRACTURE PROPERTIES 
Correlations between fracture toughness and microstructure in 
4140 steel. MRL E-113, 5:1371 (COO-3084/67) 
Development of a statistically-based lower bound fracture 
toughness curve (Ksub(IR) curve), 5:845 (INIS-mf-4506) 
STEELS/MICROSTRUCTURE 
Correlations between fracture toughness and microstructure in 
4140 steel. MRL E-113, 5:1371 (COO-3084/67) 
STEELS/PRODUCTION 
Cupolas minimize the energy required to melt ferrous alloys, 
5:1272 (COO-2840-11) 
STEELS/RESPONSE FUNCTIONS 
Simplified method of analysis of sacrificial shield wall for pipe 
whip restraint load, 5:1102 
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STEELS/SHEAR PROPERTIES 
Design and analysis of reactor containment of steel-concrete 
composite laminated shell, 5:915 
STEELS/STANDARDS 
Carbon and alloy steel welding fittings (ASME SA-234 with 
additional requirements), 5:1361 (RDT-M-2-3T(8-79)(Rev.)) 
STEELS/STRESS ANALYSIS 
Composite containment for nuclear power, 5:913 
Containment liner plate anchors and steel embedments test results, 
5:909 


Design of nozzles in reactor containments, 5:1118 
STEELS/STRESSES 
Complex study on the reliability assessment of the containment of 
a PWR. I. Magnitude and probability of internal load behaviour, 
5:1115 
Complex study on the reliability assessment of the containment of 
a PWR. II. Probabilistic approach to describe the behaviour of 
materials, 5:1124 
Containment system selection, 5:752 
Metal containments; nature of loads and behaviour limits, 5:919 
Reliability-based design of nuclear containment structures, 5:901 
STEELS/SUPPORTS 
Instability behaviour of stiffened dome liners under construction 
condition, 5:916 
STEELS/WEAR RESISTANCE 
Microstructural effects in abrasive wear. Final report, Phase I, 15 
March 1977-1 July 1979, 5:1382 (COO-4246-9) 
STIRLING ENGINES/CERAMICS 
Hydrogen permeability of metals and ceramics, 5:1320 (CONF- 
781050-) 
Materials Technology Program, 5:1321 (CONF-781050-) 
STIRLING ENGINES/COMBUSTORS 
Low emission combustors for advanced Stirling engines, 5:1322 
(CONF-781050-) 
STIRLING ENGINES/COMPUTER-AIDED DESIGN 
Simple, non-proprietary code for Stirling engine design, 5:1316 
(CONF-781050-) 
STIRLING ENGINES/COST 
Cost analysis for Brayton and Stirling engines, 5:1309 (CONF- 
781050-) 
STIRLING ENGINES/DESIGN 
Preliminary design of a general-purpose Stirling test engine, 
5:1315 (CONF-781050-) 
STIRLING ENGINES/MANUALS 
Handbook of data on selected engine components for solar 
thermal applications, 5:419 (DOE/NASA/1060-78/1) 
STIRLING ENGINES/REGENERATORS 
Stirling engine regenerators literature review, 5:1324 (CONF- 


781050-) 
STIRLING ENGINES/RESEARCH PROGRAMS 
Ford Stirling engine powertrain development, 5:1312 (CONF- 
781050-) 


MTI Stirling engine powertrain development, 5:1313 (CONF- 
781050-) 


Stirling engine project status, 5:1311 (CONF-781050-) 
Stirling systems and engines: opening remarks, 5:1310 (CONF- 
781050- 


STIRLING ENGINES/SEALS 
Analysis of rod seal lubrication for Stirling engine application, 
5:1318 (CONF-781050-) 
Evaluation of reciprocating seals for Stirling cycle engine 
application, 5:1317 (CONF-781050-) 
—— analysis of reciprocating rod seals, 5:1319 (CONF- 
81050-) 
STIRLING ENGINES/THERMAL ENERGY STORAGE 
EQUIPMENT 
Conceptual design study of thermal energy storage for a Stirling 
car, 5:1323 (CONF-781050-) 
STOCHASTIC PROCESSES/MONITORING 
Stochastic identification and parameter estimation of nuclear 
wer systems and nuclear fuel channels, 5:1096 
STORAGE DEVICES (DATA) 
See MEMORY DEVICES 
STORAGE (SPENT FUEL) 
See SPENT FUEL STORAGE 
STRAIN GAGES/PERFORMANCE TESTING 
Evaluation of some cryogenic sensors and instrumentations for a 
large superconducting MHD magnet, 5:1206 (CONF-7908 15-30) 
STRAND BREAKS/BIOLOGICAL REPAIR 
Relationship between unscheduled DNA synthesis and mutation 
induction in male mice, 5:1876 (CONF-790676-8) 
STRATEGIC PETROLEUM RESERVE/CORROSION 
Strategic petroleum reserve corrosion: site-specific aspects and 
failure analysis of corroded pipes from the Bryan Mound site, 
5:140 (SAND-79-1469) 
STRATEGIC PETROLEUM RESERVE/FLUID INJECTION 
Phase I investigations: a —: evaluation of brine injection 
operations at Bayou Choctaw and other strategic petroleum 
reserve sites, 5:141 (UCRL-15091) 
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STRESS ANALYSIS/FINITE ELEMENT METHOD 
Finite element analysis of a circular containment mat using a thick 
shell element, 5:917 
Finite element analysis and design of large openings in prestressed 
concrete containments, 5:921 
STRONG INTERACTIONS 
See also HADRON-HADRON INTERACTIONS 
STRONG INTERACTIONS/BAG MODEL 
ee shift of heavy-quark energy levels due to 
confinement, 5:2066 
STRONTIUM/FISSION YIELD 
Absolute thermal fission yields for °° Pu (Isotope dilution, mass 
crate 5:2160 (ENICO-1001) 
INTIUM/ION EXCHANGE 
Aqueous systems and geosciences, 5:1601 (ORNL-5485) 
STRONTIUM/MONITORING 
Precipitation sample handling, analysis, and storage procedures. 
Research report 4, 5:1735 (COO-1199-57) 
STRONTIUM 88/FISSION YIELD 
Absolute thermal fission yields for °° Pu (Isotope dilution, mass 
ounlirnna thy acon 5:2160 (ENICO-1001) 
ADSORPTION 
Association of radionuclides with streambed sediments in White 
Oak Creek watershed, 5:1791 (ORNL/TM-6895) 
STRONTIUM 90/FISSION YIELD 
—— thermal fission yields for **°Pu (Isotope dilution, mass 
trometry), 5:2160 (ENICO-1001) 
STRC INTIUM 90/RADIOISOTOPE HEAT SOURCES 
Quarterly report on the strontium heat source development 
pro ram, Advanced Nuclear Systems and Projects Division for 
ril-June 1979 (WESF °SrF2 capsules), 5:327 (PNL-1845-43) 
STRO IUM 90/TOXICITY 
Toxicity of Sr inhaled in a relatively insoluble form by Beagle 
dogs. IX, 5:1909 (LF-60(12-78)) 
STRONTIUM CHLORIDES/TOXICITY 
Toxicity of inhaled ®SrCl. in Beagle dogs. XII, 5:1886 (LF-60(12- 
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STRONTIUM COMPOUNDS/CARRIER aoe 
Localized level hopping transport in La(Sr)CrOs 
STRONTIUM COMPOUNDS/ELECTRIC CONDUCT IVITY 
Localized level hopping transport in La(Sr)CrOs, 5:1491 
STRONTIUM COMPOUNDS/MAGNETIC MOMENTS 
Localized level hopping transport in La(Sr)CrOs, 5:1491 
STRONTIUM COMPOUNDS/MAGNETIC SUSCEPTIBILITY 
Localized level hopping transport in La(Sr)CrOs, 5:1491 
STRONTIUM COMPOUNDS/SEEBECK EFFECT 
Localized level hopping transport in La(Sr)CrOs, 5:1491 
STRONTIUM OXIDES/PHYSICAL RADIATION EFFECTS 
ENDOR of F* centers in SrO a), 5:1498 
STRONTIUM TITANATES/SORPTIVE PROPERTIES 
Electron spectroscopy studies of clean oxide surfaces, 
chemisorbed molecules and photo-assisted processes (Use in 
photoelectrochemical cells), 5:417 (LBL-9021) 
STRONTIUM TITANATES/SURFACE PROPERTIES 
Electron spectroscopy studies of clean oxide surfaces, 
chemisorbed molecules and photo-assisted processes (Use in 
hotoelectrochemical cells), 5:417 (LBL-9021) 
STRUCTURES (MECHANICS) 
See MECHANICAL STRUCTURES 
STYRENE POLYMERS 
See POLYSTYRENE 
SUBBITUMINOUS COAL/CHEMICAL COMPOSITION 
Cross-polarization carbon-13 NMR of kerogens from Devonian 
shale and coal, 5:196 (METC/SP-79/6) 
SUGAR CANE/CULTIVATION TECHNIQUES 
Growing sugar crops for fuel, 5:400 (CONF-7806107-P1) 
SUGAR CANE/HARVESTING 
Growing sugar crops for fuel, 5:400 (CONF-7806107-P1) 
SULFATES/AEROSOL MONITORING 
Study of atmospheric pollution scavenging. Seventeenth progress 
report, 5:1736 (COO-1199-58) 
SULFATES/CHEMICAL REACTION KINETICS 
Kinetic study of the cerium(IV)-bromous acid reaction in acid 
sulfate solution. a for the Belousov-Zhabotinskii 
oscillating reaction, 5:1567 
SULFATES/CRYSTAL STRUCTURE 
Crystal structure of rubidium fluoroxysulfate. Characterization of 
the fluoroxysulfate anion, 5:1568 
SULFATES/MONITORING 
Precipitation sample handling, analysis, and storage procedures. 
Research report 4, 5:1735 (COO-1199-57) 
SULFATES/STANDARDS 
Potential ambient standards for atmospheric sulfates, 5:1763 
(BNL-51007) 
ULFIDES/SOLUBILITY 
Basic energy science, 5:1558 (ANL-79-22) 
SULFONA 
Lignosulfonates as additives in recovery processes involving 
chemical recovery processes (Patent), 5:124 


SULFURIC ACID/DOSE-RESPONSE RELATIONSHIPS 


SULFONES/CHEMICAL PREPARATION 
Polyketones and polysulfones for conservation in the ethylene 
polymer industry. Progress report No. 4, January-March 1979, 
5:1508 (BNL-51034) 
Synthesis of cyclopropanes via the addition of organometallics to 
3-substituted-1-alkeny] sulfones, 5:1581 
SULFONES/CHEMICAL REACTIONS 
Generation of a-sulfonylvinyllithium reagents by the lithiation of 
vinylic sulfones, 5:1582 
FUR/FLUORESCENCE SPECTROSCOPY 
Advances in soft x-ray fluorescence spectrometry for oil shale 
analyses, 5:194 (LBL-9857) 
SULFUR COMPOUNDS/CRYSTAL STRUCTURE 
Development of magnetic order in superconducting systems, 
5:2201 (BNL-26655) 
SULFUR COMPOUNDS/NEUTRON DIFFRACTION 
Development of ma <p order in superconducting systems, 
5:2201 (BNL-26655 
SULFUR COMPOUNDS/SUPERCONDUCTIVITY 
Development of magnetic order in superconducting systems, 
5:2201 (BNL-26655) 
SULFUR DIOXIDE/ADSORPTION 
Basic energy science, 5:1558 (ANL-79-22) 
SULFUR DIOXIDE/AIR POLLUTION CONTROL 
EPRI's program in the postcombustion NO/sub x/ control area 
(Wet scrubbing and dry selective catalytic and noncatal 
reduction using ammonia), 5:720 (EPRI-FP-1109-SR) 
Lime data book: a guide to purchasing lime slurry flue gas 
desulfurization systems, 5:725 
SULFUR DIOXIDE/INDICATORS 
Copper mercaptides as sulfur dioxide indicators (Patent), 5:1516 
SULFUR DIOXIDE/INTERMOLECULAR FORCES 
Study of intermolecular interactions of ozone. Second progress 
report, 12/1/78-7/15/79, 5:1563 (COO-4321-2) 
SULFUR DIOXIDE/MONITORING 
Copper mercaptides as sulfur dioxide indicators pry 5:1516 
SULFUR DIOXIDE/THERMOCHEMICAL HEAT STORAGE 
Solar - heated gas-turbine process sas sulfur oxides for power 
production and energy storage, 5:603 (LBL-9472) 
SULFUR FLUORIDES/ELECTRON OLECULE COLLISIONS 
Role of the electron impact ionization ee electron sca’ 
—_ section in the breakdown strength of dielectric gases, 
5:2025 
SULFUR FLUORIDES/INFRARED SPECTRA 
— resonance of SF¢ with a tunable diode laser, 
5:1 
SULFUR HYDRIDES 
See HYDROGEN SULFIDES 
SULFUR IONS/ELECTRON LOSS 
Semi-empirical formulas for heavy-ion stripping data, 5:1989 
SULFUR OXIDES 
See also SULFUR TRIOXIDE 
SULFUR OXIDES/AIR POLLUTION CONTROL 
Shell Flue Gas — rocess for the reduction of nitrogen and 
sulfur oxides, 5:724 ( PRLF P-1109-SR) 
SULFUR OXIDES/ELECTRONIC STRUCTURE 
Sulfur oxide: Low-lying bound molecular electronic states of SO, 
5:1998 
SULFUR OXIDES/PHOSPHORESCENCE 
Laser-induced phosphorescence-excitation 
vibrational bands of the SO. (*B,) -SO2 ( 


5:2001 
SULFUR OXIDES/VIBRATIONAL STATES 
Laser-induced phosphorescence-excitation ctra of various 
vibrational bands of the SO» (*B,) -SO2 (X, 'A;) transition, 


5:2001 
SULFUR TRIOXIDE/THERMOCHEMICAL HEAT STORAGE 
Solar - heated gas-turbine process —s sulfur oxides for power 
roduction and energy yd 5:603 (LBL-9472) 
Ss C ACID/BIOLOGICAL EFFECTS 

Effects of acute exposure to sulfuric acid aerosol on guinea pig 
lung histamine, 5:1849 (LF-60(12-78)) 

Effects of anticholinergic, antihistaminic, and mast cell 
degranulation inhibiting drugs on acute sulfuric acid induced 
lung injury in guinea pigs, 5:1850 (LF-60(12-78)) 

Evolution and repair of lung lesions in guinea pigs exposed acutely 
to sulfuric acid aerosol, 5:1944 (LF-60(12-78)) 

SULFURIC ACID/CLEARANCE 

Deposition and clearance of sulfuric acid from the respiratory 

tract of Beagle dogs, 5:1936 (LF-60(12-78)) 
SULFURIC ACID/DEPOSITION 

Deposition of sulfuric acid aerosols in rats as affected by ambient 
relative humidity, aerosol droplet size and concentration of the 
aerosol, 5:1935 (LF-60(12-78)) 

Deposition and clearance of sulfuric acid from the respiratory 
tract of le dogs, 5:1936 (LF-60(12-78)) 

SULFURIC ACID/DOSE-RESPONSE RELATIONSHIPS 

Airway response of the Hartley guinea pig to sulfuric acid aerosol, 
5:1941 (LF-60(12-78)) 


‘tra of various 
1A,) transition, 





SULFURIC ACID/THERMOCHEMICAL HEAT STORAGE 


SULFURIC ACID/THERMOCHEMICAL HEAT STORAGE 

Chemical heat pump/energy storage system demonstration using 
sulfuric acid and water, 5:475 (CONF-790328-P2) 

SULFURIC ACID/TOXICITY 

Early indicators of lung damage from inhaled sulfuric acid mist, 
5:1940 (LF-60(12- 78) 

Toxicity of 0.4 and 0.8 ym sulfuric acid aerosols in the guinea pig, 
5:1942 (LF-60(12-78) 

SUPER PHENIX REACTOR/CONTAINMENT SYSTEMS 

Containment of the Creys-Malville plant, 5:1125 

SUPER PHENIX REACTOR/REACTOR ACCIDENTS 

Detailed non-linear analysis of the response of the deck of a fast 
a pene under accidental sodium impact, 5:1005 (INIS- 
mf-4 

SUPER PHENIX REACTOR/REACTOR SAFETY 

Containment of the Creys-Malville plant, 5:1125 

SUPERCONDUCTING CABLES/AC L 

Calorimetric measurement of ac losses in superconducting cables 
of short lengths, 5:736 (BNL-26712) 

SUPERCONDUCTING CABLES/ELECTRICAL 

INSULATION 

Development of synthetic insulating tape for ehv cables (500 kV 
cables), 5:734 (BNL-25889) 

Semiannual report for the period October 1, 1978 to March 31, 
1979 of work ot (1) superconducting power transmission 
system development; and (2) cable insulation development, 
5:737 (BNL-51035) 

SUPERCONDUCTING CABLES/MAGNETIZATION 

Saturation and anisotropy effects of magnetization in practical 
composite superconductors (NbTi), 5:1628 (ORNL/TM-7036) 

SUPERCONDUCTING CABLES/PERFORMANCE 

Stability measurements of a large NbsSn (8-T fields), 5:1625 

(CONF-7908 15-15 
SUPERCONDUCTING CABLES/PERFORMANCE TESTING 

Load excitation at the superconducting cable test facility, 5:735 
(BNL-26641) 

SUPERCONDUCTING CABLES/RESEARCH PROGRAMS 

Development of synthetic insulating tape for ehv cables (500 kV 
cables), 5:734 (BNL-25889) 

Semiannual report for the period October 1, 1978 to March 31, 
1979 of woken (1) superconducting power transmission 
system development; and (2) cable insulation development, 
5:737 (BNL-51035) 

SUPERCONDUCTING CABLES/STABILITY 
Stability measurements of a large Nb3Sn (8-T fields), 5:1625 
(CONF-7908 15-15) 
ee CAVITY RESONATORS/ELECTRIC 
Particle acceleration with TEo1: cavity, 5:1684 (SLAC-PUB-2392) 
SUPERCONDUCTING GENERATORS/MAGNETIC 
SHIELDING 
oe and dissipation in cryogenic shields for 
rconducting field windings, 5:1630 
SUPE] CONDUCTING JUNCTIONS/CRITICAL CURRENT 
Microwave-induced effects on superconductors, 5:2206 
SUPERCONDUCTING JUNCTIONS/MICROWAVE 
RADIATION 
Microwave-induced effects on superconductors, 5:2206 
SUPERCONDUCTING MAGNETS/DESIGN 

Structural design of superconducting magnets for the large coil 
program, 5:1627 (ORNL/TM-6917) 

Toroidal magnet design for a tokamak experimental fusion reactor 
(JXFR), 5:2306 

SUPERCONDUCTING MAGNETS/MAGNETIZATION 

Saturation and anisotropy effects of magnetization in practical 

composite superconductors (NbTi), 5:1628 (ORNL/TM-7036) 
SUPERCONDUCTING MAGNETS/MEASURING 

INSTRUMENTS 

Evaluation of some cryogenic sensors and instrumentations for a 
large superconducting MHD magnet, 5:1206 (CONF-7908 15-30) 

SUPERCONDUCTING MAGNETS/PERFORMANCE 

TESTING 

Construction & testing of the two meter diameter TPC thin 
superconducting solenoid, 5:1626 (LBL-9700) 

SUPERCONDUCTING MAGNETS/SPECIFICATIONS 

Some problems in large superconducting system development, 
5:2300 (INIS-mf-4718) 

SUPERCONDUCTING MAGNETS/WELDED JOINTS 

Mechanical and electrical properties of resistance welds at 
cryogenic temperatures, 5:1419 (CONF-7908 15-25) 

SUPERCONDUCTING WIRES/FABRICATION 

Fabrication of superconducting wire composites by directional 

solidification, 5:1351 (IS-4698) 
SUPERCONDUCTORS/CRYSTAL STRUCTURE 

Development of magnetic order in superconducting systems, 

5:2201 (BNL-26655) 
SUPERCONDUCTORS/MAGNETIZATION 

Transient magnetization in practical composite superconductors, 

5:2205 (CONF-7908 15-31) 


ERA Vol. 5, No. 1 


SUPERCONDUCTORS/VORTICES 
Interaction of superconducting vortices: lectures presented at the 
Canadian Mathematical Society Summer Research Institute on 
gauge theories, 5:2187 (BNL-26736) 
EERHEATERS/METALLURGICAL EFFECTS 
Improved 9% Cr-Mo steel for superheater tubes of steam 
generators, 5:1406 
SUPERHEATERS/TUBES 
Improved 9% Cr-Mo steel for superheater tubes of steam 
generators, 5:1406 
SUPERHILAC/CONTROL SYSTEMS 
Microcomputer control system for the SuperHILAC third 
injector, 5:1681 (LBL-9763) 
SUPERTANKERS 
See TANKER SHIPS 
SUPPORTS/FATIGUE 
Fatigue evaluation of a floating nuclear power plant mooring 
system using fracture mechanics techniques, 5:1414 
SUPPORTS/STRESS ANALYSIS 
Stresscoat test of 6-inch pipe clamp in TTF: article B (LMFBR), 
5:798 (ETEC-TDR-79-7) 
SURFACE AIR/RADIOACTIVITY 
Aerial radiological survey of the area surrounding the Edwin I. 
Hatch Nuclear Plant, Baxley, Georgia, 5:1762 (EGG-1183-1726) 
SURFACE AIR/RADIONUCLIDE MIGRATION 
Radiological safety evaluation report for NUWAX-79 exercise 
(Simulation of nuclear weapons accident), 5:1911 (UCID-18173) 
SURFACE MINING 
See also COAL MINING 
SURFACE MINING/ENVIRONMENTAL EFFECTS 
Environmental development plan: coal extraction and preparation, 
5:27 (DOE/EDP-0050) 
SURFACE MINING/ENVIRONMENTAL IMPACTS 
Prime farmland disturbance from coal surface mining in the corn 
belt, 1980-2000, 5:26 (ANL/ES-70) 
SURFACE MINING/OVERBURDEN 
Blast designs to improve dragline stripping rates. Final report: 
Phase I, 5:29 (FE-9124-1) 
SURFACE WATERS 
See also ESTUARIES 
SURFACE WATERS/CONTAMINATION 
Preliminary evaluation of the BIODOSE computer program (For 
simulating radionuclide transport yr, aquatic ecosystems 
and predicting the dose to humans), 5:1792 (UCID-18267) 
SURFACE WATERS/RADIATION MONITORING 
Aerial radiological survey of the Paducah Gaseous Diffusion 
Plant, Paducah, Kentucky. Date of aerial survey: August 1976. 
Date of ground survey: May 1977, 5:1770 (EGG-1183-1727) 
SURFACE WATERS/SAMPLING 
Inexpensive weir and proportional sampler for miniature 
watershed ecosystems, 5:1778 (DOE/EV/00641-35) 
SURFACE-ACTIVE AGENTS 
See SURFACTANTS 
SURFACES 
See also SPECTRALLY SELECTIVE SURFACES 
SURFACES/ADSORPTION 
Anisotropic, long-range elastic interaction between adatoms, 
5:21 


SURFACES/INTERATOMIC FORCES 
Anisotropic, long-range elastic interaction between adatoms, 
:2197 


SURFACTANTS/ADSORPTION 
DOE in-house research on thermodynamics of oil-recovery 
micellar systems, 5:64 (CONF-790805-P 1) 
University of Florida research program on surfactant-polymer oil 
recovery systems, 5:62 (CONF-790805-P1) 
Use of chemical additives with steam injection to increase oil 
recovery, 5:94 (CONF-790805-P2) 
SURFACTANTS/COALESCENCE 
Coalescence characteristics of oil-water-surfactant systems 
important to enhanced oil recovery, 5:63 (CONF-790805-P1) 
SURFACTANTS/EMULSIONS 
Mechanism of oil bank formation, coalescence in porous media 
and emulsion stability-I, 5:67 (CONF-790805-P1) 
SURFACTANTS/PHASE STUDIES 
Relation of phase behavior to interfacial tensions in mixed 
surfactant systems, 5:50 (CONF-781110-17) 
Some basic studies of Fog meng sulfonate and pure surfactant 
systems, 5:60 (CONF-790805-P1) 
SURFACT. *~ANTS/QUANTITATIVE CHEMICAL ANALYSIS 
Effect of enhanced oil recovery chemicals on crude refining, 5:65 
(CONF-790805-P 1) 
SURFACTANTS/SURFACE TENSION 
University of Florida research program on surfactant-polymer oil 
recovery systems, 5:62 (CONF-790805-P1) 
SUSPENSIONS (FUEL) 
See FUEL SLURRIES 
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SWIMMING POOLS/ANNUAL ENERGY STORAGE 
Annual cycle storage for building heating and cooling with a 
ive hybrid solar system, 5:469 (CONF-790328 Pl) 
SWI MING 1 POOLS/HEAT STORAGE 
Economic breakthrough: benefit of swimming pools in combined 
residential solar systems, 5:587 (CONF-790328-P1) 
/ NUCLEAR POWER PLANTS 


Seismic risk maps of Switzerland, 5:1047 (INIS-mf-4689) 
SYCAMORES/SHORT ROTATION CULTIVATION 
Short-rotation hardwood forestry in the Southeast, 5:403 (CONF- 
7806107-P1) 


See MEETINGS 
SYNCHROTRON RADIATION/PULSE TECHNIQUES 
Time-resolved spectroscopy using synchrotron radiation, 5:1687 
(LBL-9475) 
SYNCHROTRONS 
See also BROOKHAVEN AGS 
FERMILAB ACCELERATOR 


NSLS 
SYNCHROTRONS/SHIELDING 
Extracts from ‘high energy accelerator shielding--the present 
situation and needs for the future’, 5:1677 (KEK-77-31) 
SYNTHANE PROCESS/CHEMISTRY 
Trace element studies on coal gasification process streams, 5:13 
GAS ATION 


Liquid Phase Methanation/shift Pilot Plant operation and 
laboratory support work. Final report, July 1, 1976-November 
30, 1978, 5:4 -2036-37) 
SYNTHESIS GAS/PRODUCTION 
Synthesis gas demonstration plant program: Phase I. Annual 
report, August 26, 1977-September 30, 1978, 5:5 (FE-2577-T1) 
(C FUELS 


See also ALCOHOL FUELS 
HYDROGEN FUELS 
REFUSE DERIVED FUELS 
Emergency fuels composition and impact, 5:1331 (CONF-781050-) 
SYNTHETIC FUELS/MUTAGEN SCREENING 
Analytical and biological analyses of test materials from the 
synthetic fuel technologies. II. Extended genetic and 
biochemical studies with mutagenic fractions, 5:1929 
SYNTHETIC FUELS/MUTAGENESIS 
Analytical and biological analyses of test materials from the 
synthetic fuel technologies. II. Extended genetic and 
biochemical studies with mutagenic fractions, 5:1929 
SYNTHETIC FUELS/RESEARCH PROGRAMS 
Syncrudes and new hydrocarbons: needs and projects, 5:1332 
(CONF-781050-) 
SYSTEM FAILURE ANALYSIS 
See also FAILURE MODE ANALYSIS 
Common cause failure analysis techniques: a review and 
comparative evaluation, 5:1092 (TREE-1349) 


T 


T MATRIX 
See S MATRIX 
ADPOLES 


See AMPHIBIANS 
LARVAE 
TANKER SHIPS/ENERGY CONSUMPTION 
Energy use in the marire transportation industry: Task I, Industry 
Summary. Final report, 5:1255 (SAN-1175-T2(Vol.2)) 
TANKS/CONSTRUCTION 
eo ot liquid storage using isocyanurate foam at Ferrum 
e, 5:586 (CONF-790328-P1) 
TANKS/DESIGN 
Lightweight concrete materials for water tanks for thermal 
storage, 5:591 (CONF-790328-P2) 
TANKS/MATERIALS 
Lightweight concrete materials for water tanks for thermal 
storage, 5:591 (CONF-790328-P2) 
TANKS/TEMPERATURE GRADIENTS 
oo of temperature stratification in liquid storage tanks 
or solar applications, 5:599 (CONF-790328-P2) 
TANTALUM 181 TARGET/NEON 20 REACTIONS 
Implications of the target residue mass and charge distributions in 
the interaction of 8.0 GeV *Ne with '*'Ta, 5:2138 
TANTALUM ALLOYS/STAND. 
Nickel-chromium-molybd >olumbium bare welding rods and 
electrodes, 5:1355 (RDT-M-1-19T(8-79)) 
TANTALUM ALLOYS/ZONE MELTING 
Internal zone growth method for producing metal oxide-metal 
eutectic composites (Patent), 5:1476 








TEMPERATURE MEASUREMENT/ELECTRIC MEASURING 


TANTALUM CHLORIDES/RAMAN SPECTRA 
Characterization of tantalum ern cmes containing melts by 
Raman spectroscopy, 5:157 
TANTALUM CHLO IDES/STRUCT URAL CHEMICAL 
ANALYSIS 
Characterization of tantalum pentachloride containing melts by 
Raman spectroscopy, 5:1570 
TANTALUM COMPLEXES/CHEMICAL REACTION YIELD 
Reaction of CO with Ta(eta5-C;Me;)Me;. Intramolecular 
reductive coupling of carbon monoxide via an eta?-acetone 
intermediate, 5:1583 
TANTALUM COMPLEXES/CHEMICAL REACTIONS 
Reaction of CO with Ta(eta®-C;Me;)Me,. Intramolecular 
reductive coupling of carbon monoxide via an eta?-acetone 
intermediate, 5:1583 
TANTALUM COMPLEXES/OXIDATION 
Reaction of CO with Ta(eta>-C;Me;)Me,. Intramolecular 
reductive coupling of carbon monoxide via an eta?-acetone 
intermediate, 5:1583 
TARAPUR-1 REACTOR/FUEL ELEMENT FAILURE 
BWR fuel fabrication experience at Tarapur, 5:753 
TARAPUR-1 REACTOR/MARINE DISPOSAL 
Control of radioactive of in liquid effluents from large ' 
nuclear power plants, 5:7 
TARAPUR-1! REACT OR/RADIOACT IVE WASTE DISPOSAL 
Radwaste process system experience at Tarapur, 5:755 
TARAPUR-! REACTOR/RADIOACTIVE WASTE 
PROCESSING 
Radwaste process system experience at Tarapur, 5:755 
TARAPUR-2 REACTOR/FUEL ELEMENT FAILURE 
BWR fuel fabrication experience at Tarapur, 5:753 
TARAPUR-2 REACTOR/FUEL MANAGEMENT 
Fuel em) or ow service for Tarapur Atomic Power Station core 
thermal hydraulics, 5:754 
TARAPUR-2 REACTOR/MARINE DISPOSAL 
Control of radioactive pollutants in liquid effluents from large 
nuclear power plants, 5:743 
TARAPUR-2 REACTOR/RADIOACTIVE WASTE DISPOSAL 
Radwaste process system experience at Tarapur, 5:755 
TARAPUR-2 REACTOR/RADIOACTIVE WASTE 
PROCESSING 
Radwaste process system experience at Tarapur, 5:755 
TAU NEUTRINOS/LEPTONIC DECAY 
Mass and mixing angles of the tau neutrino, 5:2061 
TAU NEUTRINOS/MASS 
Mass and mixing angles of the tau neutrino, 5:2061 
TCT 
See TWO-COMPONENT TORUS 
TECHNETIUM 99/MASS SPECTROSCOPY 
Development of chemical isolation and concentration techniques 
for Tc-99 analysis by resin-bead mass spectrometry, 5:1545 (DP- 
MS-79-59) 
TECHNETIUM 99/SCINTILLATION COUNTING 
Determination of technetium-99 by liquid scintillation counting, 
5:1547 (GAT-T-2953) 
TECHNOLOGY UTILIZATION/COST 
Industrial Sector Technology Use Model (ISTUM): industrial 
energy use in the United States, 1974-2000. Volume 3. Appendix 
on service and fuel demands, 5:1269 (DOE/EIA/2344-4) 
Industrial Sector Technology Use Model (ISTUM): industrial 
energy use in the United States, 1974-2000. Volume 4. 
Technology appendix, 5:1270 (DOE/EIA/2344-5) 
TECHNOLOGY UTILIZATION/SIMULATION 
Industrial Sector Technology Use Model (ISTUM): industrial 
energy use in the United States, 1974-2000. Volume 2. Results, 
5:1262 (DOE/EIA/2344-3) 
TECHNOLOGY UTILIZATION/SPECIFICATIONS 
Industrial Sector Technology Use Model (ISTUM): industrial 
energy use in the United States, 1974-2000. Volume 3. Appendix 
on service and fuel demands, 5:1269 (DOE/EIA/2344-4) 
Industrial Sector Technology Use Model (ISTUM): industrial 
energy use in the United States, 1974-2000. Volume 4. 
Technology appendix, 5:1270 (DOE/EIA/2344-5) 
TELEPHONES/ENERGY EFFICIENCY 
Transportation and telecc ications: the energy implications, 
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TELESCOPE COUNTERS/SPECIFICATIONS 
Instrumentation for radiation measurements in space, 5:1691 
(LBL-8581) 
TELLURIUM/ISOMER SHIFT 
5s-Sp elements beyond tin: (Sb, Te, I, Xe). Chapter 9b, 5:1535 
TEMPERATURE (BODY) 
See BODY TEMPERATURE 
TEMPERATURE MEASUREMENT/ELECTRIC BRIDGES 
Design of unbalanced bridge for temperature measurement, 5:1714 
TEMPERATURE MEASUREMENT/ELECTRIC 
MEASURING INSTRUMENTS 
Design of unbalanced bridge for temperature measurement, 5:1714 








TENELON/FRACTURE PROPERTIES 


TENELON/FRACTURE PROPERTIES 
a apron x cleavage fracture of type 304L austenitic 


Hy 

stainless steel, 5:1383 (DP-MS-79-24) 
TERBIUM/DOMAIN STRUCTURE 
Magnetic domain structures in high purity single crystal terbium, 
5:1430 (ISM-239) 
I1UM ALLOYS/ELECTRIC CONDUCTIVITY 
Anomalous resistivity maxima in some magnetic systems, 5:1440 
TERBIUM ALLOYS/FABRICATION 

Magnetomechanical coupling and magnetostriction in vertically 
zoned Tb 27Dy 73Fez, 5:1428 (ISM-229) 

TERBIUM ALLOYS/MAGNETOSTRICTION 

Magnetomechanical coupling and — in vertically 
zoned Tb 27Dy 73Fez, 5:1428 (ISM-229) 

Magnetostriction of RFes and RgFezs compounds (R = rare 
earth), 5:1429 (ISM-230) 

TERNARY ALLOY SYSTEMS/CRYSTAL STRUCTURE 

Development of ee order in superconducting systems, 
5:2201 (BNL-26655) 

TERNARY ALLOY SYSTEMS/NEUTRON DIFFRACTION 

Development of magnetic order in superconducting systems, 
5:2201 (BNL-26655) 

TERNARY ALLOY SYSTEMS/SUPERCONDUCTIVITY 

Development of —— order in superconducting systems, 
5:2201 (BNL-26655) 

Infiuence of magnetic ordering on the superconducting properties 
of amorphous (Zr/sub 1-x/Er/sub x/)sRh alloys, 5:2202 
(CALT-822-110) 

IRRRESTRIAL ECOSYSTEMS/RADIONUCLIDE MIGRATION 

Environmental and radiological safety studies. Interaction of 
238 PuO, heat sources with terrestrial and aquatic environments, 
April 1-June 30, 1979, 5:1773 (LA-7986-PR) 

Statistical analysis of selected parameters for predicting food chain 
pp oe and internal dose of radionuclides. Final report, 5:1774 
(NUREG/CR-1004) 

TEST FACILITIES/CONTROL SYSTEMS 
Photovoltaic advanced systems test facility control and data- 
uisition system, 5:392 (SAND-79-0927) 
TEST FACILITIES/DATA ACQUISITION SYSTEMS 

Photovoltaic advanced systems test facility control and data- 

acquisition system, 5:392 (SAND-79-0927) 
TEST FACILITIES/PERFORMANCE 

Geothermal loop experimental facility: update, 5:649 (EPRI-WS- 
78-97) 

TEST FACILITIES/SPECIFICATIONS 

——— SB experimental operating specification tests S-SB-2 
through S-SB-5 semiscale Mod-3 small break test series. Interim 
report (PWR), 5:994 (EGG/SEMI-TR-011) 

IROFURAN/CHEMICAL REACTIONS 

Incorporation of naphthalene and tetrahydrofuran during the 

reductive alkylation of Illinois No. 6 coal, 5:22 
TETRAMETHYLETHYLENE GLYCOL 

See PINACOL 
TEXAS/GEOCHEMISTRY 

Catahoula formation of the Texas coastal plain: origin, 
geochemical evolution, and characteristics of uranium deposits, 
5:206 (GJBX-131(79)) 

TEXAS/GEOPRESSURED SYSTEMS 
Texas geopressured resource assessment, 5:611 (EPRI-WS-78-97) 
TEXAS/OIL FIELDS 

Evaluation of target oil in 50 major reservoirs in the Texas Gulf 

Coast for enhanced oil recovery, 5:99 (CONF-790805-P2) 
TEXAS/WIND POWER 

Airflow over of the Southern High Plains interpreted from 

LANDSAT imagery, 5:666 (DOE/ET/20383-4) 
TFR TOKAMAK/FAR ULTRAVIOLET RADIATION 

Vacuum ultra-violet spectroscopy on high-temperature T.F.R. 

Tokamak plasmas, 5:2239 (EUR-CEA-FC-919) 
TFR TOKAMAK/IMPURITIES 
Vacuum ultra-violet spectroscopy on high-temperature T.F.R. 
Tokamak plasmas, 5:2239 (EUR-CEA-FC-919) 
TFTR REACTORS/MAGNET COILS 
High-density tokamak design studies for TFTR-II, 5:2307 
REACTORS/POWER SUPPLIES 

Digital computer simulation method for complex converter 
systems, 5:2309 (PPPL-1590) 

TFTR REACTORS/REMOTE HANDLING EQUIPMENT 

Aspects of TFTR relevant to future fusion reactors, 5:2345 

T REACTORS/SUPERCONDUCTING MAGNETS 

High-density tokamak design studies for TFTR-II, 5:2307 

T REACTORS/VACUUM SYSTEMS 
Ja of TFTR relevant to future fusion reactors, 5:2345 
TH. UM/ACTIVATION ANALYSIS 
Nuclear and radiochemical techniques in chemical analysis. 
329) report, August 1, 1978-July 31, 1979, 5:1543 (COO- 
THE NEXT STEP DEVICE 
See TNS REACTORS 
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THERMAL ENERGY STORAGE EQUIPMENT/ANNUAL 
ENERGY STORAGE 
Evaluation of a system for annual collection and storage of solar 
energy, 5:580 (CONF-790328-P1) 
THERMAL ENERGY STORAGE EQUIPMENT/ 
COMPARATIVE EVALUATIONS 
Economics of hot versus cold water storage for solar cooling, 
5:601 (CONF-790328-P2) 
THERMAL ENERGY STORAGE EQUIPMENT/COMPUTER 
CALCULATIONS 
Thermal energy storage efficiency and the use of COMMIX-SA 
for its evaluation and enhancement, 5:595 (CONF-790328-P2) 
THERMAL ENERGY STORAGE EQUIPMENT/ 
COMPUTERIZED SIMULATION 
Numerical simulation of dual-media thermal energy storage 
systems, 5:1138 (SAND-78-2282) 
Solar energy storage for grain drying, 5:531 (CONF-790328-P1) 
THERMAL ENERGY STORAGE EQUIPMENT/DESIGN 
Conceptual design study of thermal energy storage for a Stirling 
car, 5:1323 (CONF-781050-) 
Direct air heating from membrane-lined water storage, 5:474 
(CONF-790328-P2) 
Lightweight concrete materials for water tanks for thermal 
storage, 5:591 (CONF-790328-P2) 
Performance of a multiple-trough heat storage system, 5:597 
(CONF-790328-P2) 
Underground liquid storage using isocyanurate foam at Ferrum 
College, 5:586 (CONF-790328-P1) 
Variable capacity thermal storage device, 5:602 (CONF-790328- 
P2 


) 
THERMAL ENERGY STORAGE EQUIPMENT/ECONOMICS 

Storage assisted residential heating/cooling using solar energy- 
electric heat pump, 5:468 (CONF-790328-P1) 

THERMAL ENERGY STORAGE EQUIPMENT/EFFICIENCY 

Thermal energy storage efficiency and the use of COMMIX-SA 
for its evaluation and enhancement, 5:595 (CONF-790328-P2) 

THERMAL ENERGY STORAGE EQUIPMENT/ 

EVALUATION 

Conceptual design of thermal energy storage systems for near- 
term electric utility applications. Final report, 5:1137 (DOE/ 
NASA/0012-79/2) 

THERMAL ENERGY STORAGE EQUIPMENT/LATENT 

HEAT STORAGE 

Direct-contact heat transfer system for phase change energy 
storage, 5:592 (CONF-790328-P2) 

Energy storage for solar air conditioning applications utilizing a 
form-stable, high density polyethylene pellet bed, 5:600 (CONF- 
790328-P2) 

THERMAL ENERGY STORAGE EQUIPMENT/ 

MATHEMATICAL MODELS 

Model and its experimental validation of phase-change energy 
storage in two-dimensional cylindrical coordinates, 5:588 
(CONF-790328-P1) 

Prediction of the transient response of concrete structural building 
elements used for thermal energy storage, 5:1218 (CONF- 
790328-P2) 

Rock bed computer model, 5:598 (CONF-790328-P2) 

Significance of temperature stratification in liquid storage tanks 
for solar applications, 5:599 (CONF-790328-P2) 

THERMAL ENERGY STORAGE EQUIPMENT/MEETINGS 

Proceedings of solar energy storage options. Volume I. An 
intensive workshop on thermal energy storage for solar heating 
and cooling, 5:570 (CONF-790328-P1) 

Proceedings of solar energy storage options. Volume I. An 
intensive workshop on thermal energy storage for solar heating 
and cooling, 5:590 (CONF-790328-P2) 

THERMAL ENERGY STORAGE EQUIPMENT/ 

PERFORMANCE 

Case study of the Brownell low energy requirement house 
(thermal storage analysis), 5:1233 (CONF-790328-P2) 

Direct air heating from membrane-lined water storage, 5:474 
(CONF-790328-P2) 

Long term performance of a 635 tonne pebble bed in continuous 
operation, 5:589 (CONF-790328-P 1) 

Passive heating and cooling using rock bin storage, 5:473 (CONF- 
790328-P2) 

— capacity thermal storage device, 5:602 (CONF-790328- 


THERMAL ENERGY STORAGE EQUIPMENT/ 
PERFORMANCE TESTING 
Immiscible fluid, phase change, heat storage battery, 5:593 
(CONF-790328-P2) 
THERMAL ENERGY STORAGE EQUIPMENT/REVIEWS 
Low temperature thermal-energy storage, 5:1135 (ANL/CES/ 
TE-79-3) 
Thermal —— for solar Rankine and absorption cooling systems, 
5:579 (CONF-790328-P1) 
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THERMAL ENERGY STORAGE EQUIPMENT/ 

STRATIFICATION 

Thermal energy storage efficiency and the use of COMMIX-SA 
for its evaluation and enhancement, 5:595 (CONF-790328-P2) 

THERMAL ENERGY STORAGE EQUIPMENT/TANKS 

Lightweight concrete materials for water tanks for thermal 
storage, 5:591 (CONF-790328-P2) 

THERMAL ENERGY STORAGE EQUIPMENT/ 

TECHNOLOGY ASSESSMENT 

Central storage for solar active space heating, 5:578 (CONF- 
790328-P 1) 

THERMAL ENERGY STORAGE EQUIPMENT/ 

TEMPERATURE GRADIENTS 

Significance of temperature stratification in liquid storage tanks 
for solar applications, 5:599 (CONF-790328-P2) 

THERMAL INSULATION/AIR INFILTRATION 

Interim progress report on an investigation of energy transport in 

porous insulator systems, 5:1226 (ORNL/SUB-7551/1) 
THERMAL INSULATION/BIOLOGICAL EFFECTS 

Relative response of Syrian hamsters to insulation fibers after 

intratracheal instillation: early effects, 5:1961 (LF-60(12-78)) 
THERMAL INSULATION/DEGASSING 

Outgassing behavior of carbon-bonded carbon-fiber thermal 

insulation, 5:1501 (CONF-790625-8) 
THERMAL INSULATION/FABRICATION 

Anisotropic fibrous thermal insulator of relatively thick cross 

section and method for making same (Patent), 5:1499 
THERMAL INSULATION/HEALTH HAZARDS 

Use of acid-insoluble sodium for the determination of fiberglass in 

lung tissue: preliminary results, 5:1962 (LF-60(12-78)) 
THERMAL INSULATION/HEAT TRANSFER 

Interim progress report on an investigation of energy transport in 

porous insuiator systems, 5:1226 (ORNL/SUB-7551/1) 
THERMAL INSULATION/PERFORMANCE TESTING 

Interim progress report on an investigation of energy transport in 

porous insulator systems, 5:1226 (ORNL/SUB-7551/1) 
THERMAL INSULATION/R FACTORS 

Interim progress report on an investigation of energy transport in 

porous insulator systems, 5:1226 (ORNL/SUB-7551/1) 
THERMAL INSULATION/SAMPLE PREPARATION 

Preparation and characterization of commercial insulation fibers 

for use in inhalation studies, 5:1960 (LF-60(12-78)) 
THERMAL INSULATION/THERMAL CONDUCTIVITY 

Technique for measuring the apparent thermal conductivity of flat 

insulations, 5:1242 (ORNL/TM-6494) 
THERMAL MASS/MATHEMATICAL MODELS 

Prediction of the transient response of concrete structural building 
elements used for thermal energy storage, 5:1218 (CONF- 
790328-P2) 

THERMAL MASS/RESPONSE FUNCTIONS 

Prediction of the transient response of concrete structural building 
elements used for thermal energy storage, 5:1218 (CONF- 
790328-P2) 

THERMAL POLLUTION 
(Environmental temperature rise due to waste heat disposal) 
THERMAL POLLUTION/BIOLOGICAL EFFECTS 

Continuation of studies on thermoregulation of fish and turtles in 
thermally stressed habitats. Annual progress report, 1 October 
1978-30 September 1979, 5:1915 (COO-2502-16) 

Impact of thermal loading and other water quality parameters on 
the epizootiology of Aeromonas hydrophila infections of 
centrarchids (Etiology and host-pathogen relations in red-sore 
disease of largemouth bass), 5:1848 (DOE/EV/00900-5) 

THERMAL POLLUTION/ENVIRONMENTAL EFFECTS 

Impingement, 5:1780 

THERMAL POWER PLANTS 
See also COMBINED-CYCLE POWER PLANTS 
FOSSIL-FUEL POWER PLANTS 
GEOTHERMAL POWER PLANTS 
NUCLEAR POWER PLANTS 
THERMAL POWER PLANTS/BOTTOMING CYCLES 
Assessmeat of the role of organic Rankine cycle bottoming 
systems in small utilities. Final report, 5:689 (COO-4536-8) 
THERMAL POWER PLANTS/COOLING SYSTEMS 
Brackish groundwater for power plant cooling in California, 5:688 
THERMAL POWER PLANTS/ENVIRONMENTAL EFFECTS 
Impingement, 5:1780 
THERMAL POWER PLANTS/PERFORMANCE 

Power plant productivity: techniques for assessing benefits and 

cost effectiveness, 5:832 
THERMAL POWER PLANTS/SITE SELECTION 

Evaluation of locations for a 50-MW wood-fired power plant in 
northern Vermont, 5:694 (DSD-115) 

THERMIONIC CONVERTERS/RESEARCH PROGRAMS 

DOE/JPL Advanced Thermionic Technology Program. Progress 
report No. 37, December 1978-January 1979, 5:1209 (COO- 
3056-37) 
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THERMOCHEMICAL HEAT STORAGE 
Analytical modeling of a hydride heat exchanger, 5:1139 (ANL/ 
EES-TM-61) 
Solar thermochemical energy, 5:418 (CONF-790328-P1) 
THERMOCHEMICAL HEAT STORAGE/CHEMICAL 
REACTIONS 
Basic energy science, 5:1558 (ANL-79-22) 
Using reversible liquid phase reactions to store thermal energy, 
5:596 (CONF-790328-P2) 
THERMOCHEMICAL HEAT STORAGE/EVALUATION 
Solar - heated gas-turbine process a | sulfur oxides for power 


uction and energy storage, 5:603 (LBL-9472) 
THERMOCO UPLES/CLEANING 
Analysis of MC2730 cleanin ng SAND. 79-1066 as 08g to anomalous 


voltage degradation, 5:325 (SAND-79- 
THERM UPLES/TEMPERATURE MEASUREMENT 
Fast response stainless steel sodium thermocouple, 5:1719 
THERMODYNAMICS/TABLES 
Comments Simplification of es calculations through 
dimensionless entropies, 5:2216 
THERMOELECTRIC GENERATORS/MATHEMATICAL 
MODELS 
Analysis of a heat exchanger-thermoelectric generator system, 
5:438 (SERI/TP-35-25. 
THERMOELECTRIC GENERATORS/RESEARCH 
PROGRAMS 
Selenide isotope generator for the Galileo Mission. Program final 
38 (TES-33009 3009-46) 


THERMOELEC TRIC GENERATORS/THERMOCOUPLES 
Analysis of MC2730 cleaning procedures as related to anomalous 
voltage degradation, 5:325 (SAND-79-1066) 
THERMOM. /CALIBRATION 
Nuclear susceptibility thermometry a bee dl "9Sn, 5:1629 
THERMOMETERS/PERFORMANCE TESTING 
Evaluation of some cryogenic sensors and instrumentations for a 
large superconducting MHD magnet, 5:1206 (CONF-7908 15-30) 
THERMONUCLEAR DEVICES 
See also TOKAMAK DEVICES 
THERMONUCLEAR DEVICES/PLASMA CONFINEMENT 
Formation of toroidal plasma confinement configurations by using 
hot electrons, 5:2225 (UCID-18239) 
THERMONUCLEAR DEVICES/SUPERCONDUCTING 
MAGNETS 
Some problems in large superconducting system development, 
5:2300 (INIS-mf-4718) 
THERMONUCLEAR POWER PLANTS/ 
COMMERCIALIZATION 
Fusion energy. Commercialization issues, 5:2271 
THERMONUCLEAR REACTIONS/NEUTRON SPECTRA 
D-D neutron measurements on a 40-kV, 60-A neutral beam test 
facility, 5:2316 (ORNL/TM-7016) 
THERMONUCLEAR REACTIONS/NEUTRONS 
Confinement of fusion-produced tritium in the Princeton Large 
Torus, 5:2227 
THERMONUCLEAR REACTOR COOLING SYSTEMS/DESIGN 
Gas-cooled blanket for a fusion-fission reactor: possible designs 
and heat flow diagrams, 5:2312 
THERMONUCLEAR REACTOR COOLING SYSTEMS/ 
HYDRAULICS 
Thermal stress and creep fatigue limitations in first wall design, 
2313 


5: 
THERMONUCLEAR REACTOR COOLING SYSTEMS/ 
MAGNETOHYDRODYNAMICS 
Forces on liquid lithium modules in a tokamak blanket due to the 
pulsed poloidal magnetic field, 5:2311 (ORNL/TM-6907) 
THERMONUCLEAR R REACTO CCTOR MATERIALS/REVIEWS 
Progress in materials research for fusion reactors, 5:2344 
THERMONUCLEAR REACTOR WALLS 
See also FIRST WALL 
THERMONUCLEAR REACTOR WALLS/PHYSICAL 
RADIATION EFFECTS 
Characterization for fusion first-wall damage studies of using 
tailored D-T neutron fields, 5:2339 (LA-UR-79-2449) 
THERMONUCLEAR REACTOR WALLS/STRAINS 
Algorithm for study of a stress-strained state of a fusion reactor 
outer chamber, 5:2341 (NITEFA-LM-0403) 
THERMONUCLEAR REACTOR WALLS/STRESSES 
Algorithm for study of a stress-strained state of a fusion reactor 
outer chamber, 5:2341 (NITEFA-LM-0403) 
THERMONUCLEAR REACTOR WALLS/SWELLING 
Characterization for fusion first-wall damage studies of using 
tailored D-T neutron fields, 5:2339 (LA-UR-79-2449) 
THERMONUCLEAR REACTOR WALLS/T EMPERATURE 
DEPENDENCE 
Response of first walls in inertial confinement reactors to 
thermonuclear radiation, 5:2343 
THERMONUCLEAR REACTOR WALLS/WALL LOADING 
Characterization for fusion first-wall damage studies of using 
tailored D-T neutron fields, 5:2339 (LA- 1R-79-2449) 
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THERMONUCLEAR REACTORS 
(For use in cases where certain aspects of either hypothetical or real 
thermonuclear reactors are discussed.) 
See also DOUBLET REACTORS 
E-BEAM TYPE REACTORS 
FIELD-REVERSED MIRROR REACTORS 
I-BEAM TYPE REACTORS 
JET REACTORS 
LASER FUSION Bee TORS 
LINUS REACTORS 
MAGNETIC MIRROR TYPE REACTORS 
TFTR REACTORS 
THERMONUCLEAR REACTOR WALLS 
TMR REACTORS 
TNS REACTORS 
TOKAMAK TYPE REACTORS 
THERMONUCLEAR REACTORS/BREEDING BLANKETS 
Discrete transfer cross-section expansion for time-dependent 
neutron transport, 5:2182 
THERMONUCLEAR REACTORS/ENGINEERING 
Progress in fusion reactor design and technology, 5:2296 
THERMONUCLEAR REACTORS/HYDROGEN 
PRODUCTION 
Realistic assessment of direct radiolysis for synthetic fuels 
production using fusion radiation sources, 5:322 (LA-UR-79- 


2558) 
THERMONUCLEAR REACTORS/RESEARCH PROGRAMS 
Progress in fusion reactor design and technology, 5:2296 
THERMONUCLEAR REACTORS/SCALING LAWS 
Scaling laws for structural material requirements in inertial 
confinement reactors, 5:2330 
THERMONUCLEAR REACTORS/SPECIFICATIONS 
Advanced-fuel fusion a The D-*He satellite approach (the 
ILB reactors), 5:228 
Fusion reactor design- tT Report on the second IAEA technical 
committee meeting and workshop, Madison, Wisconsin, USA, 
10-21 October 1977, 5:2278 
THERMONUCLEAR REACTORS/STRESSES 
Scaling laws for structural material requirements in inertial 
confinement reactors, 5:2330 
THERMONUCLEAR WEAPONS 
See NUCLEAR WEAPONS 
THERMOREGULATION/MATHEMATICAL MODELS 
Continuation of studies on thermoregulation of fish and turtles in 
thermally stressed habitats. Annual progress report, 1 October 
1978-30 September 1979, 5:1915 (COO-2502-16) 
THIO COMPOUNDS 
See ORGANIC SULFUR COMPOUNDS 
THIOETHERS 
See SULFIDES 
THORIUM/RADIOACTIVITY 
Aerial radiological survey of the Paducah Gaseous Diffusion 
Plant, Paducah, Kentucky. Date of aerial survey: August 1976. 
Date of ground survey: May 1977, 5:1770 (EGG-1183-1727) 
THORIUM 228/ENVIRONMENTAL TRANSPORT 


Fate of nuclides in natural water systems. Annual progress report, 


October 1, 1978-September 30, 1979, 5:1788 (COO-3573-29) 
THORIUM 232 TARGET/ARGON 40 REACTIONS 
Study of argon-induced reactions at 213 MeV/nucleon, 5:2154 
(LBL-8151) 
THORIUM 232 TARGET/NITROGEN 14 REACTIONS 
New berkelium isotope: **? Bk, 5:2147 (LBL-8151) 
THORIUM 234/ENVIRONMENTAL TRANSPORT 


Fate of nuclides in natural water systems. Annual progress report, 


October 1, 1978-September 30, 1979, 5:1788 (COO-3573-29) 
THORIUM CYCLE/BREEDING BLANKETS 
Investigation of LMFBRs with Th blanket for supply of U-233 to 
HTGR, 5:806 (JAERI-M-7763) 
THORIUM OXIDES 
See also THOROTRAST 
THORIUM OXIDES/GRAIN GROWTH 
Fission 1 4 as release and grain growth in THO2-UO, fuel irradiated 
at high temperature, 5:817 (WAPD-1350(Add.)) 
THORIUM OXIDES/ZONE MELTING 
Internal zone growth method for producing metal oxide-metal 
eutectic composites (Patent), 5:1476 
THOROTRAST/BIOLOGICAL PATHWAYS 
Oogenesis in Xenopus laevis (Daudin), 5:1827 
THREE MILE ISLAND-2 REACTOR/REACTOR ACCIDENTS 
Generation of hydrogen during the first three hours of the Turee 
Mile Island accident, 5:1084 (NUREG/CR-0913) 
THREE-BODY PROBLEM/SCATTERING AMPLITUDES 
Zero range three-particle equations (Karlsson - Zeiger equations), 
5:2086 (IAEA-SMR-45) 
THREE-BODY PROBLEM/ZERO-RANGE 
APPROXIMATION 
Zero range three-particle equations (Karlsson - Zeiger equations), 
5:2086 (IAEA- SMR-45) 
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THTR-300 REACTOR/PLANNING 
Status of high temperature reactor Guvceaeree in the Federal 
Republic of Germany, 5:777 (Juel-Spez-5) 
THTR-300 REACTOR/PROCESS HEAT REACTORS 
Status of high temperature reactor development in the Federal 
Republic of Germany, 5:777 (Juel-Spez-5) 
THULIUM ALLOYS/MAGNETOSTRICTION 
Magnetostriction of RFes and ReFezs compounds (R = rare 
earth), 5:1429 (ISM-230) 
TIGLIUM OIL 
See CROTON OIL 
TIME-OF-FLIGHT SPECTROMETERS 
Correlation time-of-flight spectrometer for fast neutrons, 5:1695 
(INIS-mf-4717) 
— PROPERTIES 
Optical rties * metals by spectroscopic ellipsometry, 5:1420 
(CO F 90857- 
TIN SLLOYS/CRITICAL CURRENT 
Critical current density changes in irradiated NbsSn, 5:1467 
TIN ALLOYS/CRYSTAL DEFECTS 
Critical current density changes in irradiated Nb3Sn, 5:1467 
TIN ALLOYS/CURRENT DENSITY 
Critical current density changes in irradiated NbsSn, 5:1467 
TIN ALLOYS/ELECTRIC CONDUCTIVITY 
Anomalous resistivity maxima in some —— systems, 5:1440 
TIN ALLOYS/MECHANICAL PROPERTIES 
Investigation of the effects of particle size on the mechanical 
properties of a and tin infiltrated niobium rods fabricated 
by a thermoplastic-powder metallurgy technique, 5:1352 (LBL- 
8501) 
TIN ALLOYS/PARTICLE SIZE 
Investigation of the effects of particle size on the mechanical 
properties of porous and tin infiltrated niobium rods fabricated 
by a thermoplastic-powder metallurgy technique, 5:1352 (LBL- 
8501) 
TIN ALLOYS/PHASE DIAGRAMS 
Fabrication of superconducting wire composites by directional 
solidification, 5:1351 (IS-4698) 
TIN ALLOYS/PHYSICAL RADIATION EFFECTS 
Critical current density changes in irradiated NbsSn, 5:1467 
TIN ALLOYS/POWDER METALLURGY 
Investigation of the effects of particle size on the mechanical 
properties of porous and tin infiltrated niobium rods fabricated 
by a thermoplastic-powder metallurgy technique, 5:1352 (LBL- 
8501 


) 
TIN ALLOYS/SOLIDIFICATION 
Fabrication of superconducting wire composites by directional 
solidification, 5:1351 (IS-4698) 
TIN OXIDES/CHEMICAL VAPOR DEPOSITION 
Studies in semiconducting metal oxides in conjunction with silicon 
for solid state gas sensors. Progress report, April 1, 1977- 
September 30,1979, 5:1472 (COO-4346-2) 
TIN OXIDES/ELECTRICAL PROPERTIES 
Studies in semiconducting metal oxides in conjunction with silicon 
for solid state gas sensors. Progress report, April 1, 1977- 
September 30,1979, 5:1472 (COO-4346-2) 
TIN OXIDES/SPUTTERING 
Studies in semiconducting metal oxides in conjunction with silicon 
for solid state gas sensors. Progress report, April 1, 1977- 
September 30,1979, 5:1472 (C 2 
TISSUE CULTURES/CULTIVATION TECHNIQUES 
Gene-enzyme relationships in somatic cells and their organismal 
derivatives in higher ms nts. Progress report (In vitro cultivation 
of Nicotiana tissues and enzymological studies of gene 
expression at the cell level), 5:1823 (COO-4967-1) 
TITANIUM/CONTAMINATION 
Nickel contaminated titanium weld wire study, 5:1353 (LTR-141- 


) 
TITANIUM/INSPECTION 
Nickel contaminated titanium weld wire study, 5:1353 (LTR-141- 


) 
TITANIUM/METALLURGICAL EFFECTS 
Effects of thermomechanical treatment on phase stability and 
swelling in alloy D9, 5:1462 (CONF-790979-1) 
TITANIUM/SORPTIVE PROPERTIES 
Theoretical studies of chemisorption on transition metal surfaces: 
interaction of hydrogen with titanium, 5:1424 (COO-4387-2) 
Theroretical studies of chemisorption on transition metal surfaces: 
interaction of hydrogen with titanium. Progress report, June 1, 
1978-July 31, 1979, 5:1425 (COO-4387-3) 
TITANIUM 46 TARGET/CARBON 14 REACTIONS 
Study of the reactions /sup 46,48/Ti('*C, '*O)/sup 44,46/Ca and / 
sup 50,52/Cr("*C, '®O)/sup le at 51 MeV, 5:2119 
TITANIUM 48/ENERGY LEVE 
Study of the reactions /sup 46 aati “C,'6O)/sup 44 ‘> and / 
sup 50,52/Cr("*C, '*O)/sup 48,50/Ti at 51 MeV, 5:3 
TITANIUM 48 TARGET/CARBON 14 REACTIONS 
Study of the reactions /sup 46,48/Ti('*C, '*O)/sup 44,46/Ca and / 
sup 50,52/Cr("*C, '®O)/sup 48,50/Ti at 51 Mev, §:2119 
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TITANIUM 50/ENERGY LEVELS 
Study of the reactions /sup 46,48/Ti(**C, '*O)/sup 44,46/Ca and / 
sup 50,52/Cr(**C, '*O)/sup 48,50/Ti at 51 MeV, 5:2119 
TITANIUM 50 REACTIONS/NUCLEAR FIREBALL MODEL 
High energy nuclear collisions in the resonance dominated region, 
5:2171 (LBL-8151) 
TITANIUM 50 TARGET/TITANIUM 50 REACTIONS 
High energy nuclear collisions in the resonance dominated region, 
5:2171 (LBL-8151) 
TITANIUM ALLOYS/MECHANICAL PROPERTIES 
Precipitation-strengthened austenitic Fe-Mn-Ti alloys (700 to 
900°C), 5:1360 
TITANIUM ALLOYS/PRECIPITATION 
Precipitation-strengthened austenitic Fe-Mn-Ti alloys (700 to 
900°C), 5:1360 
TITANIUM ALLOYS/PURIFICATION 
Production of aluminum-silicon alloy and ferrosilicon and 
commercial purity aluminum by the direct reduction process. 
Third interim technical report, Phase B, March 1, 1979-May 31, 
1979, 5:1350 (CONS-5089-7) 
TITANIUM ALLOYS/REDUCTION 
Production of aluminum-silicon alloy and ferrosilicon and 
commercial purity aluminum by the direct reduction process. 
Third interim technical report, Phase B, March 1, 1979-May 31, 
1979, 5:1350 (CONS-5089-7) 
TITANIUM CARBIDES/METALLURGICAL EFFECTS 
Effects of thermomechanical treatment on phase stability and 
swelling in alloy D9, 5:1462 (CONF-790979-1) 
TITANIUM CARBIDES/SORPTIVE PROPERTIES 
Hydrogen chemisorption and oxidation of transition metal 
carbides, 5:1485 (COO-1198-1277) 
TITANIUM OXIDES 
See also RUTILE 
TITANIUM OXIDES/CATALYTIC EFFECTS 
Process for preparing catalysts for removal of nitrogen oxides 
(Patent), 5:1754 
TITANIUM OXIDES/ELECTRONIC STRUCTURE 
Ion bombardment effects on surface states in selected oxide 
systems: rutile and alkaline earth titanates, 5:1464 (DOE/TIC- 
10230) 
TITANIUM OXIDES/PHASE DIAGRAMS 
Plastic deformation in oxide ceramics. Progress report, January 1, 
1979-December 31, 1979, 5:1480 (COO-4217-4) 
TITANIUM OXIDES/SORPTIVE PROPERTIES 
Electron spectroscopy studies of clean oxide surfaces, 
chemisorbed molecules and photo-assisted processes (Use in 
photoelectrochemical cells), 5:417 (LBL-9021) 
TITANIUM OXIDES/SURFACE PROPERTIES 
Electron spectroscopy studies of clean oxide surfaces, 
chemisorbed molecules and photo-assisted processes (Use in 
photoelectrochemical cells), 5:417 (LBL-9021) 
TMR REACTORS/DESIGN 
Interim report on the tandem mirror hybrid design study, 5:2266 
(UCID-18078) 
TMR REACTORS/MAINTENANCE 
Developing maintainability for fusion power systems. Progress 
report, April 1, 1979-June 30, 1979, 5:2337 (COO-4184-7) 
TMR REACTORS/SPECIFICATIONS 
Tandem Mirror Reactor (Parametric analysis and conceptual 
design for 1000 MWe), 5:2334 
TMX DEVICES/PLASMA CONFINEMENT 
Small-scale experimental tests of tandem mirror machines with 
thermal barriers, 5:2226 (UCID-18274) 
TMX DEVICES/REVIEWS 
Progress in mirror machine research, 5:2268 (UCRL-83305) 
TNS REACTORS/DESIGN 
Development of the TNS design space, 5:2289 
TNS REACTORS/DIVERTORS 
Compact poloidal divertor reference design for TNS, 5:2298 
TOBACCO PLANT 
See NICOTIANA 
TOBACCO SMOKES/CARCINOGENESIS 
Probability prediction model of mouse skin tumors based on 
chemical components of cigarette smoke condensates, 5:1951 
(ORNL/TM-7037) 
TOBACCO SMOKES/CHEMICAL COMPOSITION 
Probability prediction model of mouse skin tumors based on 
chemical components of cigarette smoke condensates, 5:1951 
(ORNL/TM-7037) 
TOKAMAK DEVICES 
See also PLT DEVICES 
TFR TOKAMAK 
TORMAC DEVICES 
TWO-COMPONENT TORUS 
TOKAMAK DEVICES/BALLOONING INSTABILITY 
Stability of beam-induced tensor pressure tokamaks, 5:2257 
(ORNL/TM-7019) 


TOKAMAK TYPE REACTORS/ECONOMICS 


TOKAMAK DEVICES/BEAM-PLASMA SYSTEMS 
Effect of the Coulomb collisions on quasilinear relaxation of a fast 
ion beam in a two-component tokamak, 5:2245 (IAE-2960) 
TOKAMAK DEVICES/BETA RATIO 
Shape optimization of tokamak plasmas to localized 
magnetohydrodynamic modes, 5:2261 
TOKAMAK DEVICES/BREEDING RATIO 
Considerations on the minimum size of a tritium burning, 
—- self-sustaining tokamak with a breeding blanket, 
TOKAMAK DEVICES/COULOMB SCATTERING 
Effect of the Coulomb collisions on quasilinear relaxation of a fast 
ion beam in a two-component tokamak, 5:2245 (IAE-2960) - 
TOKAMAK DEVICES/DRIFT INSTABILITY 
Effect of finite beta on drift wave turbulence and particle 
confinement, 5:2258 (PPPL-1585) 
Kinetic method of drift effect investigation in MHD-modes of 
tokamak, 5:2256 (IAE-3008) 
TOKAMAK DEVICES/ECR HEATING 
Theory of electron cyclotron resonance heating of tokamak 
plasmas, 5:2223 (NRL-MR-4028) 
TOKAMAK DEVICES/EMISSION SPECTRA 
Vacuum ultraviolet spectroscopic study of plasma impurities in 
= mun II poloidal divertor experiment, 5:2228 (COO- 
-1 
TOKAMAK DEVICES/MAGNET COILS 
Experimental study results of the stressed-strained state of the 
orced frame for the toroidal field winding in the “Tokamak- 
10”, 5:2302 (NIIEFA-B-0378) 
TOKAMAK DEVICES/MAGNETIC FIELDS 
Shielding effect estimation of a toroidal tic field winding on 
a control magnetic field in tokamaks, 5:2301 (NITEFA-B-0374) 
TOKAMAK DEVICES/NEUTRAL ATOM BEAM INJECTION 
Oak Ridge TNS pr — low density ignition scenarios using 
injection heating, 5:2315 (ORNL/TM-6731) 
TOKAMAK DEVICES/PLASMA DIAGNOSTICS 
Determination of ion temperature from the spectra of neutral- 
particle charge exchange, 5:2229 (IAE-2908) 
Vacuum ultraviolet spectroscopic study of plasma impurities in 
4 LT ae II poloidal divertor experiment, 5:2228 (COO- 
TOKAMAK DEVICES/PLASMA EXPANSION 
Shape optimization of tokamak plasmas to localized 
magnetohydrodynamic modes, 5:2261 
TOKAMAK DEVICES/PLASMA MACROINSTABILITIES 
Realistic 3D resistive MHD calculations on the CRAY-1, 5:2255 
(CONF-790902-2) 
TOKAMAK DEVICES/SPECIFICATIONS 
Fusion energy. Utility requirements and economics, 5:2297 
TOKAMAK DEVICES/THERMONUCLEAR IGNITION 
Oak Ridge TNS program: low density ignition scenarios using 
injection heating, 5:2315 (ORNL/TM-6731) 
TOKAMAK DEVICES/TRITIUM RECOVERY 
Considerations on the minimum size of a tritium burning, 
preferably self-sustaining tokamak with a breeding blanket, 
:2321 


TOKAMAK TYPE REACTORS 
See also DOUBLET REACTORS 

ISX TOKAMAK 
JET REACTORS 
TFTR REACTORS 
TNS REACTORS 

TOKAMAK TYPE REACTORS/ASPECT RATIO 

Small-aspect-ratio torus for demonstrating thermonuclear ignition, 
:2284 


TOKAMAK TYPE REACTORS/COMPARATIVE 
EVALUATIONS 
Economic evaluation of tokamak vower plants, 5:2288 
TOKAMAK TYPE REACTORS/COST 
Coast code for the costing and sizing of D-T burning tokamaks, 
5:2292 
Scoping and sensitivity analyses for the Demonstration Tokamak 
Hybrid Reactor (DTHR), 5:2269 (WFPS-TME-79-012) 
TOKAMAK TYPE REACTORS/DESIGN 
Concept of JAERI's D-T burning test facility, 5:2283 
Conceptual design studies of experimental and demonstration. 
fusion reactors, 5:2277 
Conceptual design of a compact tokamak-reactor, 5:2279 
Fusion-fission hybrid tokamak reactor for the production of fissile 
fuel and electric energy, 5:2295 
High-field, high-density tokamak power reactor, 5:2276 
Problems in the design of JAERI experimental fusion reactor 
(JXFR), 5:2290 
— experimental power reactor (81 MWe power plant), 
5:2293 
TOKAMAK TYPE REACTORS/ECONOMICS 
Impact of major design parameters of the economics of tokamak 
power plants, 5:22 





TOKAMAK TYPE REACTORS/ENERGY STORAGE 


TOKAMAK TYPE REACTORS/ENERGY STORAGE 
Energy storage and transfer systems for tokamak reactors, 5:2310 
TOKAMAK TYPE REACTORS/EQUILIBRIUM PLASMA 


Mathematical simulation of equilibrium plasma configurations and 
power supply operating conditions in tokamak-type devices, 
5:2250 


TOKAMAK TYPE REACTORS/FEASIBILITY STUDIES 
Economic evaluation of tokamak power plants, 5:2288 
TOKAMAK TYPE REACTORS/GAS BLANKETS 
Application of fueling by neutral gas in the JAERI experimental 
fusion reactor, 5:2317 
TOKAMAK TYPE REACTORS/GAS FUELS 
Application of fueling by neutral gas in the JAERI experimental 
fusion reactor, 5:2317 
TOKAMAK TYPE REACTORS/MAGNET COILS 
Rod method of strength and rigidity calculation for a tokamak 
elctromagnet system, 5:2303 (NIIEFA-LM-0402) 
TOKAMAK TYPE REACTORS/MAGNETIC FIELD 
CONFIGURATIONS 
Mathematical simulation of equilibrium plasma configurations and 
os supply operating conditions in tokamak-type devices, 


timization of tokamak reactor geometry, 5:2287 
TOKAMAK TYPE REACTORS/MAGNETIC FIELDS 
Some remarks on technology-constrained scaling of conceptual 
tokamak reactors, 5:2308 
TOKAMAK TYPE REACTORS/MAINTENANCE 
Developing maintainability for fusion power systems. Progress 
report, April 1, 1979-June 30, 1979, 5:2337 (COO-4184-7) 
TOKAMAK TYPE REACTORS/OPTIMIZATION 
timization of tokamak reactor geometry, 5:2287 
TOKAMAK TYPE REACTORS/PERFORMANCE 
Scoping and sensitivity analyses for the Demonstration Tokamak 
Hybrid Reactor (DTHR), 5:2269 (WFPS-TME-79-012) 
TOKAMAK TYPE REACTORS/PLANNING 
ORNL fusion power demonstration study, 5:2291 
TOKAMAK TYPE REACTORS/POWER SUPPLIES 
Energy storage and transfer systems for tokamak reactors, 5:2310 
TOKAMAK TYPE REACTORS/SCALING LAWS 
Some remarks on technology-constrained scaling of conceptual 
tokamak reactors, 5:2308 
TOKAMAK TYPE REACTORS/SIZE 
one = for the costing and sizing of D-T burning tokamaks, 
TOKAMAK TYPE REACTORS/SPECIFICATIONS 
High-field ignition test reactor (HFITR), 5:2275 
TOKAMAK TYPE REACTORS/SUPERCONDUCTING 
MAGNETS 
Toroidal magnet design for a tokamak experimental fusion reactor 
(JXFR), 5:2306 
TOKAMAK TYPE REACTORS/SYSTEMS ANALYSIS 
Scoping and sensitivity analyses for the Demonstration Tokamak 
ybrid Reactor (DTHR), 5:2269 (WFPS-TME-79-012) 
TOKAMAK TYPE REACTORS/THERMONUCLEAR 
IGNITION 
— torus for demonstzating thermonuclear ignition, 
TOKAMAK TYPE REACTORS/THERMONUCLEAR 
REACTOR WALLS 
Algorithm for study of a stress-strained state of a fusion reactor 
outer chamber, 5:2341 (NITEFA-LM-0403) 
TOKAMAK TYPE REACTORS/TRITIUM RECOVERY 
Impact of plasma performance parameters upon the vacuum and 
tritium system design requirements for near-term tokamak 
reactors, 5:2320 
TOKAMAK TYPE REACTORS/VACUUM SYSTEMS 
Impact of plasma performance parameters upon the vacuum and 
tritium system design requirements for near-term tokamak 
reactors, 5:2320 
TOLUENE/EQUATIONS OF STATE 
Shock compression data for liquids. I. Six hydrocarbon 
compounds, 5:1580 
TOMOG HY 
See also CAT SCANNING 
Fan to parallel beam conversion in CAT by rubber sheet 
transformation, 5:1660 (LA-UR-79-2428) 
TORMAC DEVICES/EMISSION SPECTRA 
Comparison of spectral data from Tormac T IV-a and T IV-c, 
5:2232 (LBL-9696) 
TORNADOES/STRESSES 
Response of an offshore nuclear reactor building to simulated 
tornadic forces, 5:1114 
TOTAL ENERGY SYSTEMS/DEMONSTRATION PROGRAMS 
Fort Hood Solar Total Energy Project: technical support and 
systems integration. Second semiannual report, 1 November 
1978-30 April 1979, 5:433 (ATR-79(7743)-2) 
TOTAL ENERGY SYSTEMS/DESIGN 
Commercial applications of solar total energy systems. Final 
report. Volume 2. Technical, 5:430 (AI-DOE-13230(Vol.2)) 
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TOTAL ENERGY SYSTEMS/ENERGY CONSUMPTION 
Institutional total energy case studies, 5:1167 (ANL/CNSV-TM- 


15) 
TOTAL ENERGY SYSTEMS/FEASIBILITY STUDIES 
Commercial applications of solar total energy systems. Volume 1. 
Summary. Final report, 5:429 (AI-DOE-13230(Vol.1)) 
Commercial applications of solar total energy systems. Volume 3. 
Conceptual designs and market analyses. Final report, 5:431 
(AI-DOE-13230(Vol.3)) 
Commercial applications of solar total energy systems. Volume 4. 
Appendices. Final report, 5:432 (AI-DOE-13230(Vol.4)) 
Commercial applications of solar total energy systems. Final 
report. Volume 2. Technical, 5:430 (AI-DOE-13230(Vol.2)) 
TOTAL ENERGY SYSTEMS/OPERATION 
Institutional total energy case studies, 5:1167 (ANL/CNSV-TM- 
15 


TOTAL ENERGY SYSTEMS/RESEARCH PROGRAMS 
FY78 annual progress report: midtemperature component and 
subsystem development project, 5:548 (SAND-79-0800) 
TOTAL ENERGY SYSTEMS/SOLAR SPACE HEATING 
Fort Hood Solar Total Energy Project: technical support and 
systems integration. Second semiannual report, 1 November 
1978-30 April 1979, 5:433 (ATR-79(7743)-2) 
TOTAL ENERGY SYSTEMS/SOLAR THERMAL POWER 
PLANTS 
Fort Hood Solar Total Energy Project: technical support and 
systems integration. Second semiannual report, 1 November 
1978-30 April 1979, 5:433 (ATR-79(7743)-2) 
TOTAL ENERGY SYSTEMS/SOLAR WATER HEATING 
Fort Hood Solar Total Energy Project: technical support and 
systems integration. Second semiannual report, 1 November 
1978-30 April 1979, 5:433 (ATR-79(7743)-2) 
TOTAL FLOW SYSTEMS/FIELD TESTS 
Field evaluation of rotary phase-separator/expander engine, 5:650 
(EPRI-WS-78-97) 
TOWER FOCUS COLLECTORS/COST 
Central receiver solar thermal power system pilot plant cost 
re seg Volume VII. Collector subsystem, 5:425 (SAN-1111- 
1(Vol.7)) 
TOWER FOCUS POWER PLANTS/CAVITY RECEIVERS 
1-MW/sub th/ bench model solar cavity receiver steam generator 
program. Final report, 5:424 (SAN-1068-1) 
Solar heated-air cavity receiver development (SHARE), 5:420 
(COO-4878-8) 
TOWER FOCUS POWER PLANTS/COST 
Central receiver solar thermal power system pilot plant cost 
re if Volume VII. Collector subsystem, 5:425 (SAN-1111- 
1(Vol.7)) 
TOWER FOCUS POWER PLANTS/DESIGN 
Conceptual design of advanced central receiver power system. 
hase I. Executive summary and final report, 5:422 (DOE/ET/ 
20314-1/1) 
Conceptual design of advanced central receiver power system. 
Final report, 5:423 (DOE/ET/20314-1/2) 
TOWER FOCUS POWER PLANTS/HELIOSTATS 
Solar Central Receiver Prototype Heliostat. Volume I. Final 
technical report, 5:426 (SAN-1604-1) 
Solar Central Receiver Prototype Heliostat. Volume II. Phase II 
planning (preliminary), 5:427 (SAN-1604-2) 
TOWER FOCUS POWER PLANTS/PILOT PLANTS 
Central receiver solar thermal power system pilot plant cost 
re ema VII. Collector subsystem, 5:425 (SAN-1111- 
1(Vol.7)) 
TOWER FOCUS POWER PLANTS/THERMOCHEMICAL 
HEAT STORAGE 
Solar - heated gas-turbine process using sulfur oxides for power 
roduction and energy storage, 5:603 (LBL-9472) 
TOXIC MATERIALS/H ALTH HAZARDS 
Inhalation Toxicology Research Institute. Annual report, 1977- 
1978, 5:1959 (LF-60(12-78)) 
TOXIC MATERIALS/RESEARCH PROGRAMS 
Inhalation Toxicology Research Institute. Annual report, 1977- 
1978, 5:1959 (LF-60(12-78)) 
TRACHEA/CLEARANCE 
Tracheal mucous clearance in awake and anesthetized Beagle 
dogs, 5:1862 (LF-60(12-78)) 
TRANSFER (ENERGY) 
See ENERGY TRANSFER 
TRANSFER (HEAT) 
See HEAT TRANSFER 
TRANSFERASES/GENE MUTATIONS 
Quantitative assay of mutation induction at the hypoxanthine- 
guanine phosphoribosy] transferase locus in Chinese hamster 
ovary cells (CHO/HGPRT system): developmental and 
definition of the system, 5:1816 
TRANSIENT OVERPOWER ACCIDENTS 
—, of a fission-gas effects in a transient overpower test 
(HUT 5-7A) to FRAS3 code predictions (LMFBR), 5:803 
(HEDL-SA-1725-FP) 
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TRANSIENT REACTOR TEST FACILITY 
See TREAT REACTOR 
TRANSIENTS/OPTIMIZATION 
Optimization of xenon transients with limited rates of reactor 
power variations, 5:838 (ITEF-8(1978)) 
TRANSIENTS/REACTOR KINETICS 
Optimization of xenon transients with limited rates of reactor 
power variations, 5:838 (ITEF-8(1978)) 
TRANSITIONS (PHASE) 
See PHASE TRANSFORMATIONS 
TRANSMISSION ELECTRON MICROSCOPY/RESOLUTION 
Limits on visibility of single heavy atoms in the scanning 
transmission electron microscope: an experimental study, 5:1700 
(BNL-26485) 
TRANSPLUTONIUM ELEMENT COMPOUNDS/ABSORPTION 
SPECTRA 
Chemistry of transuranium elements and compounds, 5:1565 
(ORNL-5485) 
TRANSPLUTONIUM ELEMENT COMPOUNDS/LATTICE 
PARAMETERS 
Chemistry of transuranium elements and compounds, 5:1565 
(ORNL-5485) 
TRANSPORT 
(Limited to the movement of | me and persons.) 
See also LAND TRANSPOR 
MARITIME TRANSPOR 4 
TRANSPORT REGULATIONS 
Deregulation of the trucking industry, 5:1187 (K/C-1363) 
TRANSPORT THEORY 
See also NEUTRON TRANSPORT THEORY 
TRANSPORT THEORY/DISCRETE ORDINATE METHOD 
Stability of the mesh-cornered synthetic method of diffusion 
acceleration of the DOT-IV transport code, 5:2178 (ORNL/ 
TM-7097) 
TRANSPORT THEORY/INTEGRAL EQUATIONS 
Class of nonlinear integral equations arising in transport theory, 


5:2185 
TRANSPORTATION SECTOR/ENERGY EFFICIENCY 
Transportation and telecommunications: the energy implications, 
5:1172 
TRANSPORTATION SECTOR/MARITIME TRANSPORT 
Energy use in the marine transportation industry: Task III. 
Efficiency improvements; Task IV. Industry future. Final 
report, Volume IV (Projections for year 2000), 5:1256 (SAN- 
1175-T2(Vol.4)) 
TRANSPORTATION SYSTEMS 
See also RAPID TRANSIT SYSTEMS 
TRANSPORTATION SYSTEMS/ENERGY CONSUMPTION 
Projections of direct energy consumption by mode: 1975-2000 
baseline, 5:1201 (ANL/CNSV-4 
TRANSPORTATION SYSTEMS/ENERGY DEMAND 
Energy and labor requirements of intercity motor freight 
transportation, 5:1259 
Projections of direct energy consumption by mode: 1975-2000 
baseline, 5:1201 (ANL/CNSV-4) 
TRANSPORTATION SYSTEMS/LABOR 
Energy and labor requirements of intercity motor freight 
transportation, 5:1259 
TRANSPORTATION SYSTEMS/PIPELINES 
Efficiency improvements in pipeline transportation systems. 
Technical report, Task 3, 5:1258 (SAN-1171-4) 
TRANSURANIUM ELEMENTS 
See also NEPTUNIUM 
PLUTONIUM 
TRANSURANIUM ELEMENTS/NUCLEOSYNTHESIS 
Production of transplutonium elements in heavy ion reactions with 
uranium targets, 5:2151 (LBL-8151) 
TREAT REACTOR/REACTOR OPERATION 
Reactor development program. Progress report, July 1979, 5:982 
(ANL-RDP-85) 
EES 


See also FRUIT TREES 
PINES 
POPLARS 
SYCAMORES 
TREES/HARVESTING 
Harvesting forest residues for energy, 5:404 (CONF-7806107-P1) 
Harvesting residual biomass and swathe-felling with a mobile 
chipper, 5:405 (CONF-7806107-P1) 
TREES/SHORT ROTATION CULTIVATION 
Short-rotation hardwood forestry in the Southeast, 5:403 (CONF- 
7806107-P1) 
TRIAZOLES/CHEMICAL REACTION YIELD 
Photooxygenations of sydnones and azomethine imines, 5:1592 
TRIBOLOGY/RESEARCH PROGRAMS 
Basic research in engineering: advanced industrial technology, 
5:1265 (FE-2468-56) 


TUMOR CELLS/CYTOCHEMISTRY 


Basic research in engineering: advanced industrial technology. 
Workshop held in College Station, TX, 6 February 1979, 5:1162 
(FE-2468-55) 

TRICHODERMA VIRIDE/MUTATIONS 

Hypercellulolytic mutants and their role in saccharification, 5:1844 

(CONF-7806107-P2) 
TRIPLET PARTICLES 

See QUARKS 
TRITIUM/BINDING ENERGY 

Precise y-ray energies from radionuclide decay and the (n,7y) 
reaction: revised values for the neutron mass and selected 
neutron binding energies, 5:2091 (CONF-790968-1) 

TRITIUM/BUILDUP 

Calculational and experimental investigations of tritium 

accumulation in heavy water reactors, 5:781 (ITEF-122(1977)) 
TRITIUM/COMPATIBILITY 
Tritium compatibility of alumina and Fosterite, 5:1493 (LA-8021- 


MS) 
TRITIUM/CONFINEMENT 
ag ye nd fusion-produced tritium in the Princeton Large 
orus 
TRITIUM/ISOTOPE SEPARATION 
Studies of hydrogen isotope separation using vanadium hydride in 
a temperature cycling process, 5:320 _ -26663) 
TRITIUM/MONTE CARLO METHO 


Confinement of fusion-produced ne in the Princeton Large 
Torus, 5:2227 
TRITIUM IONS/ION-ATOM COLLISIONS 
Charge exchange in low energy D and T beams (100 and 150 
keV), 5:2017 (LA-7999-M MS) 
UM RECOVE 


Considerations on the minimum size of a tritium burning, 
oad self-sustaining tokamak with a breeding blanket, 
:2321 
Impact of plasma performance parameters upon the vacuum and 
tritium system design requirements for near-term t 
reactors, 5:2320 
TRITON REACTIONS/STRIPPING 
N = 152 shell gap and the ***Pu(t,p)*“*Pu reaction, $:2148 
Reaction '*N(t,p)'7N, 5:2103 
TRITON REACTIONS/TWO-NUCLEON TRANSFER 
REACTIONS 
Pair excitations in tungsten nuclei: Pairing phonons or SU(3) 
bosons?, 5:2131 
TRITONS/NUCLEAR REACTION YIELD 
Confinement of fusion-produced tritium in the Princeton Large 
Torus, 5:2227 
TRONA/CATALYTIC EFFECTS 
Investigation rE emg of biomass in the presence of multiple 
catalysts, 5:406 (CONF-7806107-P1) 
TROPOSPHERE/BOUNDARY LAYERS 
Critical evaluation of a simple mixed-layer mode] with penetrative 
convection, 5:1734 
TROPOSPHERE/DIFFUSION 
Critical evaluation of a simple mixed-layer model with penetrative 
convection, 5:1734 
TROPOSPHERE/TEMPERATURE DISTRIBUTION 
Questions concerning the possible influence of anthropogenic CO, 
on atmospheric temperature, 5:1753 
TRUCKS/DEREGULATION 
Deregulation of the trucking industry, 5:1187 (K/C-1363) 
TRUCKS/DIESEL ENGINES 
Diesel organic-Rankine compound engine for long-haul trucks, 
5:1284 (CONF-781050-) 
TRUCKS/FORECASTING 
Light truck forecasts, 5:1252 (ORNL/TM-6450) 
TRUCKS/RANKINE CYCLE ENGINES 
Diesel organic-Rankine compound engine for long-haul trucks, 
5:1284 (CONF-781050-) 
TSL PROCESS/ECONOMICS 
Two-step coal liquefaction is a hydrogen efficient route to 
distillate fuels (Cities Service two-step process), 5:14 (CONF- 
79096 1-1) 
TUBES 
(For objects of tubular shape; not for DRIFT TUBES, ELECTRON 
TUBES or IMAGE STORAGE TUBES.) 
TUBES/CRACKS 
Stress corrosion cracking of Inconel 600 tubing in deaerated high 
temperature water, 5:1447 (NUREG/CR-0858) 
TUBES/ROLLING 
Review of tube rolling practice for heat exchangers, 5:924 
TUBES/STRESS ANALYSIS 
Plastic instability criteria for necking of bars and ballooning of 
tubes, 5:940 
TUBES (CONDUITS) 
See PIPES 
TUMOR CELLS/CYTOCHEMISTRY 
Flow cytometric applications of tumor biology: fey ee rospects and 
pitfalls (Applications in study of spontaneous dog tumors and in 





TUMOR CELLS/CYTOLOGY 


drug and radiation effects on cultured V79 cells), 5:1868 (LA- 
UR-79-2474) 
TUMOR CELL3S/CYTOLOGY 
Development of a cell-analysis and sorting system applicable to 
tumor cell characterization and kinetic studies. Progress report, 
April 16-September 15, 1979 (Development of hardware and 
software for data acquisition system), 5:1824 (LA-7994-PR) 
TUMORS 
See NEOPLASMS 
TUNGSTEN/METALLURGICAL EFFECTS 
Effect of tungsten on the tensile and creep rupture strength of 12 
CrMoV steels, 5:1410 
TUNGSTEN/PION MINUS REACTIONS 
Production of high mass mucn pairs by 225 GeV/c hadron beams 
and a determination of the pion structure function, 5:2042 
(COO-3072-102) 
TUNGSTEN/SORPTIVE PROPERTIES 
I. The interaction of ammonia with single crystal rhodium 
catalysts. II. Hydrogen and nitrogen adsorption on a W(111) 
surface: a theoretical molecular orbital approach, 5:1574 
Kinetic models for irreversible processes on a lattice, 5:1575 
TUNGSTEN/VAPOR DEPOSITED COATINGS 
Polycrystalline silicon on tungsten substrates, 5:1364 
TUNGSTEN ALLOYS/ZONE MELTING 
Internal zone growth method for producing metal oxide-metal 
eutectic composites (Patent), 5:1476 
TUNGSTEN CARBIDES/FRACTURE PROPERTIES 
Strength and fracture of two-phase alloys: a comparison of two 
alloy systems, 5:1479 (COO-3084-71) 
TUNGSTEN CARBIDES/SORPTIVE PROPERTIES 
Hydrogen chemisorption and oxidation of transition metal 
carbides, 5:1485 (COO-1198-1277) 
TUNGSTEN ISOTOPES/ENERGY LEVELS 
Pair excitations in tungsten nuclei: Pairing phonons or SU(3) 
bosons?, 5:2131 
TUNGSTEN ISOTOPES/PROTON REACTIONS 
Pair excitations in tungsten nuclei: Pairing phonons or SU(3) 
bosons?, 5:2 
TUNGSTEN ISOTOPES/TRITON REACTIONS 
Pair excitations in tungsten nuclei: Pairing phonons or SU(3) 
bosons?, 5:2131 
TUNGSTEN OXIDES/PHOTOEMISSION 
In situ photoemission from semiconducting WOs electrodes, 
5:1590 (SAND-79-0517C) 
TURBINE BLADES/PROTECTIVE COATINGS 
Analysis of the response of a thermal barrier coating to sodium- 
and vanadium-doped combustion gases, 5:844 (DOE/NASA/ 
2593-79/7) 
TURBINES 
See also GAS TURBINES 
TURBINES/FIELD TESTS 
Field evaluation of rotary phase-separator/expander engine, 5:650 
(EPRI-WS-78-97) 
TURBOGENERATORS/DESIGN 
Preliminary design of axial flow hydrocarbon: turbine generator 
set for geothermal applications, 5:648 (EPRI-WS-78-97) 
TURBOGENERATORS/PERFORMANCE 
Performance of turbine auxiliaries and service systems at 
Rajasthan Atomic Power Station, 5:783 
TURNOVER (RADIONUCLIDES) 
See RADIONUCLIDE KINETICS 
TURTLES/THERMOREGULATION 
Continuation of studies on thermoregulation of fish and turtles in 
thermally stressed habitats. Annual progress report, 1 October 
1978-30 September 1979, 5:1915 (COO-2502-16) 
TWO-COMPONENT TORUS/BEAM-PLASMA SYSTEMS 
Effect of the Coulomb collisions on quasilinear relaxation of a fast 
ion beam in a two-component tokamak, 5:2245 (IAE-2960) 
TWO-COMPONENT TORUS/COULOMB SCATTERING 
Effect of the Coulomb collisions on quasilinear relaxation of a fast 
ion beam in a two-component tokamak, 5:2245 (LAE-2960) 
TWO-PHASE FLOW 
Quasi-steady droplet phase change in the presence of convection, 
5:1654 (LA-7997-MS) 


U 


UCLLL 
See LAWRENCE LIVERMORE LABORATORY 
UHV AC SYSTEMS/GAS-INSULATED CABLES 
Evaluation, design, development and delivery of a 1200 kV 
prototype termination. First technical progress report 
September 28, 1978-January 31, 1979, 5:731 (CONS- 3107- T2) 
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UHV AC SYSTEMS/POTHEADS 
Evaluation, design, development and delivery of a one kV 
prototype termination. First technical progress repo 
September 28, 1978-January 31, 1979, 5:731 (CONS. 3107-72) 
Evaluation, design, development and delivery of a 1200 kV 
prototype termination. Second technical progress report, 
February 1, 1979-April 30, 1979, 5:730 (CONS-3107-T1) 
UJM 
See JET MODEL 
ULTRACENTRIFUGE ENRICHMENT PLANTS 
See CENTRIFUGE ENRICHMENT PLANTS 
ULTRASONIC TESTING/DATA ANALYSIS 
Iterative calculation of impulse responses from ultrasonic signals, 
5:1708 (Y/DW-23) 
ULTRAVIOLET RADIATION/BIOLOGICAL EFFECTS 
Postreplication repair of DNA in human fibroblasts after uv 
—" or treatment with metabolites of benzo(a)pyrene, 


963 
ULTRAVIOLET RADIATION/MUTAGEN SCREENING 
Quantitative assay of mutation induction at the hypoxanthine- 
guanine phosphoribosy] transferase locus in Chinese hamster 
ovary cells (CHO/HGPRT system): utilization with a variety of 
mutagenic agents, 5:1832 
ULTRAVIOLET RADIATION/RADIATION SOURCES 
Reactor for simulation and acceleration of solar ultraviolet 
damage, 5:378 (DOE/JPL-1012-31) 
ULTRAVIOLET RADIATION/STIMULATED EMISSION 
Tunable coherent uv to near ir generation using high order 
stimulated Raman scattering, 5:1997 (UCRL-83343) 
UNCORRELATED-JET MODEL 
See JET MODEL 
UNDERGROUND MINING/ENVIRONMENTAL EFFECTS 
Environmental development plan: coal extraction and preparation, 
5:27 (DOE/EDP-0050) 
UNDERGROUND NUCLEAR STATIONS/BWR TYPE 
REACTORS 
Swedish underground containment studies - state of art, 5:1113 
UNDERGROUND NUCLEAR STATIONS/CONTAINMENT 
SYSTEMS 
Behaviour of underground sited reactor containment structures 
under extreme external and internal load conditions, 5:768 
UNDERGROUND NUCLEAR STATIONS/COST 
‘Cut-and-cover’ design of a commercial nuclear power plant, 
5:1076 
UNDERGROUND NUCLEAR STATIONS/PWR TYPE 
REACTORS 
‘Cut-and-cover’ design of a commercial nuclear power plant, 
5:1076 
Behaviour of underground sited reactor containment structures 
under extreme external and internal load conditions, 5:768 
UNDERGROUND NUCLEAR STATIONS/REACTOR 
SAFETY 
‘Cut-and-cover’ design of a commercial nuclear power plant, 
5:1076 
Swedish underground containment studies - state of art, 5:1113 
UNDERGROUND NUCLEAR STATIONS/REACTOR SITES 
‘Cut-and-cover’ design of a commercial nuclear power plant, 
5:1076 
UNDERGROUND NUCLEAR STATIONS/SITE SELECTION 
Analysis of underground reactor siting, 5:1098 
UNDERGROUND POWER TRANSMISSION/ELECTRIC 
CABLES 
Mechanical behavior of underground laminar pipe type power 
cable systems. Progress report, 5:732 (COO-4610-2) 
UNDERWATER EXPLOSIONS/CAVITATION 
Underwater explosions and cavitation phenomena, 5:1728 (UCID- 


18249) 
UNIFIED GAUGE MODELS/SCALAR FIELDS 
Effective potential for spontaneously broken gauge theories and 
gauge hierarchies, 5:2078 
UNIFIED GAUGE MODELS/SYMMETRY BREAKING 
Effective potential for spontaneously broken gauge theories and 
gauge hierarchies, 5:2078 
UNITED KINGDOM/DISTRICT HEATING 
Coal-fired district heating - the National Coal Board's 
contribution, 5:1168 
UNITED STATES OF AMERICA 
See USA 
UNLOADING (REACTOR) 
See REACTOR FUELING 
UPSILON RESONANCES/LEPTONIC DECAY 
Production of high mass muon pairs by 225 GeV/c hadron beams 
and a determination of the pion structure function, 5:2042 
(COO-3072-102) 
UPSILON RESONANCES/RADIATIVE DECAY 
Hadron and photon production at large transverse momentum and 
the dynamics of QCD jets (Perturbation quantum 
chromodynamics, review), 5:2068 
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See also ENRICHED URANIUM 
URANIUM/ACTIVATION ANALYSIS 
High-capacity neutron activation analysis a (At SRP 
production reactor), 5:1538 (DP-MS-79-3 
NIUM/DELAYED NEUTRON ANALYSIS 
Multilaboratory analytical quality control for the 
hydro hemical and stream sediment reconnaissance. Quality 
contro rt for June 1979, 5:1789 (IS-4706) 
URA NERGY LEVELS 
Laser fluorescence spec eo} of sputtered uranium atoms 
roe 3 kev), 5:1988 (CONF-790843-8) 
URANIUM/FLUORESCENCE SPECTROSCOPY 
Multilaboratory analytical quality control for the 
pee, pac ag and stream sediment reconnaissance. Quality 
trol report for June 1979, 5:1789 (IS-4706) 
URANIUM/METASTABLE STATES 
Laser fluorescence spec cape | of sputtered uranium atoms 
(Mechanisms, 3 keV), 5:1988 (CONF-790843-8) 
URANIUM/PHOTON COLLISIONS 
Laser fluorescence spectroscopy of sputtered uranium atoms 
(Mechanisms, 3 keV), 5:1988 (CONF-790843-8) 
URANIUM/QUANTITATIVE CHEMICAL ANALYSIS 
Safeguards Analytical Laboratory Evaluation (SALE) 1978 
annual report, 5:314 (NBL-291) 
URANI DIOACTIVITY 
Aerial radiological survey of the Paducah Gaseous Diffusion 
Plant, Paducah, Kentucky. Date of aerial survey: t 1976. 
Date of ground survey: May 1977, 5:1770 (EGG- (1881727) 
URANIUM/SPUTTERING 
Laser fluorescence spectroscopy of sputtered uranium atoms 
(Mechanisms, 3 keV), 5:1988 (CONF-790843-8) 
URANIUM/VAPOR PRESSURE 
Recommended values for the vapor pressure of uranium (1800 to 
3200°K), 5:218 (UCID-18258) 
URANIUM 233 TARGET/ALPHA REACTIONS 
Production of /sup 235m/Pu fission isomer and ***Pu in the 
U and *He + ***U, 5:2152 (LBL-8151) 
URANIUM 234 TARGET/HELIUM 3 REACTIONS 
Production of /sup 235m/Pu fission isomer and ***Pu in the 
reactions a + **°U and *He + **U (21 to 39 MeV), 5:2152 
(LBL-8151) 
235/NONDESTRUCTIVE ANALYSIS 
Evy aie) of a random driver for Y-12 in-plant applications, 5:315 
-2182) 
235 TARGET/BORON 11 REACTIONS 
New berkelium isotope: *** Bk, 5:2147 (LBL-8151) 
URANIUM 236/PHOTOFISSION 
= resonance of electric quadrupole in the **U photo fission, 
5:2162 
URANIUM 238/ISOTOPE RATIO 
Pb migration in the OKLO uranium deposit, 5:208 (LA-UR-79- 
112 


URANIUM 238 TARGET/ARGON 40 REACTIONS 

Deep-inelastic scattering and fission in the 220-MeV “Ar + **U 
reaction, 5:2153 (LBL-8151) 

Production of transplutonium elements in heavy ion reactions with 
uranium targets, 5:2151 (LBL-8151) 

URANIUM 238 TARGET/BORON 10 REACTIONS 

New berkelium isotope: *** Bk, 5:2147 (LBL-8151) 

URANIUM 238 TARGET/CALCIUM 48 REACTIONS 

Production of transplutonium elements in heavy ion reactions with 
uranium targets, 5:2151 (LBL-8151) 

URANIUM 238 TARGET/HEAVY ION REACTIONS 

Characteristics of Coulomb fission, 5:2146 

URANIUM 238 TARGET/KRYPTON 86 REACTIONS 

Angular momentum transfer in deeply inelastic collisions, 5:2129 

LO-1388-395) 
Production of transplutonium elements in heavy ion reactions with 
uranium targets, 5:2151 (LBL-8151) 
Ss 238 TARGET/NEON 20 REACTIONS 
ee ee: in relativistic heavy-ion collisions (0.25 to 2.1 
/nucl), 5:2155 (LBL-8151) 
URANIUM 238 TARGET/PROTON REACTIONS 

Deexcitation processes in nuclear reactions. Progress report, 
August 1, 1978-July 31, 1979 (Summaries of research activities 
at Purdue Univ.), 5:2159 (COO-1505-94) 

Unusual backward enhancement in the angular distribution of 
products from the interaction of **U with 400-GeV protons, 
5:2156 

URANIUM 238 TARGET/XENON 136 REACTIONS 

Production of transplutonium elements in heavy ion reactions with 

uranium targets, 5:2151 (LBL-8151) 
URANIUM ALLOYS/CORROSION 

Corrosion resistance of zinc-nickel plated U-O.75 Ti, 5:1449 

(SAND-79-8041) 
URANIUM ALLOYS/CRYSTAL STRUCTURE 
Crystal structure of UsNisSb, and related compounds, 5:1374 


URANIUM ISOTOPES/LASER ISOTOPE SEPARATION 


a ap € density in paramagnetic UGes, 5:1421 (CONF- 
URANIUM ALLOYS/MAGNETIZATI 
aa density in paramagnetic UGe, 5:1421 (CONF- 
URANIUM BOROHYDRIDES/SPECTRA 
oo auere separation in the solid state. Final report for 
— 30, 1978, 5:214 (COO-4118-2) 
URANIUM NIUM CARBID IMPARATIVE EVALUATIONS 
Ph ake ts of anise fuel for a research fast reactor, 5:799 
URANIUM CARBIDES/DENSITY 
About R tion and properties of UC based fuel materials, 
5:1470 (BLG-523) 
URANIUM CARBIDES/POROSITY 
About tion and properties of UC based fuel materials, 
5:1470 0B -523) 
URANIUM CARBIDES/POWDER METALLURGY 
About pr tion and properties of UC based fuel materials, 
5:1470 (BLG-523) 
CHLORID: 


/ RAMAN SP 
Basic a 5:1558 (ANL-79-22) 
URANIUM COMPOUNDS/ELECTR' 


Y 
Chemistry of transuranium elements and compounds, 5:1565 
(ORNL-5485) 
URANIUM CONCENTRATES/ ACCIDENTS 
Mechanics of a highway accident at Wichita, Kansas, involving 
natural uranium concentate. Final report, April 29, 1979-August 
15, 1979, 5:308 (NUREG/CR-0992) 
URANIUM CONCENTRATES/LAND TRANSPORT 
Mechanics of a highway accident at Wichita, Kansas, involving 
natural uranium concentate. Final report, April 29, 1979-August 
15, 1979, 5:308 (NUREG/CR-0992) 
URANIUM DEPOSITS/AERIAL cpa pase 
Airborne vom | magnetometer survey: 
Cortez U. Wolorado. Utah Utah). "Final report, 5:212 
(GJBX- 144(79) ol.1)) 
URANIUM DEPOSITS/EXPLORATION 
Demonstration and evaluation of solid state photomultiplier tube 
for uranium exploration instrumentation, 5:207 (GJBX-132(79)) 
URANIUM DEPOSITS/GEOCHEMISTRY 
ra formation of the Texas coastal plain: origin, 
eochemical evolution, and characteristics of uranium deposits, 
5: 206 (GJBX-131(79)) 
URANIUM DEPOSITS/MINERALIZATION 
Catahoula formation of the Texas coastal plain: origin, 
geochemical evolution, and characteristics of uranium deposits, 
5:206 (GJBX-131(79)) 
DIOXIDE/DEFORMATION 
Deformation behavior of UO2 above 2000°C, 5:1481 (HEDL- 
TME-79-37) 
URANIUM DIOXIDE/FISSION PRODUCT RELEASE 
Details of design, irradiation fission gas release for the Danish 
UO,-Zr irradiation test 022, 5:936 (RISO-M- 2152) 
URANIUM DIOXIDE/FUEL DENSIFICATION 
Densification of uranium dioxide fuel pellets, (2), 5:935 GAERI- 
M-7807) 


URANIUM DIOXIDE/GRAIN GROWTH 
— release and grain growth in THO2-UO, fuel irradiated 
temperature, $817 817 (WAPD-1350(Add.)) 
DIOXIDE/OPTICAL PROPERTIES 
Application of near-infrared microscopy to materials science, 
URANIUM DIOXIDE/PHYSICAL RADIATION EFFECTS 
sv of uranium dioxide fuel pellets, (2), 5:935 AERI- 
Power ramp and fission rformance of fuel pins M20-1B, M2- 
2B and 7938, 5:1089 Rl M-2151) 
Prediction of the response of fission-gas in nuclear fuels during 
normal and transient heating conditions, 5:931 (CONF-790874- 


2) 
URANIUM DIOXIDE/ZONE MELTING 
Internal zone growth method for producing metal oxide-metal 
eutectic composites (Patent), 5:1476 
FLUORIDES 
See also URANIUM HEXAFLUORIDE 
URANIUM FLUORIDES/STRUCTURAL CHEMICAL 
ANALYSIS 
Ab initio studies of the electronic structure and —— of UF; 
ing relativistic effective core potentials, 5:1 
HEXAFLUORIDE/RADIATION ACCIDENTS 
UF, release experience and prevention in United States gaseous 
diffusion plants, 5:301 (K Y-690) 
IPES/LASER ISOTOPE SEPARATION 
MARS vessel safety analysis. LATA report No. 115, 5:215 
(UCRL-15090) 
Uranium isotope separation in the solid state. Final report for 
period ending September 30, 1978, 5:214 (COO-4118-2) 





URANIUM ORES 


URANIUM ORES 
See also URANIUM CONCENTRATES 
URANIUM OKES/PROCESSING 
Cleaning up commingled uranium mill tailings: is Federal 
assistance necessary, 5:1164 (EMD-79-29) 
URANIUM ORES/RESIDUAL FUELS 
Cleaning up commingled uranium mill tailings: is Federal 
assistance necessary, 5:1164 (EMD-79-29) 
URANIUM OXIDES 
See also URANIUM DIOXIDE 
URANIUM OXIDES/DEFORMATION 
Plastic deformation in oxide ceramics. Progress report, January 1, 
1979-December 31, 1979, 5:1480 (COO-4217-4) 
URANIUM OXIDES/PRECIPITATION 
Plastic deformation in oxide ceramics. Progress report, January 1, 
1979-December 31, 1979, 5:1480 (COO-4217-4) 
URANIUM RESERVES 
Australian uranium today, 
URANYL NITRATES/ PRECIPITATION 
Control of particle size distribution and agglomeration in 
continuous precipitators, 5:1473 (ISM-214) 
URBAN AREAS/ENERGY AUDITS 
Phase I. Integrated community energy plan for Riverside, 
California. Final report, 5:1178 (DOE/TIC-10201(Vol.1)) 
URBAN AREAS/ENERGY CONSERVATION 
Phase I. Integrated community energy plan for Riverside, 
California. Final report, 5:1179 (DOE/TIC-10201(Vol.3)) 
URBAN AREAS/ENERGY MANAGEMENT 
Phase I. Integrated community energy plan for Riverside, 
California. Final report, 5:1179 (DOE/TIC-10201(Vol.3)) 
URBAN AREAS/INFRARED THERMOGRAPHY 
Phase I. Integrated community energy plan for Riverside, 
California. Final report, 5:1179 (DOE/TIC-10201(Vol.3)) 
URETHANE/BIOCHEMICAL REACTION KINETICS 
Effects of carcinogenic and non-carcinogenic chemicals on plasma 
esterases in BALB/c mice, 5:1812 
DOE 


See also HANFORD RESERVATION 
IDAHO CHEMICAL PROCESSING PLANT 
LAWRENCE LIVERMORE LABORATORY 
PADUCAH PLANT 
PORTSMOUTH GASEOUS DIFFUSION PLANT 
SAVANNAH RIVER PLANT 
Annual report to Congress, October 1, 1977-September 30, 1978, 
5:2351 (DOE/PE-0014) 
US DOE/BIBLIOGRAPHIES 
EIA Publications Directory Supplement, 5:2350 (DOE/EIA- 
0149/2) 
Selected DOE headquarters publications, 5:2349 (DOE/AD-0010) 
US DOE/ENVIRONMENTAL POLICY 
Risks of geothermal development: environmental risk, regulator's 
view, 5:631 (EPRI-WS-78-97) 
US DOE/INFORMATION CENTERS 
Information can make a difference, 5:2370 (CONF-790805-P2) 
US DOE/INFORMATION SYSTEMS 
Energy information data base corporate author entries. 
Supplement 3, June 1978-September 1979, 5:2371 (DOE/TIC- 
4585-R 1(Suppl.3)) 
US DOE/SMALL BUSINESSES 
Improving the DOE/small business relationship, 5:1248 (DS-115) 
US ERDA/PLANNING 
Luncheon talk [on fossil energy alternatives to diminishing 
domestic supplies of oil and natural gas], 5:1188 
USA 
See also ALABAMA 
ALASKA 
APPALACHIA 
ARIZONA 
CALIFORNIA 
COLORADO 
GEORGIA 
HAWAII 
IDAHO 
ILLINOIS 
INDIANA 
IOWA 
KANSAS 
KENTUCKY 
LOUISIANA 
MINNESOTA 
MISSOURI 
MONTANA 
NEW MEXICO 
NORTH ATLANTIC REGION 
OHIO 
OREGON 
SOUTHEAST REGION 
SOUTHWEST REGION 
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TEXAS 

UTAH 

VERMONT 

WASHINGTON 

WEST VIRGINIA 

WISCONSIN 

WYOMING 
USA/BWR TYPE REACTORS 

Operating units status report data as of July 31, 1979. Licensed 
operating reactors data for decisions, 5:744 (NUREG- 
0020(Vol.3)(No.8)) 

USA/COAL RESERVES 

Coal-by-wire (Mine-mouth vs. local base-load generation), 5:701 

(DOE/ERA-0056-2) 
USA/ELECTRIC UTILITIES 

National Power Grid Study. Volume II. Technical study reports, 

5:672 (DOE/ERA-0056-2) 
USA/FOREIGN POLICY 

Energy's role in United States and Indonesian relations, 5:1186 
(ID-79-10) 

USA/HTGR TYPE REACTORS 

Operating units status report data as of July 31, 1979. Licensed 
Operating reactors data for decisions, 5:744 (NUREG- 
0020(Vol.3)(No.8)) 

USA/INDUSTRY 

Industrial Sector Technology Use Model (ISTUM): industrial 
energy use in the United States, 1974-2000. Volume 3. Appendix 
on service and fuel demands, 5:1269 (DOE/EIA/2344-4) 

Industrial Sector Technology Use Model (ISTUM): industrial 
energy use in the United States, 1974-2000. Volume 4. 
Technology appendix, 5:1270 (DOE/EIA/2344-5) 

USA/INTERCONNECTED POWER SYSTEMS 

Emergency transfers, 5:727 (DOE/ERA-0056-2) 

Issues facing the electric power industry: the environment for 
proposals to accelerate integration of bulk power supply, 5:675 
(DOE/ERA-0056-2 

National Power Grid Study. Volume II. Technical study reports, 
5:672 (DOE/ERA-0056-2) 

National Power Grid study: an introduction, 5:673 (DOE/ERA- 
0056-2) 

Planning and operating processes, 5:679 (DOE/ERA-0056-2) 

US Electric Power Grid concepts: the existing system and 
proposed concepts for improvements to bulk power supply, 
5:674 (DOE/ERA-0056-2) 

USA/NUCLEAR INDUSTRY 

Current challenges to U.S. nuclear fuel cycle policies: arguments 
and tactics, 5:739 (INIS-mf-4620) 

United States nuclear insurance program: an update of recent 
developments and trends, 5:827 (INIS-mf-4615) 

USA/NUCLEAR POWER PLANTS 

Operating units status report data as of July 31, 1979. Licensed 
operating reactors data for decisions, 5:744 (NUREG- 
0020(V ol.3)(No.8)) 

USA/PETROLEUM 

Iranion oil cutoff: reduced petroleum supplies and inadequate US 

Government response, 5:1192 (EMD-79-97) 
USA/POWER GENERATION 

Steam-electric plant construction cost and annual production 

expenses 1977, 5:1197 (DOE/EIA-0033/3(77)) 
USA/POWER TRANSMISSION 

Coal-by-wire (Mine-mouth vs. local base-load generation), 5:701 

(DOE/ERA-0056-2) 
USA/PWR TYPE REACTORS 

Operating units status report data as of July 31, 1979. Licensed 
operating reactors data for decisions, 5:744 (NUREG- 
0020(Vol.3)(No.8)) 

USA/RESOURCE ASSESSMENT 

American view of problems of materials conservation, 5:1161 
USA/RESOURCE CONSERVATION 

American view of problems of materials conservation, 5:1161 
USA/RESOURCE DEPLETION 

American view of problems of materials conservation, 5:1161 
USA/STANDARD OF LIVING 

Runzheimer plan of living cost standards, 5:1155 (UCRL-15075) 
USA/WATER RESOURCES 

Water availability for energy in 1985 and 1990 (Forecasts in 
relation to implementation of the National Energy Plan), 5:1793 
(ORNL/TM-6777) 

USA/WIND POWER 

Technology assessment of wind energy conversion systems, 5:669 

(LA-8044-TASE) 
USSR/SPECIFICATIONS 

Experimental possibilities of the PIC reactor, 5:965 (INIS-mf- 

471 


) 
UTAH/DATA COMPILATION 
Airborne gamma-ray spectrometer and magnetometer survey: 
Cortez Quadrangle (Colorado, Utah). Final report, 5:212 
(GJBX-144(79)(Vol.1)) 
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UTAH/RADIOMETRIC SURVEYS 
Airborne -ray spectrometer and magnetometer survey: 
Cortez Cae ai amandn, Utah). Final report, 5:212 
(GJBX-144(79 ol. 1)) 


VACUUM PUMPS 
See also CRYOPUMPS 
VACUUM PUMPS/STANDARDS 
All-metal automated Toepler pump for ny use, 5:1661 
VACUUM SYSTEMS/MEAN FRE! FREE PA 
Single particle trajectories through i fukin regions, 5:1987 
VAL’ /EVALUATION 
Program rationale valves for solids entry, applications in coal 
conversion and utilization processes, 5:11 (METC/CR-79/14) 
VALUES/FAILURE MODE ANALYSIS 
Program rationale valves for solids throttling applications in coal 
conversion and utilization processes, 5:11 (METC/CR-79/14) 
VALUES/FAILURES 
Licensee event report analysis for selected safety system valves, 
5:1003 (IDO-1570-T22) 
VALUES/RESEARCH PROGRAMS 
Program rationale valves for solids throttling applications in coal 
conversion and utilization processes, 5:11 (METC/CR-79/14) 
VALVES. NANCE 
Instrument maintenance problems in radioactive areas and 
equipment, 5:248 
VALVES/RESPONSE FUNCTIONS 
Soil-structure interaction for transient loads due to safety relief 
valve discharges, 5:1100 
VANADIUM/METALLURGICAL EFFECTS 
Improved 9% Cr-Mo steel for superheater tubes of steam 
generators, 5:1406 
VANADIUM ALLOYS/CRITICAL FIELD 
Superconducting properties of rapidly quenched and heat treated 
Zr-V and Hf-V foils, 5:2203 (CALT-822-111) 
VANADIUM ALLOYS/TRANSITION TEMPERATURE 
Superconducting properties of rapidly quenched and heat treated 
Zr-V and Hf-V foils, 5:2203 (CALT-822-111) 
VANADIUM COMPOUNDS/CATALYTIC EFFECTS 
Process for preparing catalysts for removal of nitrogen oxides 
(Patent), 5:1754 
VANADIUM OXIDES/TOXICITY 
Cytotoxicity of vanadium pentoxide on pulmonary alveolar 
macrophages from dog, rabbit and rat: effect on viability and 
effect on lipid metabolism, 5:1921 (LF--60(12-78)) 
VANADIUM SELENIDES/ELECTRONIC STRUCTURE 
Electronic structure of the vanadium dichalcogenides, 5:1527 
(ISM-225) 
VANADIUM SULFATES/CATALYTIC EFFECTS 
Process for preparing catalysts for removal of nitrogen oxides 
(Patent), 5:1754 
VANADIUM SULFIDES/ELECTRONIC STRUCTURE 
Electronic structure of the vanadium dichalcogenides, 5:1527 
(ISM-225) 
VANPOOLING/DECISION MAKING 


Value of eliminating uncertainty bearing on ride-sharing options: a 


notional analysis, 5:1249 (DOE/TIC-10261) 
VANPOOLING/INFORMATION 


Value of eliminating uncertainty bearing on ride-sharing options: a 


notional analysis, 5:1249 (DOE/TIC-10261) 
VARIABLE STARS/CHEMICAL COMPOSITION 
Theoretical pulsation of metallic-line stars, 5:1975 
VARIABLE STARS/STAR MODELS 
Theoretical pulsation of metallic-line stars, 5:1975 
VEGETABLES 
(Edible parts of plants only.) 
VEGETABLES/PEST CONTROL 
Environmental control and vegetable production in a combined 
solar collector-greenhouse, 5:483 (CONF-78041 10-) 
VEGETABLES/PLANT GROWTH 
Growth and response of vegetables in sub optimum greenhouse 
environments, 5:521 
VEGETABLES/PRODUCTION 
Environmental control and vegetable production in a combined 
solar collector-greenhouse, 5:483 (CONF-78041 10-) 
VEHICLES 
See also AUTOMOBILES 
BUSES 


ELECTRIC-POWERED VEHICLES 
TRUCKS 
VEHICLES/GAS TURBINES 
Ceramic applications in turbine engines, 5:1291 (CONF-781050-) 


Combustor considerations for advanced automotive gas turbine 
engines, 5:1295 (CONF-781050-) 

Component considerations for advanced automotive gas turbines 
turbomachinery, mechanical, 5:1294 (CONF-781050-) 

DOE automotive gas turbine overview, 5:1288 (CONF-781050-) 

Gas turbine project status, 5:1289 (CONF-781050-) 

Heat exchangers, 5:1296 (CONF-781050-) 

Single-shaft, variable geometry automotive gas turbine engine 
characterization test, 5:1292 (CONF-781050-) 

Turbomachinery, aerodynamics, 5:1293 (CONF-781050-) 

Upgraded engine and vehicle development, 5:1290 (CONF- 
781050-) 

VEHICLES/MEETINGS 

Proceedings of highway vehicle systems. Contractors’ 

coordination meeting: fifteenth summary report, 5:1281 (CONF- 


781050-) 
VEHICLES/NOISE POLLUTION ABATEMENT 
EPA highway noise RD & D Program, 5:1328 (CONF-781050-) 
VEHICLES/RESEARCH PROGRAMS 
Program overview, 5:1282 (CONF-781050-) 
VELOCIMETERS 


Laser velocimeter method for the inertial sizing of airborne 
particles, 5:1709 
VENTILATION SYSTEMS/EXPLOSIONS 
Analysis of ventilation systems subjected to explosive transients: 
initial analysis and proposed approach (Deflagration; 
detonation; transition from deflagration to detonation), 5:306 
(LA-7964-MS) 
VENTILATION SYSTEMS/FIRE RESISTANCE 
Convective heat exposure from large fires to the final filters of 
ventilation systems, 5:1631 (UCRL-52819) 
VENTILATION SYSTEMS/PERFORMANCE 
Nuclear power plant fire protection: ventilation. (Subsystems 
Study Task 1), 5:904 (NUREG/CR-0636) 
VERMONT/THERMAL POWER PLANTS 
Evaluation of locations for a 50-MW wood-fired power plant in 
northern Vermont, 5:694 (DSD-i15) 
VERMONT YANKEE REACTOR/CHEMICAL EFFLUENTS 
Chemical effluents in surface waters from nuclear power plants. 
Quarterly progress report, 5:951 (UCID-17744-79-3) 
ELS 


See CONTAINERS 
VESSELS (PRESSURE) 
See PRESSURE VESSELS 
VHTR REACTOR/POWER DISTRIBUTION 
Power distribution characteristics of experimental multi-purpose 
very high temperature gas cooled reactor. Distortions of the 
local power distribution in the fuel lattices of internally-cooled 
pin type and multi-hole type, 5:776 (JAERI-M-7745) 
VIBRATIONS (MECHANICAL) 
See MECHANICAL VIBRATIONS 
VISCOSIMETERS/DESIGN 
Determining temperature limits of drilling fluids, 5:651 (ORO- 
5218-T1) 
Viscosity of liquid cesium up to 1600°C, 5:1376 
VOLCANIC REGIONS/GEOTHERMAL EXPLORATION 
Exploration of volcanic geothermal energy resources based on 
rheological techniques. First technical status report, April 1, 
1978-June 30, 1978, 5:614 (RLO-2227-T37-1) 
VOLCANIC REGIONS/RHEOLOGY 
Exploration of volcanic geothermal energy resources based on 
rheological techniques. Fourth technical status report, January 
1, 1979-March 31, 1979, 5:613 (DOE/ET/28453-4) 
VOLCANOES/HEAT FLOW 
Search for shallow magma accumulations at Augustine Volcano, 
5:608 (DOE/ER/70008-2) 
VOLCANOES/MAGNETIC SURVEYS 
Search for shallow magma accumulations at Augustine Volcano, 
5:608 (DOE/ER/70008-2) 
VOLCANOES/SEISMIC SURVEYS 
Search for shallow magma accumulations at Augustine Volcano, 
5:608 (DOE/ER/70008-2) 
VOLTAIC CELLS 
See ELECTRIC BATTERIES 
VORTICES/MATHEMATICAL MODELS 
Interaction of superconducting vortices: lectures presented at the 
Canadian Mathematical Society Summer Research Institute on 
gauge theories, 5:2187 (BNL-26736) 


WwW 


W BOSON 
See INTERMEDIATE BOSONS 
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WALLS/EROSION 

Modeling additive and hostile particulate influences in gun 

combustion turbulent erosion, 5:1450 (UCRL-82756) 

WALLS/HEAT GAIN 

Use of retractable, insulated, reflective shutters for augmenting 

radiation and retaining heat in greenhouses, 5:520 

WARD IDE 

Dryson equations, Ward porrme, and the infrared behavior of 

Yan ills theories (Schwinger-Dyson equations, Slavnov- 
Taylor identities), 5:2065 (Di E/ER-01388-781) 
VASHINGTON/GEOLOGY 
Geology of the southwestern Pasco Basin, 5:1970 (RHO-BWI-C- 
25 


) 
VASHINGTON/GEOTHERMAL EXPLORATION 
Exploration of volcanic geothermal energy resources based on 
rheological techniques. First technical status report, April 1, 
1978-June 30, 1978, 5:614 (RLO-2227-T37-1) 
VASHINGTON/LITHOLOGY 
Geology of the southwestern Pasco Basin, 5:1970 (RHO-BWI-C- 
2 


5) 
VASHINGTON/STRATIGRAPHY 
Geology of the southwestern Pasco Basin, 5:1970 (RHO-BWI-C- 


25) 
VASHINGTON/TECTONICS 
Geology of the southwestern Pasco Basin, 5:1970 (RHO-BWI-C- 


/ASHINGTON/WIND POWER 
Eolian features as indicators of high-wind areas in the Pacific 
Northwest. Progress report, 5:667 (DOE/ET/20383-5) 
/ASTE DISPOSAL 
See also RADIOACTIVE WASTE DISPOSAL 
/ASTE DISPOSAL/ENVIRONMENTAL EFFECTS 
Pollution concentrations in runoff water from refuse piles, 5:1781 
(PB-289487) 
/ASTE HEAT BOILERS/INSTALLATION 
Adding waste heat boilers and a new 40-MW steam turbine- 
generator unit to a group of existing gas turbines, 5:692 
/ASTE MANAGEMENT 
See also RADIOACTIVE WASTE MANAGEMENT 
WASTE DISPOSAL 
WASTE PROCESSING 
/ASTE MANAGEMENT/MEETINGS 
National conference about hazardous waste management, 5:133 
/ASTE PROCESSING 
See also RADIOACTIVE WASTE PROCESSING 
/ASTE PROCESSING/ANAEROBIC DIGESTION 
Fuel gas yey from animal residue. II. An economic 
assessment, 5:35 
/ASTE PROCESSING/COST 
Demonstration of a new energy-saving pulp and paper industry 
sludge-disposal system. Final report, 5:1274 (IDO-1687-1) 
/ASTE PROCESSING/ECONOMIC ANALYSIS 
Fuel gas production from animal residue. II. An economic 
assessment, 5:353 
/ASTE PROCESSING PLANTS/DESIGN 
Dutchess County pyrolysis project. Final summary report, 5:1668 
(FC-5143-T2 
VASTE PROCESSING PLANTS/ECONOMICS 
Dutchess County pyrolysis project. Final summary report, 5:1668 
(FC-5143-T2) 
VASTE PROCESSING PLANTS/FEASIBILITY STUDIES 
Dutchess County pyrolysis project. Final summary report, 5:1668 
(FC-5143-T2) 
VASTE SOLUTIONS 
See LIQUID WASTES 
VASTE WATER/IRRIGATION 
Greywater for the greenhouse, 5:1266 
VATER 
See also GROUND WATER 
SEAWATER 
SURFACE WATERS 
VATER/ATOM-MOLECULE COLLISIONS 
Distribution of energy in bimolecular chemiluminescent reactions 
involving hydrogen atoms. Final report, May 1, 1978-April 30, 
1979, 5:2014 (COO-2326-38) 
VATER/CARBONIZATION 
Anisotropic fibrous thermal insulator of relatively thick cross 
section and method for making same (Patent), 5:1499 
VATER/CHARGED-PARTICLE TRANSPORT 
Heavy particle comparative study. I. Depth-dose distributions, 
:2180 


VATER/CHEMICAL REACTIONS 
Reaction of CO with Ta(eta®-CsMes)Me,. Intramolecular 
reductive coupling of carbon monoxide via an eta?-acetone 
intermediate, 5:1583 
VATER/COALESCENCE 
Coalescence characteristics of oil-water-surfactant systems 
important to enhanced oil recovery, 5:63 (CONF-790805-P1) 
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WATER/FLUORESCENCE SPECTROSCOPY 
Multilaboratory analytical quality control for the 
hydrogeochemical and stream sediment reconnaissance. Quality 
control report for June 1979, 5:1789 (IS-4706) 
WATER/INTERFACES 
Interfacial effects in the recovery of residual oil by displacement, 
5:58 (CONF-790805-P 1) 
WATER/IONIZATION 
Aqueous systems and geosciences, 5:1601 (ORNL-5485) 
Equation for the ion product of water; 0-1000°C, 1-10,000 bars, 
5:1560 (CONF-790925-2) 
WATER/PHASE DIAGRAMS 
Nuclear and radiochemical techniques in chemical analysis. 
Progress report, August 1, 1978-July 31, 1979, 5:1543 (COO- 
3126-39) 
WATER/PHASE STUDIES 
Ultralow interfacial tension, phase behavior and oil recovery, 5:59 
(CONF-790805-P1) 
WATER/PIPELINES 
Energy pe gee in the pipeline industry. Technical report, 
Task 1 5:1257 (SAN-1171-2) 
WATER/THERMAL CONDUCTIVITY 
Basic energy science, 5:1558 (ANL-79-22) 
WATER COOLED REACTORS 
See also BWR TYPE REACTORS 
CIRUS REACTOR 
JMTR REACTOR 
MTR REACTOR 
ORR REACTOR 
PWR TYPE REACTORS 
SGHWR REACTOR 
WATER COOLED REACTORS/FUEL CYCLE 
Variations of uranium and plutonium coprocessing as 
proliferation-resistant alternatives to the classical purex process, 
5:221 (AGNS-35900-CONF- 14) 
WATER HEATERS/THERMAL ENERGY STORAGE 
EQUIPMENT 
Lightweight concrete materials for water tanks for thermal 
storage, 5:591 (CONF-790328-P2) 
WATER MODERATED REACTORS 
See also BWR TYPE REACTORS 
JMTR REACTOR 
MTR REACTOR 
ORR REACTOR 
PWR TYPE REACTORS 
WATER MODERATED REACTORS/CRITICALITY 
Effect of soluble neutron absorbers on the criticality of low- 
uranium-235-enriched UO, lattices, 5:841 
WATER POLLUTION/BIOLOGICAL INDICATORS 
Toxicity of gallium and beryllium to developing carp eggs 
(Cyprinus carpio) utilizing copper as a reference, 5:1956 
WATER POLLUTION/ENVIRONMENTAL TRANSPORT 
Air-water interface: particulate matter exchange across the air- 
water interface, 5:1756 
Physical sassy for pollutant transport in the water 
enviconment, 5:1785 
WATER POLLUTION/MATHEMATICAL MODELS 
Interfacing of chemical, physical, and biological water quality 
models, 5:1758 
WATER POLLUTION/MONITORING 
Pollution concentrations in runoff water from refuse piles, 5:1781 
(PB-289487) 
WATER REQUIREMENTS/FORECASTING 
Water availability for energy in 1985 and 1990 (Forecasts 
relation to implementation of the National Energy Piss). 5:1793 
(ORNL/TM-6777) 
WATER RESOURCES/ALLOCATIONS 
Report of the Governor's Task Force Committee on Water: 
water, the energy crisis, and the energy problem in New 
Mexico, 5:1160 
WATER SOURCE HEAT PUMPS/FEASIBILITY STUDIES 
Lakes and seas as sources of heat for a heat pump plant. A pilot 
study (In Swedish), 5:1225 (NP-23953) 
WATERFLOODING 
See also CAUSTIC FLOODING 
WATERFLOODING/DEMONSTRATION PROGRAMS 
Big Muddy low-tension flood process demonstration project, 5:55 
(CONF-790805-P1) 
Coalinga polymer demonstration project. East Coalinga Field, 
Fresno County, California, 5:72 (CONF-790805-P1) 
Polymer-improved waterflood in Storms Pool, White County, 
Illinois, 5:71 (CONF-790805-P 1) 
WATERFLOODING/ENVIRONMENTAL IMPACTS 
Programmatic environmental impact statement for DOE's 
awe oil recovery RD & D program, 5:135 (CONF-790805- 
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WATERFLOODING/MATHEMATICAL MODELS 
Monte Carlo simulation of the fate of oil ganglia during immiscible 
displacement in water wet granular porous media, 5:66 (CONF- 
790805-P1) 
WATERFLOODING/PRODUCTIVITY 
Assessment of potential increased oil production by polymer 
waterflood in Mid-Continent oil fields, 5:73 (CONF.790805-P1) 
WATERSHEDS/RUNOFF 
Field evaluation of subsurface and surface runoff, 5:1769 
WAVE EQUATIONS/SOLITONS 
Simple soliton solutions, 5:2219 
WAVES (SHOCK) 
See SHOCK WAVES 
WAXES 
See also PARAFFIN 
WAXES/LATENT HEAT STORAGE 
Phase-change storage in a brewery solar system, 5:532 (CONF- 
790328-P1) 
WEAK BOSON 
See INTERMEDIATE BOSONS 
WEAK INTERACTIONS/CP INVARIANCE 
Strong and weak CP violation (Hobayashi-Mackawa extension, 
Weinberg-Salam gauge model), 5:2073 
EAPONS 


See also LASER WEAPONS 
NUCLEAR WEAPONS 
WEAPONS/ATTITUDE CONTROL 
Weaponization study of canard actuator control systems for an 
ERB/TIGER II application, 5:1616 (SAND-78-2402) 
WEATHER/MODIFICATIONS 
Spatial correlations of monthly rainfall: Applications in 
climatology and weather modification experiments, 5:1732 
WEIGHT INDICATORS/PERFORMANCE TESTING 
Powder batch weighing system: summary report, 5:220 (WCAP- 
9514) 
WELDED JOINTS/CRACKS 
Stable crack growth estimates based on effective crack length and 
crack-opening displacements, 5:1381 (CONF-790963-1) 
WELDED JOINTS/ELECTRICAL PROPERTIES 
Mechanical and electrical properties of resistance welds at 
cryogenic temperatures, 5:1419 (CONF-790815-25) 
WELDED JOINTS/HEAT AFFECTED ZONE 
Effects of thermal aging on the mechanical properties of a 2-1/4 
Cr-1Mo steel/Inconel 82 transition joint fusion zone, 5:1384 
(GEFR-00446) 
WELDED JOINTS/MECHANICAL PROPERTIES 
Effect of delta ferrite content on the mechanical properties of 
oie stainless steel weld metal. III. Supplemental studies, 
1411 
Effects of thermal aging on the mechanical properties of a 2-1/4 
Cr-1Mo steel/Inconel 82 transition joint fusion zone, 5:1384 
(GEFR-00446) 
Mechanical and electrical properties of resistance welds at 
cryogenic temperatures, 5:1419 (CONF-790815-25) 
WELDED JOINTS/PERFORMANCE 
Finite element simulation of the welding process and structural 
behavior of welded components, 5:846 (INIS-mf-4543) 
WELDING RODS/STANDARDS 
Welding rods and electrodes, surfacin ~ 8 heey A5.13 with 
additional requirements), 5:1396 (RDT-M-1-ST(8-79)(Rev.)) 


See WELDED JOINTS 
WELL CASINGS/CORROSION 
Strategic petroleum reserve corrosion: site-specific as > aan 
failure analysis of corroded pipes from the Bryan Mound site, 
5:140 (SAND-79-1469) 
WELL CASINGS/PACKINGS 
Method for tensioning casi + bf thermal wells (Patent), 5:655 
WELL DRILLING/RESEAR OGRAMS 
Aerated fluid drilling research at a University of Tulsa, 5:115 
(CONF-790805-P3) 
WELL SHOOTING 
See EXPLOSIVE STIMULATION 
WELL STIMULATION 
See also EXPLOSIVE STIMULATION 
HYDRAULIC FRACTURING 
WELL STIMULATION/ENVIRONMENTAL IMPACTS 
Enhanced oil recovery: environmental issues and state regulatory 
programs, 5:136 (ORNL/TM-6943) 
WELL STIMULATION/EXPLOSIVE STIMULATION 
In situ testing of well-shooting concepts, 5:179 (METC/SP-79/6) 
WELL STIMULATION/REGULATIONS 
Enhanced oil recovery: environmental issues and state regulatory 
programs, 5:136 (ORNL/TM-6943) 
WEST VIRGINIA/NATURAL GAS FIELDS 
Cottageville gas field correlation analyses for reservoir modeling, 
5:158 (METC/SP-79/6) 


WOOD PRODUCTS INDUSTRY 


WESTINGHOUSE GASIFICATION PROCESS/PROCESS 
DEVELOPMENT UNITS 


Advanced coal oe system for electric power emcee 
Fourth quarterly i report FY 1978, July 1-September 30, 
1978, 5: 3 (FE- 1314-93) 

GGLER 


MAGNETS/SYNCHROTRON RADIATION 
—a radiation from a Helical Wiggler, 5:1678 (BNL- 


) 
WIND POWER/AVAILABILITY 
Technology assessment of wind energy conversion systems, 5:669 
(LA-8044-TASE) 
WIND POWER/ELECTRIC UTILITIES 
Compatibility of wind and solar technology with conventional 
energy systems, 5:1204 
WIND POWER/FORECASTING 
Airflow over part of the Southern High Plains interpreted from 
LANDSAT imagery, 5:666 (DOE/ET/20383-4) 
Eolian features as indicators of high-wind areas in the Pacific 
Northwest. Progress report, 5:667 (DOE/ET/20383-5) 
WIND POWER/MATHEMATICAL MODELS 
Modified power law equations for vertical wind profiles, 5:668 
(DOE/NASA/ 1059-79/4) 
WIND POWER PLANTS/ECONOMICS 
Economic analysis of Darrieus vertical axis wind turbine systems 
for the generation of utility grid electrical power. Volume IV. 
Summary and analysis of the A.T. Kearney and Alcoa 
Laboratories point design economic studies, 5:670 (SAND-78- 
0962(Vol.4)) 
WIND POWER PLANTS/FEASIBILITY STUDIES 
Economic analysis of Darrieus vertical axis wind turbine systems 
for the generation of utility grid electrical power. Volume IV. 
Summary and analysis of the A.T. Kearney and Alcoa 
Laboratories point design economic studies, 5:670 (SAND-78- 
0962(Vol.4)) 
WIND POWER PLANTS/TECHNOLOGY ASSESSMENT 
Technology assessment of wind energy conversion systems, 5:669 
(LA-8044-TASE) 
WIND TURBINES/MECHANICAL STRUCTURES 
Some techniques for reducing the tower shadow of the DOE/ 
NASA Mod-0 wind turbine tower, 5:671 (DOE/NASA/20370- 


79/17) 
WIND TURBINES/TECHNOLOGY ASSESSMENT 
Technology assessment of wind energy conversion systems, 5:669 
(LA-8044-TASE) 
WINDOWS Ss 
Aerospace technology review for LBL window —— solar 
program. Final report (Literature survey), 5: (LBL-9608) 
WINS IN COLLECTORS 
See COMPOUND PARABOLIC CONCENTRATORS 


See also SUPERCONDUCTING WIRES 
WIRES/COMPARATIVE EVALUATIONS 
Two, three and four buttressed PWR containment vessels - a 
comparative study, 5:765 
WISCONSIN/ENERGY CONSERVATION 
Wisconsin State Energy Conservation Plan, 5:1171 (DOE/TIC- 
10 


236) 
WISCONSIN/ENERGY CONSUMPTION 
Wisconsin State Energy Conservation Plan, 5:1171 (DOE/TIC- 
10236) 
WISCONSIN/SOLAR ENERGY 
Growth of solar in Wisconsin (Includes glossary), 5:499 (DOE/ 
TIC-10268) 
WOOD/COMBUSTION 
Advanced System Demonstration for Utilization of Biomass as an 
Energy Source, 5:408 (CONF-7806107-P1) 
Evaluation of locations for a 50-MW wood-fired power plant in 
northern Vermont, 5:694 (DSD-115) 
Wood fuelled electric generating plants, 5:364 (CONF-7806107- 


Pl) 
WOOD/COMBUSTION KINETICS 
Wood as an alternative fuel for large power generating systems, 
5:407 (CONF-7806107-P1) 
WOOD/ENERGY SOURCE DEVELOPMENT 
Advanced System Demonstration for Utilization of Biomass as an 
Energy Source, 5:408 (CONF-7806107-P1) 
WOOD, RMENTATION 
Bioconversion of plant biomass to ethanol (By direct 
fermentation), 5:359 (CONF-7806107-P1) 
WOOD/GASIFICATION 
Catalyzed steam gasification of biomass, 5:337 (CONF-7806107- 
Pl 


Fluidized bed gasification of cattle feedlot manure, 5:336 (CONF- 
7806 107-P1) 
WOOD/USES 
Description of a project concerning the utilization of wood for the 
roduction of energy. ho ay report, 5:415 (SHG-IST-1) 
DD PRODUCTS INDU: 
See also PAPER INDUSTRY 





WOOD PRODUCTS INDUSTRY/ENERGY SOURCES 


WOOD PRODUCTS INDUSTRY/ENERGY SOURCES 
Wood fuelled electric generating plants, 5:364 (CONF-7806107- 


Pl) 
WOOD WASTES/FRACTIONATION 
Fermentable sugars from cellulosic wastes as a natural resource, 
5:361 (CONF-7806107-P2) 
WOOD WASTES/GASIFICATION 
Conversion of forest residues to a methane-rich gas, 5:334 (CONF- 
7806107-P1) 
Fluidized-bed solids waste gasifier, 5:350 
NOOD WASTES/PYROLYSIS 
Gas turbine demonstration of pyrolysis-derived fuels. Second 
technical progress report, April 1-June 30, 1979, 5:352 (SAN- 
1839-T2) 
VOOD WASTES/SOLVENT EXTRACTION 
Fermentable sugars from cellulosic wastes as a natural resource, 
5:361 (CONF-7806107-P2) 
VOOD WASTES/USES 
Description of a project concerning the utilization of wood for the 
em of energy. Progress report, 5:415 (SHG-IST-1) 


See PERSONNEL 
VORKING FLUIDS/TOXICITY 
Acute oral toxicity of solar heat transfer fluids in rats, 5:1948 (LF- 
-78)) 
Evaluation of primary skin irritation of solar heat transfer fluids, 
5:1949 (LF-60(12-78)) 
Heat degradation studies of solar heat transfer fluids, 5:1916 (LF- 
-78)) 
Mutagenic survey of heat transfer fluids. II, 5:1928 (LF-60(12-78)) 
VYOMING/WIND POWER 
Eolian features as indicators of high-wind areas in the Pacific 
Northwest. Progress report, 5:667 (DOE/ET/20383-5) 


X 


X DEVICES/FIRE HAZARDS 
Fire hazard analysis for fusion energy experiments, 5:2319 
(UCRL-82320) 
RADIATION/BIOLOGICAL RADIATION EFFECTS 
Laboratory of Radiation Biology annual progress report, 5:1866 
(ORO-3408-27) 
- RADIATION/MUTAGEN SCREENING 
Quantitative assay of mutation induction at the hypoxanthine- 
guanine phosphoribosy] transferase locus in Chinese hamster 
ovary cells (CHO/HGPRT system): utilization with a variety of 
mutagenic agents, 5:1832 
: RADIATION/MUTAGENESIS 
Relationship between unscheduled DNA synthesis and mutation 
induction in male mice, 5:1876 (CONF-790676-8) 
‘ENON/FISSION YIELD 
Absolute thermal fission yields for °° Pu (Isotope dilution, mass 
spectrometry), 5:2160 (ENICO-1001) 
*‘ENON/FLUORESCENCE SPECTROSCOPY 
Time-resolved spectroscopy using synchrotron radiation, 5:1687 
(LBL-9475) 
*‘ENON/ISOMER SHIFT 
5s-Sp elements beyond tin: (Sb, Te, I, Xe). aa 9b, 5:1535 
‘ENON 127/BIOLOGICAL LOCALIZATI 
Studies of whole-body retention and weed of inhaled noble 


_. 5:1863 
tENON 127/COMPARATIVE EVALUATIONS 
Xenon-127 ventilation studies, 5:1861 
<ENON 127/DYNAMIC FUNCTION STUDIES 
Xenon-127 ventilation as 5:1861 
<ENON 127/METABOLI 
Studies of whole-body retention and clearance of inhaled noble 


gases, 5:1863 
‘ENON 131/FISSION YIELD 
Absolute thermal fission yields for *°* Pu (Isotope dilution, mass 
meopeeyet | 5:2160 (ENICO-1001) 
‘ENON 132/FISSION YIELD 
Absolute thermal fission yields for °° Pu (Isotope dilution, mass 
owen. 5:2160 (ENICO-1001) 
‘ENON 133/COMPARATIVE EVALUATIONS 
Xenon-127 ventilation studies, 5:1861 
‘ENON 134/FISSION YIELD 
Absolute thermal fission yields for *°*Pu (Isotope dilution, mass 
spoctvomety). 5:2160 (ENICO-1001) 
{ENON 135/FISSION YIELD 
Absolute thermal fission yields for °° Pu (Isotope dilution, mass 
trometry), 5:2160 (ENICO-1001) 
(ENON 136/FISSION YIELD 
Absolute thermal fission yields for ***Pu (Isotope dilution, mass 
spectrometry), 5:2160 (ENICO-1001) 
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XENON 136 REACTIONS/DEEP INELASTIC HEAVY ION 
REACTIONS 
Production of transplutonium elements in heavy ion reactions with 
uranium targets, 5:2151 (LBL-8151) 
X-RAY FLUORESCENCE ANALYSIS/CROSS SECTIONS 
Chemistry of transuranium elements and compounds, 5:1565 
(ORNL-5485) 
X-RAY FLUORESCENCE ANALYZERS/DESIGN 
On-line monitoring for metals in the sewer, and at points upsteam, 
using x-ray fluorescence analysis, 5:1550 (UCRL-83327) 
X-RAY SPECTROMETERS/ POSITION SENSITIVE 
DETECTORS 
Linear position-sensitive x-ray detector incorporating a self- 
scanning photodiode array, 5:1697 


Y 


YANG-MILLS THEORY/GLUONS 
Asymptotic freedom in the infinite-momentum frame, 5:2077 
YANG-MILLS THEORY/INFRARED DIVERGENCES 
Dryson equations, Ward identities, and the infrared behavior of 
Yang-Mills theories (Schwinger-Dyson equations, Slavnov- 
Taylor identities), 5:2065 (DOE/ER-01388-781) 
YANG-MILLS THEORY/INSTANTONS 
Self-dual solutions to Euclidean gravity, 5:2210 
Semiclassical methods in quantum chromodynamics: Toward a 
theory of hadron structure, 5:2084 
YANG-MILLS THEORY/RENORMALIZATION 
Asymptotic freedom in the infinite-momentum frame, 5:2077 
YANG-MILLS THEORY/TRANSFORMATIONS 
Parametric Baecklund transformation for self-dual SU(N) Yang- 
Mills fields, 5:2082 
YANG-MILLS THEORY/VACUUM STATES 
Semiclassical methods in quantum chromodynamics: Toward a 
theory of hadron structure, 5:2084 
YANKEE VERMONT REACTOR 
See VERMONT YANKEE REACTOR 
YIELD (FISSION) 
See FISSION YIELD 
YTTRIUM/METALLURGICAL EFFECTS 
Role of active elements and oxide dispersions in the development 
of oxidation-resistant alloys and coatings, 5:1446 (LBL-9516) 
YTTRIUM 90/TOXICITY 
Toxicity of * Y inhaled in a relatively insoluble form by Beagle 
dogs. X, 5:1889 (LF-60(12-78)) 
YTTRIUM 91/BIOLOGICAL RADIATION EFFECTS 
Toxicity of inhaled ®' YCl; in Beagle dogs. XII, 5:1887 (LF-60(12- 
78 


YTTRIUM 91/TOXICITY 
Toxicity of ®'Y inhaled in a relatively insoluble form by Beagle 
dogs. IX, 5:1890 (LF-60(12-78)) 
YTTRIUM ALLOYS/ELECTRIC CONDUCTIVITY 
Anomalous resistivity maxima in some magnetic systems, 5:1440 
YTTRIUM ALLOYS/OXIDATION 
Role of active elements and oxide dispersions in the development 
of oxidation-resistant alloys and coatings, 5:1446 (LBL-9516) 
YTTRIUM OXIDES/DECOMPOSITION 
Analysis of the response of a thermal barrier coating to sodium- 
and vanadium-doped combustion gases, 5:844 (DOE/NASA/ 
2593-79/7) 
YTTRIUM OXIDES/ELECTROCHEMICAL CORROSION 
Development, testing and evaluation of MHD materials and 
component designs. Quarterly report, July-September 1978, 
5:1208 (FE-2248-22) 
YTTRIUM OXIDES/PHYSICAL RADIATION EFFECTS 
Experiments in high voltage electron microscopy. Progress report, 
October 31, 1978-August 1979, 5:1463 (COO-2119-22) 


Z 


ZEA MAYS 
See MAIZE 
ZERO POWER REACTORS/NEUTRON FLUX 
Thermal neutron pulse source with maximum flux, 5:963 (IAE- 
75 


ZERO POWER REACTORS/RADIATION DETECTORS 
Fast Breeder Blanket Facility. Quarterly progress report, January 
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5:2086 See IAEA-SMR-45 

(American power conference, Chicago, IL, 

USA, Apr 1978) 

5:685 : 1357-1364(1978) 

5:691 : 435-443(1978) 

5:692 : 810-817(1978) 

5:693 : 1365-1377(1978) 

5:697 : 803-809(1978) 

5:725 : 611-617(1978) 

5:729 : 1333-1345(1978) 

5:832 : 214-223(1978) 

5:1280 : 328-338(1978) 

(Neutrinos, West Lafayette, IN, USA, 28 

Apr-2 May 1978) 

5:1996 See DOE/ER/01388-754 

(3. conference on application of solar energy, 

Huntsville, AL, USA, 17-19 Apr 1978) 

5:367 Huntsville, AL; University of 

Alabama (1978). 

(Systems exhibition energy within the context 

of the Hannover fair, Hannover, F.R. 

Germany, 19-27 Apr 1978) 

5:834 See AED-Conf-78-155-053 

(3. annual conference on solar energy for 

heating greenhouses and greenhouse residents 

combination, Fort Collins, CO, USA, 2-5 Apr 

1978) 

5:481 Dep. NTIS, PC A07/MF AOl1 

5:482 Dep. NTIS, PC A07/MF AOI 

5:483 Dep. NTIS, PC A07/MF AOI 

5:484 Dep. NTIS, PC A07/MF AO1 

5:485 Dep. NTIS, PC A07/MF AOI 

5:486 Dep. NTIS, PC A07/MF AOl1 

5:487 Dep. NTIS, PC A07/MF AOI 

5:488 2p. NTIS, PC A07/MF AO1 

5:489 2p. NTIS, PC A07/MF AOl1 

5:490 2p. NTIS, PC A07/MF AOI 

5:491 =p. NTIS, PC A07/MF AOl 

5:492 2p. NTIS, PC A07/MF AOl 

5:493 >p. NTIS, PC A07/MF AOl1 

5:494 -~p. NTIS, PC A07/MF AO] 

5:495 sp. NTIS, PC A07/MF AOl1 

5:496 »~p. NTIS, PC A07/MF AOl1 

5:497 =p. NTIS, PC A07/MF AOl1 

5:498 2p. NTIS, PC A07/MF AOl1 

5:543 ~p. NTIS, PC A07/MF AOI 
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CONF-7804138- 


19 
20 
CONF-780641- 


CONF-780657- 
7 
CONF-780669- 


2 
CONF-7806107- 


Abstract No. Availability 


(9. annual meeting of the Siemens 

Prozessrechner Anwendekreis 1, Karlsruhe, 

F.R. eames” & 5-7 te 1978) 

5:942 -2642 

5:943 Sec RFR 2642 

(10. national conference on radiation control, 

Harrisburg, PA, USA, 30 Apr-4 May 1978) 

5:1871 See BNL-26649 

(3. conference on collective methods of 

acceleration, Laguna Beach, CA, USA, 22-25 

May 1978) 

5:1685 Harwood Academic 
Publishers, P.O. Box 786, 
cuee r Station, New York, 


(International conference on regula’ 


ting 
nuclear energy, Brussels, Belgium, 16-19 May 
1978) 


5:739 See INIS-mf-4620 
5:827 See INIS-mf-4615 
(2. geothermal conference, Taos, NM, USA, 
— Jun 1978) 
See EPRI-WS-78-97 
See EPRI-WS-78-97 
See EPRI-WS-78-97 
See EPRI-WS-78-97 
See EPRI-WS-78-97 
See EPRI-WS-78-97 
See EPRI-WS-78-97 
See EPRI-WS-78-97 
See EPRI-WS-78-97 
See EPRI-WS-78-97 
See EPRI-WS-78-97 
See EPRI-WS-78-97 
See EPRI-WS-78-97 
See EPRI-WS-78-97 
See EPRI-WS-78-97 
See EPRI-WS-78-97 
See EPRI-WS-78-97 
See EPRI-WS-78-97 
See EPRI-WS-78-97 
See EPRI-WS-78-97 
See EPRI-WS-78-97 
See EPRI-WS-78-97 
See EPRI-WS-78-97 
See EPRI-WS-78-97 
See EPRI-WS-78-97 
See EPRI-WS-78-97 
See EPRI-WS-78-97 
See EPRI-WS-78-97 
See EPRI-WS-78-97 
See EPRI-WS-78-97 
See EPRI-WS-78-97 
See EPRI-WS-78-97 
See EPRI-WS-78-97 
See EPRI-WS-78-97 
See EPRI-WS-78-97 
See EPRI-WS-78-97 
See EPRI-WS-78-97 
See EPRI-WS-78-97 
See EPRI-WS-78-97 
‘ See EPRI-WS-78-97 
(23. meeting of the Health Physics Society, 
Minneapolis, MN, USA, 18-23 Jun 1978) 
5:1873 See BNL-26653 


5:605 
:640 
641 
7642 
1643 
1644 
7645 
646 


SITE 


AAAMAAAUMAUAUUNUNUUNuUu 
aw 


BEASSe 


(Specialist meeting, Boekelo, Netherlands, 27- 


= Jun 1978) 
5:301 See KY-690 
(2. a rE on fuels from biomass, Troy, 
NY, USA, 20-22 Jun 1978) 

5:334 oa NTIS, PC A23/MF AOl 

5:335 Dep. NTIS, PC A23/MF AO1 

5:336 Dep. NTIS, PC A23/MF A0Ol 

: Dep. NTIS, PC A23/MF AOl 

Dep. NTIS, PC A23/MF AOl 

Dep. NTIS, PC A23/MF AOl 

. NTIS, PC A23/MF AOl 

Dep. NTIS, PC A23/MF A0Ol 

Dep. NTIS, PC A23/MF AOl 

Dep. NTIS, PC A23/MF AOl 

Dep. NTIS, PC A23/MF A0Ol 

. NTIS, PC A23/MF A01 

. NTIS, PC A23/MF A01 

p. NTIS, PC A23/MF A01 

Dep. NTIS, PC A23/MF A0Ol 

Dep. NTIS, PC A23/MF A0Ol 


CONF-7?09164- 
Abstract No. Availability 


5:400 Dep. NTIS, PC A23/MF AO1 
5:401 —_ NTIS, PC A23/MF A0O1 
5:402 S, PC A23/MF AO1 
5:403 . PC A23/MF AOI 
5:404 PC A23/MF AO1 
5:405 PC A23/MF AO1 
5:406 PC A23/MF AO!1 
5:407 PC A23/MF AOl1 
5:408 PC A23/MF AOl1 
5:1342 PC A23/MF AOi 
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PC A23/MF AOl 
A23/MF AOl 
A23/MF AOi 
A23/MF AOl 
A23/MF AOl 
A23/MF AOl 
A23/MF AOl 
A23/MF AOl 
A23/MF AOl 
A23/MF AOl 
A23/MF AOl 
A23/MF AOl 
A23/MF AOl 
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(Conference on the energy solar wu 
Atlanta, GA, USA, 12-14 Jul 1978) 
5:440 Dep. NTIS, PC All/MF A0Oi 
5:441 . NTIS, PC A19/MF A0O1 
5:442 NTIS, PC A19/MF AOl 
5:443 NTIS, PC A19/MF AOl 
5:444 NTIS, PC A19/MF AO! 
5:444 See CONF-780701-(Rev.) 
5:445 Dep. NTIS, PC Al9/MF A0Oi 
5:446 Dep. NTIS, PC A19/MF AOl 
5:447 NTIS, PC A19/MF AOl 
5:448 NTIS, PC Al9/MF AOl 
5:449 a ?C Al9/MF AOl 
5:450 IS, PC A1l9/MF AOl 
5:451 IS, PC Al9/MF AOl 
5:452 IS, PC Al9/MF AOl 
5:453 . NTIS, PC A19/MF AO! 
5:454 NTIS, PC A19/MF AOl 
5:455 NTIS, PC A19/MF AOl 
5:456 NTIS, PC A19/MF AC1 
5:457 NTIS, PC A19/MF AOl 
5:458 NTIS, PC A19/MF A0Ol 
5:459 Dep. NTIS, PC A19/MF A0O1 
5:460 Dep. NTIS, PC A1l9/MF AOl 
5:461 Dep. NTIS, PC A19/MF AOI 
5:462 Dep. NTIS, PC A1l9/MF AOl 
5:463 Dep. NTIS, PC A19/MF AOl 
5:464 Dep. NTIS, PC A1l9/MF AOl 
5:465 Dep. NTIS, PC A19/MF AOl 
5:535 Dep. NTIS, PC A1l9/MF AOI 
5:540 Dep. NTIS, PC A19/MF AOl 
(Conference on dynamical properties of 
heavy-ion reactions, Johannesburg, South 
a 1-3 Aug 1978) 

$:2129 See RLO-1388-395 
(La Jolla Institute workshop on quantum 

modynamics, La Jolla, CA, USA, Aug 


55: No. 1, 1-95(Sep 1979) 
(8. symposium on discharges and electrical 
insulation in vacuum, Albuquerque, NM, 
USA, 5-7 Sep 1978) 
5:1346 See Juel-Conf-25 
(5. carbon and graphite conference, London, 
UK, 18-22 Sep 1978) 
5:1465 See Juel-Conf-25 
(Workshop on the radiation environment of 
the satellite power system, Berkeley, CA, 
USA, 1S Sep 1978) 

See LBL-8581 

See LBL-8581 

See LBL-8581 

See LBL-8581 

See LBL-8581 

See LBL-8581 
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CONF-781093- 
3 

CONF-7810130- 
5 

CONF-781103- 


2 
CONF-781110- 


17 
CONF-781228- 


3 
CONF-781252- 


2 
CONF-781258- 
1 


Abstract No. Availability 


(Highway vehicle systems contractors’ 
meeting, Dearborn, MI, USA, 17-20 Oct 
1978) 

5:1281 Dep. NTIS, PC A25/MF AOl1 
5:1282 Dep. NTIS, PC A25/MF AOl1 
5:1283 . NTIS, PC A25/MF A0O1 
5:1284 . NTIS, PC A25/MF A0O1 
5:1285 . NTIS, PC A25/MF AOl1 
5:1287 . NTIS, PC A25/MF A0Ol1 
5:1288 . NTIS, PC A25/MF AO1 
5:1289 . NTIS, PC A25/MF AOl1 
5:1290 . NTIS, PC A25/MF AO1 
5:1291 . NTIS, PC A25/MF AOl1 
5:1292 . NTIS, PC A25/MF AO1 
5:1293 . NTIS, PC A25/MF AOl1 
5:1294 . NTIS, PC A25/MF A0O1 
5:1295 . NTIS, PC A25/MF AOl 
5:1296 . NTIS, PC A25/MF A0O1 
5:1297 p. NTIS, PC A25/MF AOl 
5:1298 . NTIS, PC A25/MF AOl 
5:1299 Dep. NTIS, PC A25/MF AOl1 
5:1300 . NTIS, PC A25/MF AOl 
5:1301 . NTIS, PC A25/MF AOl1 
5:1302 . NTIS, PC A25/MF A0O1 
5:1303 . NTIS, PC A25/MF AOl 
5:1304 . NTIS, PC A25/MF A0O1 
5:1305 . NTIS, PC A25/MF AOl 
5:1306 . NTIS, PC A25/MF AOl 
5:1307 . NTIS, PC A25/MF AOl 
5:1308 . NTIS, PC A25/MF AOl1 
5:1309 . NTIS, PC A25/MF AOl 
5:1310 . NTIS, PC A25/MF A0O1 
5:1311 . NTIS, PC A25/MF AO1 
5:1312 . NTIS, PC A25/MF AOl1 
5:1313 . NTIS, PC A25/MF A0Ol1 
5:1314 . NTIS, PC A25/MF AOl1 
5:1315 . NTIS, PC A25/MF AO1 
5:1316 . NTIS, PC A25/MF AO1 
$:1317 . NTIS, PC A25/MF AO1 
5:1318 . NTIS, PC A25/MF A0O1 
5:1319 . NTIS, PC A25/MF AOl1 
5:1320 . NTIS, PC A25/MF A0O1 
§:1321 . NTIS, PC A25/MF A0O1 
5:1322 . NTIS, PC A25/MF A0O1 
5:1323 . NTIS, PC A25/MF AOl1 
5:1324 . NTIS, PC A25/MF AOl 
5:1326 . NTIS, PC A25/MF AOl1 
5:1327 . NTIS, PC A25/MF A0O1 
5:1328 . NTIS, PC A25/MF AOl1 
5:1329 . NTIS, PC A25/MF A0Ol1 
5:1330 . NTIS, PC A25/MF AOl 
5:1331 . NTIS, PC A25/MF AO1 
5:1332 . NTIS, PC A25/MF AO1 
5:1333 . NTIS, PC A25/MF AOl1 
5:1334 . NTIS, PC A25/MF AOl 
5:1335 . NTIS, PC A25/MF A0O1 
5:1336 . NTIS, PC A25/MF A0Ol1 
5:1337 . NTIS, PC A25/MF A0Ol 
5:1338 . NTIS, PC A25/MF A0O1 
5:1339 . NTIS, PC A25/MF AO1 
. 1340 . NTIS, PC A25/MF AO1 

5:1341 Dep. NTIS, PC A25/MF AOi 
(TMS/AIME fall 1 aa St Louis, MO, 
USA, 15-19 Oct 1978) 

5:1446 See LBL-9516 

(The molten carbonate fuel cell workshop, 
Oak Ridge, TN, USA, 31 Oct-3 Nov 1978) 
5:1213 Dep. NTIS, PC A02/MF AO1 
(Advanced solar power thermal systems 
conference, Denver, CO, USA, 15-17 Nov 
1978) 

5:420 See COO-4878-8 

(71. meeting of the AICHE, Miami, FL, 
USA, 12-16 Nov 1978) 

:50 Dep. NTIS, PC A03/MF AO! 
(Reliability of materials for solar energy 
workshop, Denver, CO, USA, 18-20 Dec 
1978) 


5:1145 Dep. NTIS, PC A02/MF AOI 
(GVC lecture meeting on advances in 
chemical engineering, Duesseldorf, F.R. 
Germany, 4-5 Dec 1978) 

5:1652 See INKA-Conf-78-216-003 
(Heterogeneous catalysis research meeting, 
Germantown, MD, USA, 13-15 Dec 1978) 
5:1424 See COO-4387-2 


Report No. 
CONF-790120- 


81 
CONF-790150- 


5 
CONF-790158- 


8 
CONF-790318- 


6 
CONF-790328- 


ERA Vol. 5, No. 1 
Abstract No. Availability 


(2. annual conference on absorber surfaces for 
solar receivers, Boulder, CO, USA, 24-25 Jan 
1979) 
5:552 See SERI/TP-49-182 

See SERI/TP-49-182 

See SERI/TP-49-182 

See SERI/TP-49-182 

See SERI/TP-49-182 

See SERI/TP-49-182 

See SERI/TP-49-182 

See SERI/TP-49-182 

See SERI/TP-49-182 

See SERI/TP-49-182 

: See SERI/TP-49-182 

5:563 See SERI/TP-49-182 
5:564 See SERI/TP-49-182 
(1. topical meeting on fusion reactor 
materials, Miami Beach, FL, USA, 29-31 Jan 
1979) 
5:2338 See HEDL-SA-1734 
(Orbis scientiae 1979 conference, Coral 
Gables, FL, USA, 15-18 Jan 1979) 
5:2065 See DOE/ER-01388-781 
(DOE/NBS workshop on validation and 
assessment of energy models, Gaithersburg, 
MD, USA, 10-11 Jan 1979) 
5:1147 See BNL-26138 
(Fluid dynamics and thermal processes 
workshop, Lexington, KY, USA, 1-2 Feb 
1979) 


5:1650 See FE-2468-54 
(19. annual ASME symposium, geological 
disposal of nuclear waste, Albuquerque, NM, 
USA, 15-16 Mar 1979) 
5:284 See LBL-9424 
(Symposium on nonlinear dynamics and the 
beam-beam interaction, Upton, NY, USA, 19- 
21 Mar 1979) 
5:1688 See LBL-9683 
(Solar energy storage options workshop, San 
Antonio, TX, USA, 18-20 Mar 1979) 
5:418 . NTIS, PC A15/MF A0l 
5:466 . NTIS, PC A15/MF A01 
5:467 . NTIS, PC A15/MF AOl 
5:468 . NTIS, PC A15/MF A0l1 
5:469 . NTIS, PC A15/MF AO1 
5:470 . NTIS, PC A15/MF A01 
5:471 . NTIS, PC A15/MF A0l1 
5:531 . NTIS, PC A15/MF A01 
5:532 . NTIS, PC A15/MF A01 
5:541 . NTIS, PC A15/MF A01 
5:570 . NTIS, PC A15/MF AO1 
5:571 . NTIS, PC A15/MF A0O1 
5:572 . NTIS, PC A15/MF AOl 
5:573 . NTIS, PC A15/MF A0l 
5:574 . NTIS, PC A15/MF AOl 
5:575 . NTIS, PC A15/MF AOl 
. NTIS, PC A15/MF AOl 
. NTIS, PC A15/MF AOl1 
. NTIS, PC A15/MF AOl 
. NTIS, PC A15/MF A0l1 
. NTIS, PC A15/MF AOl 
. NTIS, PC A15/MF AOl1 
. NTIS, PC A15/MF A0Ol 
. NTIS, PC A15/MF AOl 
. NTIS, PC A15/MF AOl 
. NTIS, PC A15/MF A0l1 
. NTIS, PC A15/MF A01 
. NTIS, PC A15/MF AOl 
. NTIS, PC A15/MF AOl 
. NTIS, PC A15/MF AOl 
. NTIS, PC A15/MF AOl 
. NTIS, PC A15/MF AOl1 
. NTIS, PC A15/MF AOl 
. NTIS, PC A15/MF AOl 
. NTIS, PC A15/MF AOl 
. NTIS, PC A15/MF AOl1 
. NTIS, PC A15/MF AOi 
. NTIS, PC A15/MF AOl1 
. NTIS, PC A15/MF AOl 
. NTIS, PC A15/MF AOl 
. NTIS, PC A1S/MF AOl 
. NTIS, PC A15/MF AOl 
. NTIS, PC A15/MF AOl1 
. NTIS, PC A15/MF AOl 
. NTIS, PC A15/MF AOl 
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Report No. 


RTCISTCISISTSIS ISIS ISIMICICICTSS 


Abstract No. Availability 


5:593 Dep. NTIS, PC A15/MF A0O1 
5:594 Dep. NTIS, PC A15/MF AOl 
5:595 Dep. NTIS, PC A15/MF AO1 
5:596 Dep. NTIS, PC A15/MF A0O1 
5:597 Dep. NTIS, PC A15/MF A011 
5:598 Dep. NTIS, PC A15/MF AOl 
5:599 Dep. NTIS, PC A15/MF AOl1 
5:600 Dep. NTIS, PC A15/MF AO1 
5:601 . NTIS, PC A15/MF A0l1 
5:602 . NTIS, PC A15/MF A01 
5:1216 . NTIS, PC A15/MF A01 
5:1217 . NTIS, PC A15/MF A01 
5:1218 . NTIS, PC A15/MF AO1 
5:1232 . NTIS, PC A15/MF A01 
5:1233 . NTIS, PC A15/MF AOl1 
5:1244 p. NTIS, PC A15/MF A0Ol 
(2. workshop on energy models for the 
Federal Republic of Germany, Julich, F.R. 
Germany, 1-2 Mar 1979) 
5:1152 See INKA-Conf-79-065(1-7)(9- 
15) 
(US DOE workshop on techniques for 
radiation damage analysis, Oakbrook, IL, 
USA, 8-9 Mar 1979) 
5:1694 Dep. NTIS, PC A03/MF AOl1 
(American Physical Society meeting, 
Chicago, IL, USA, 19-23 Mar 1979) 
5:2326 See UCRL-82426(Rev. 1) 
(IEEE transmission and distribution meeting, 
Atlanta, GA, USA, Apr 1979) 
5:1234 Dep. NTIS, PC A02/MF AO1 
(International symposium on ceramics in 
nuclear waste management, Cincinnati, OH, 
USA, 30 Apr-2 May 1979) 
5:235 Dep. NTIS, PC A17/MF AOl 
5:236 . NTIS, PC A17/MF AOl 
5:237 . NTIS, PC A17/MF AOl1 
5:238 . NTIS, PC A1l7/MF AOl 
5:239 . NTIS, PC A17/MF AOl 
5:240 . NTIS, PC A1l7/MF A0l 
5:241 . NTIS, PC Al7/MF AOl 
5:242 Dep. NTIS, PC A1l7/MF AOl 
5:243 . NTIS, PC Al7/MF A0Ol 
5:244 . NTIS, PC A17/MF AOl1 
5:245 . NTIS, PC Al7/MF AOl 
5:246 . NTIS, PC Al7/MF AO1 
5:256 . NTIS, PC A17/MF AOl 
. NTIS, PC A17/MF AOl1 
. NTIS, PC A17/MF AOl1 
. NTIS, PC Al7/MF AO1 
. NTIS, PC Al7/MF AOl1 
. NTIS, PC A1l7/MF AOl 
. NTIS, PC Al7/MF A0Ol 
. NTIS, PC A17/MF AOl 
. NTIS, PC A17/MF AOl 
: . NTIS, PC Al7/MF AOl 
5:275 . NTIS, PC Al7/MF A0O1 
5:276 . NTIS, PC A17/MF AOl 
5:277 . NTIS, PC A17/MF AOl 
5:278 . NTIS, PC A1l7/MF AOl 
5:279 . NTIS, PC Al7/MF AOl 
5:1495 . NTIS, PC Al7/MF AOl 
5:1536 p. NTIS, PC Al7/MF AOl 
(Health implications of the new energy 
i Park City, UT, USA, 4-7 Apr 
1 


5:634 See UCRL-83382 
(3. EUCHEM-conference on solid state 
chemistry and electrochemistry, Endorf, F.R. 
Germany, 30 Apr-3 May 1979) 
5:1478 See INKA-Conf-79072-002 
(Symposium on early life tistory of fish, 
Woods Hole, MA, USA, 2-5 Apr 1979) 
5:1776 See BNL-26681 
(Spring meeting of society for experimental 
stress analysis, San Francisco, CA, USA, 20- 
25 May 1979) 
5:1510 See ISM-238 
(IAEA symposium on physics and chemistry 
of fission, Julich, F.R. Germany, 14-18 May 
1979) 
5:2175 See ORO-5126-69 
(Fast ion transport in solids-electrode and 
electrolytes conference, Lake Geneva, WI, 
USA, 21-25 May 1979) 
5:1518 Dep. NTIS, PC A02/MF AOl 


8 
CONF-790676- 


7 

8 
CONF-790682- 

5 
CONF-7906102- 


2 
CONF-7906106- 


2 
CONF-7906118- 

1 
CONF-7906123- 

1 
CONF-7906124- 


2 
CONF-7906127- 

1 

2 
CONF-7906130- 


1 
CONF-7906131- 


1 
CONF-7906132- 


CONF-7906 132- 


Abstract No. Availability 
5:2188 Dep. pees PC A09/MF AOi 
American Industrial Hygiene Association 
conference, Chicago, IL USA USA, 27 May 1979) 
5:1964 See BNL-26360 
(EBT transport workshop, Gaithersburg, 
MD, USA, 7-9 May 1979) 
5:2222 See DOE/ET-0112 
(International symposium on fire risk 
evaluation in industry, Stockholm, Sweden, 
7-8 May 1979) 
5:2319 See UCRL-82320 
(Bovine leukosis symposium, College Park, 
MD, USA, 22-23 May 1979) 
5:1847 See COO-0910-50 
(ANS annual meeting, Atlanta, GA, USA, 3-8 
Jun 1979) 
5:793 Dep. NTIS, PC A02/MF AO1 
(14. carbon conference, University Park, PA, 
USA, 25-29 Jun 1979) 
5:1501 Dep. NTIS, PC A02/MF AO1 
(Rare earth research conference, Fargo, ND, 
USA, 25-28 Jun 1979) 
5:1526 See ISM-223 
(4. international symposium of flow 
cytometry, Voss, Norway, 4-8 Jun 1979) 
5:1826 See UCRL-83374 
(National conference on synchrotron 
radiation instrumentation, Gaithersburg, MD, 
USA, 4-6 Jun 1979) 
5:1701 See BNL-26633 
(Conference on lar 4 amplitude collective 
nuclear motion, ton, Hungary, 10- 
16 Jun 1979) 
5:2174 See ORO-5S126-68 
(34. Northwest regional meeting of the 
American Chemical Society, Richland, WA, 
USA, 13-15 Jun 1979) 
5:1553 See RHO-SA-101 
(DOE weapons complex annual adhesives 
conference, Amarillo, TX, USA, 5-6 Jun 
1979) 
5:1507 See BDX-613-2224(Rev.) 
poe international symposium on 

Ta st: of ferroelectric, Minneapolis, MN, 

USA, 13-15 Jun 1979) 

5:1477 See COO-1198-1266 
(Conference on DNA ir and — 
in bacteria, Atlanta, GA, USA, 25-28 Jun 


1979) 
5:1870 Dep. NTIS, PC A04/MF A0O1 
5:1876 Dep. NTIS, PC A03/MF AOl 
(5. international conference on sintering and 
related phenomena, Notre Dame, IN, USA, 
18-20 Jun 1979) 

5:1473 See ISM-214 
(Functional differential and in equations 
conference, Morgantown, WV, USA, 18-10 
Jun 1979) 

5:1767 Dep. NTIS, PC A02/MF A01 
(International workshop on intrinsic 
stochasticity in plasmas, Cargese, Corsica, 


(American Scientific Glass Blowers Society 
symposium, Detroit, MI, USA, 29 Jun 1979) 
5:544 Dep. NTIS, PC A02/MF AOi 
(Free electron laser workshop, Riva del 
Garda, Italy, 4-6 Jun 1979) 

5:1635 See BNL-26501 

(Diffusion chamber culture workshop, Upton, 
NY, USA, 25-26 Jun 1979) 

5:1820 See BNL-26619 

(19. annual rey of the Teratology 
Society, — = M hoes hy Jun 1979) 
5:1932 9-34 

5:1933 Sec CO0- 3138-35 
(Conference on a GY environment, 
Garden City, NY, USA, 8 Jun 1979) 

5:1173 See BNL-26512 

(8. midwest high temperature chemistry 
a Milwaukee, WI, USA, 4-6 Jun 
1979) 

5:844 See DOE/NASA/2593-79/7 
(Passenger cat meeting, Dearborn, MI, USA, 
11-15 Jun 1979) 
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5:1253 oa of fneaaer 
nc., 
Goecomea Dr., 
Warrendale, PA 
Society of Automotive 
Engineers, Inc., 400 
Commonwealth Dr., 
Warrendale, PA 
(14. international meeting of the Institute of 
Management Science, Honoiulu, HI, USA, 
18-22 Jun 1979) 
5:1603 See RHO-SA-75 
(7. annual scientific meeting of the American 
Society of Photobiology, Pacific Grove, CA, 
USA, 24-28 Jun 1979) 
5:1846 See LBL-9674 
(21. electronic materials conference, Boulder, 
Co, — 27-29 Jun 1979) 
5:143 See LBL-9342 
(26. ae meeting of the Society of Nuclear 
Medicine, Atlanta, GA, USA, 26-29 Jun 
1979) 
5:1839 See LBL-9783 
(20. annual meeting of the Institute of 
Nuclear Materials Management, 
eee. NM, USA, 16-19 Jul 1979) 
5:310 See AGNS-35900-CONF-3 
(VII international AIRAPT conference, La 
Creusot, France, 30 Jul-3 Aug 1979) 
5:1618 See SAND-79-1502C 
(Joint INTERMAG-MMM conference, New 
York, NY, USA, 17-20 Jul 1979) 
5:1426 See ISM-215 
5:1418 See BNL-26659 
(2. symposium on transfer and utilization of 
particulate control technology, Denver, CO, 
USA, 23-26 Jul 1979) 
5:704 Dep. NTIS, PC A02/MF A0O1 
(Symposium on heavy ion physics from 10- 
200 MeV/A, Upton, NY, USA, 16-20 Jul 
1979) 
5:2169 See BNL-26598 
(Improving radiographic nondestructive 
testing, Ashville, NC, USA, 31 Jul-2 Aug 
1979) 
5:1659 See HEDL-SA-1709-FP 
(Sandia photovoltaic/battery storage 
meeting, Albuquerque, NM, USA, 26-27 Jul 
1979) 


5:393 See SAND-79-1782C 
(International conference on information 
processing in medical imaging, Paris, France, 
2-6 Jul 1979) 

5:1838 Dep. NTIS, PC A02/MF AOl1 
(5. international conference on the strength of 
metals and alloys, Aachen, F.R. Germany, 


Dep. NTIS, PC A02/MF A0O1 
(International conference on structural 
mechanics in reactor technology, Berlin, F.R. 
Germany, 13-17 Aug 1979) 
$:794 Dep. NTIS, PC A02/MF AOl1 
5:985 Dep. NTIS, PC A02/MF AOl 
5:986 Dep. NTIS, PC A02/MF AOl 
Dep. NTIS, PC A02/MF AOl 
Dep. NTIS, PC A02/MF AOl1 
See HEDL-SA-1677 
(14. intersociety energy conversion 
es, Boston, MA, USA, 5-10 Aug 


Dep. NTIS, PC A02/MF AO1 
See COO-2840-11 
Dep. NTIS, PC A02/MF AO1 
See SERI/TP-35-253 
(DOE symposium on enhanced oil and gas 
recovery and improved a technology, 
Tulsa, OK, USA, 22-24 Aug 1979) 
: a Dep. NTIS, PC A18/MF AO1 
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. NTIS, PC A15/MF AOl 

(Topical conference on reactor operating 
rience, Arlington, TX, USA, 5-8 Aug 
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5:962 See HEDL-SA-1772 

(18. ASME national heat transfer conference, 

San Diego, CA, USA, Aug 1979) 

5:988 Dep. NTIS, PC A02/MF AO! 

5:989 Dep. NTIS, PC A02/MF AOl 

5:1658 New York, NY; American 
Society of Mechanical 
Engineers (1979). 

(Cryogenic engineering conference, Madison, 

WI, USA, 21-24 Aug 1979) 

1625 Dep. NTIS, PC A02/MF A0O1 

Dep. NTIS, PC A02/MF AO! 
Dep. NTIS, PC A02/MF AOi 
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5:1419 Dep. NTIS, PC A02/MF AOI 
See LBL-9700 
Dep. NTIS, PC A02/MF A0O1 
: Dep. NTIS, PC A02/MF A0O1 
(International meeting on fast reactor safety 
technology, Seattle, WA, USA, 19-23 Aug 
1979) 
5:990 Dep. NTIS, PC A02/MF A0O1 
5:954 Dep. NTIS, PC A02/MF AOl1 
5:991 Dep. NTIS, PC A02/MF AOI 
5:992 Dep. NTIS, PC A02/MF AO! 
5:961 See HEDL-SA-1743-FP 
5:998 See HEDL-SA-1715-FP 
5:803 See HEDL-SA-1725-FP 
5:1000 See HEDL-SA-1737-FP 
5:999 See HEDL-SA-1735-FP 
(87. AICHE national meeting, Boston, MA, 
USA, 19 Aug 1979) 
5:216 See AGNS-35900-CONF-6 
5:224 See AGNS-35900-CONF-7 
(Annual meeting of the American Statistical 
Association, Washington, DC, USA, 12-16 
Aug 1979) 
5:1268 Dep. NTIS, PC A02/MF AOl1 
(23. annual international symposium of the 
Society of Photographic Instrumentation 
Engineers, San Diego, CA, USA, 27-30 Aug 
1979) 
5:1660 See LA-UR-79-2428 
(8. international conference on atomic 
collisions in solids, Hamilton, Canada, 13-17 
Aug 1979) 
5:1988 Dep. NTIS, PC A03/MF AO1 
5:2012 Dep. NTIS, PC A04/MF AOI 
(International conference on high energy 
physics and nuclear structure, Vancouver, 
Canada, 13-17 Aug 1979) 
5:2172 See LBL-9611 
5:2170 See BNL-26606 
(8. international conference on amorphous 
and liquid semiconductors, Cambridge, MA, 
USA, 27-31 Aug 1979) 
5:1486 See ISM-237 
5:1483 Dep. NTIS, PC A02/MF AOl1 
(IGT symposium on energy modeling II: the 
interface between model builder and decision 
maker, Colorado Springs, CO, USA, 13-17 
Aug 1979) 
5:1149 Dep. NTIS, PC A02/MF AO1 
(Chimica Scripta conference, Stockholm, 
Sweden, 5-10 Aug 1979) 
5:1700 See BNL-26485 
(4. international conference on ellipsometry, 
Berkeley, CA, USA, 20-23 Aug 1979) 
5:1420 Dep. NTIS, PC A03/MF AOI 
(NATO advanced study institute on atomic 
and molecular processes in controlled 
thermonuclear fusion, Toulouse, France, 13- 
24 Aug 1979) 
5:2238 Dep. NTIS, PC A03/MF A0Ol1 
(11. international conference on the physics 
of electronic and atomic collisions, Kyoto, 
— 29 Aug-4 Sep 1979) 
2016 See COO-2753-109 
52018 See COO-2753-108 
(International school of plasma physics 
course and workshop, Varenna, Italy, 28 
Aug-8 Sep 1979) 
5:2248 See UCRL-82882 
(8. annual conference of the International 
Society for Experimental Hematology, 
Rotterdam, Netherlands, 21-24 Aug 1979) 
5:1821 See BNL-26621 
5:1934 See COO-4800-6 
(2. international seminar on inelastic analysis 
and life prediction on inelastic analysis and 
life prediction in high temperature 
environments, Berlin, F.R. Germany, 20-21 
Aug 1979) 
5:843 Dep. NTIS, PC A02/MF AOl1 
5:931 Dep. NTIS, PC A02/MF AOI 
(International conference on neutron 
scattering and magnetism, Julich, F.R. 
Germany, 29-31 Aug 1979) 
: Dep. NTIS, PC A02/MF A0Ol 
See BNL-26655 
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5:2181 Dep. NTIS, PC A03/MF AO1 
(International conference on layered 
materials and intercolates, Nymegen, 
Netherlands, 28-31 Aug 1979) 

5:1527 See ISM-225 

(5. university conference on glass science: 
electrical, magnetic and optical properties of 
glass, Troy, NY, USA, 22-24 Aug 1979) 
5:1484 Dep. NTIS, PC A02/MF AOl1 
(Workshop on dynamic excitation for 
geotechnical centrifuge model testing, 
Sunnyvale, CA, USA, 21 Aug 1979) 

5:1619 See SAND-79-1731C 

(9. international symposium on lepton and 
photon interactions at high energy, Batavia, 
IL, USA, 23-29 Aug 1979) 

5:2094 See SLAC-PUB-2401 

(Impact of advanced systems on scientific 
computations, Livermore, CA, USA, 12-13 
Sep 1979) 

5:2255 Dep. NTIS, PC A02/MF AOl 
(Geothermal Resources Council annual 
meeting, Reno, NV, USA, 24 Sep 1979) 
5:652 See SAND-79-1738C 
(International conference on magnetism, 
Munich, F.R. Germany, Sep 1979) 

5:1428 See ISM-229 

5:1430 See ISM-239 

5:1429 See ISM-230 

5:1422 Dep. NTIS, PC A02/MF AO! 
(Symposium on calculation of phase diagrams 
and thermochemistry, Milwaukee, WI, USA, 
17-19 Sep 1979) 

5:1385 See HEDL-SA-1775 

(9. European conference on controlled fusion 
and plasma physics, Oxford, UK, 17-21 Sep 
1979) 

5:2265 Dep. NTIS, PC A02/MF AOl 
5:2268 See UCRL-83305 

5:2314 Dep. NTIS, PC A02/MF AO! 
(54. annual technical conference and 
exhibition, Las Vegas, NV, USA, 23-26 Sep 
1979) 

5:661 See LBL-9769 

(American Chemical Society national 
meeting, Washington, DC, USA, 10-14 Sep 
1979) 

5:1750 See SR-0980-7 

5:42 Dep. NTIS, PC A02/MF AOl 
§:1277 Dep. NTIS, PC A02/MF AOI 
5:1241 See LBL-9397 

5:1559 See BNL-26758 

(Workshop on nude mice, Bozeman, MT, 
USA, 6-9 Sep 1979) 

5:1931 Dep. NTIS, PC A03/MF A0O1 
(Decontamination and decommissioning of 
nuclear facilities conference, Sun Valley, ID, 
USA, 16-19 Sep 1979) 

5:828 See UNI-SA-68 

(9. international conference on the properties 
of steam, Munich, F.R. Germany, 10-14 Sep 
1979) 

5:1560 Dep. NTIS, PC A02/MF AOl1 
(Linear accelerator conference, Montauk, 
NY, USA, 10-14 Sep 1979) 

5:1642 See LA-UR-79-2547 

5:1676 See SLAC-PUB-2393 

5:1684 See SLAC-PUB-2392 

5:1681 See LBL-9763 

(IAEA international symposium on fast 
reactor physics, Aix-en-Provence, France, 24- 
28 Sep 1979) 

5:822 See ZPR-TM-348 

5:960 See HEDL-SA-1729-FP 

(18. congress of International Association for 
Hydraulic Research, Cagliari, Italy, 10-15 
Sep 1979) 

5:795 Dep. NTIS, PC A02/MF AOl 
(Workshop on the use of — 
materials for the isolation of radioactive 
wastes, Paris, France, 10-12 Sep 1979) 

5:293 See SAND-79-1474C 

5:295 See SAND-79-1746C 

5:280 Dep. NTIS, PC A02/MF AOi 
5:281 Dep. NTIS, PC A02/MF AOl 
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(IUTAM symposium on approximation 
methods for navier-stokes problems, 
Paderborn, F.R. oe od Sep 1979) 
5:1656 See UCRL-82899 
(2. international Teena on progress in 
cables and overhead lines for 220 kV and 
above, London, UK, 4-6 Sep 1979) 
5:734 See BNL-25889 
(Symposium on eddy current characterization 
of materials and structures, Gaithersburg, 
MD, USA, 5-7 Sep 1979) 
5:2299 Dep. NTIS, PC A02/MF AO1 
(Energy resources workshop, Oak Ridge, 
TN, USA, 24-26 Sep 1979) 
5:205 Dep. NTIS, PC A04/MF AO1 
(International seminar on ion-aton: collisions 
(ISIAC VI), Tokai-mura, Japan, 6-7 Sep 
1979) 
5:2013 Dep. NTIS, PC A02/MF A0O1 
(AGARD propulsion and energetics panel 
specialists meeting on combustion modelling, 
Cologne, F.R. Germany, 27-28 Sep 1979) 
5:1609 See UCRL-81777 
(9. L.M. Gray memorial conference on 
quantitation of tumor response: a critical 
appraisal, Cambridge, UK, 11-14 Sep 1979) 
5:1868 See LA-UR-79-2474 
(Conference of the International Society for 
Mini and Microcomputers, Montreal, Canada, 
26-29 Sep 1979) 
5:1702 See HEDL-SA-1822-FP 
(Conference on non-traditional approaches to 
the study of the solid-electrolyte interface, 
Snowmass, CO, USA, 23-27 Sep 1979) 
5:1590 See SAND-79-0517C 
(International suclear fuel cycle evaluation 
conference, Vienna, Austria, 17-21 Sep 1979) 
5:252 See SAND-79-1886C 
(Conference on theory and applications of 
moment methods in many fermion systems, 
Iowa City, IA, USA, 10-13 Sep 1979) 
5:2164 See UCRL-83368 
5:2165 See UCRL-83463 
(Institute for interconnecting and packaging 
electronic circuits, San Francisco, CA, USA, 
25 Sep 1979) 
5:1550 See UCRL-83327 
(Annual fall conference of the Canadian 
Society for Chemical a Sarnia, 
— Canada, 30 Sep-3 Oct 1979) 

Dep. NTIS, PC A03/MF AOl1 
OE o1 ry safety of nuclear 
installations specialist meeting on plastic 
tearing instability, St Louis, MO, USA, 25-27 
Sep 1979) 
5:1381 Dep. NTIS, PC A03/MF AO1 
(Coal marketing day 1980 conference, 
Pittsburgh, PA, USA, 17-18 Sep 1979) 
5:41 Dep. NTIS, PC A02/MF A0O1 
(Process technology review conference, St 
Petersburg, FL, USA, 11 Sep 1979) 
5:1513 See SAND-79-1858C 
(6. international conference on atomic masses, 
East re MI, USA, 18-21 Sep 1979) 
5:209 Dep. NTIS, PC A02/MF AO1 
% 2132 Dep. NTIS, PC A02/MF AOl1 
(Southeastern pe ater small hydro 
—— Asheville, NC, USA, 19 Sep 
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5:365 Dep. NTIS, PC A02/MF AOI 

(Industrial Application Society meeting, 

Cleveland, OH, USA, 30 Sep-4 Oct 1979) 

5:705 Dep. NTIS, PC A02/MF AOl1 

(CPIA-JANNAF combustion conference, 

Monterey, CA, USA, 10-14 Sep 1979) 

5:1450 See UCRL-82756 

(Conference on health effects of energy 

a. Ontario, Canada, 12-14 Sep 1979) 
:1874 Dep. NTIS, PC A02/MF AO1 

(Annual meeting of Standards Engineering 

Society and American Society for Quality 

Control Pittsburgh section monthly meeting, 

Pittsburgh, PA, Usa. 25 Sep 1979) 

5:1704 See MLM-2660(OP) 

(Annual information meeting, Richland, WA, 

USA, 25-27 Sep 1979) 
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5:1462 Dep. NTIS, PC A02/MF AO! 
(Conference on forest fertilization, Shelton, 
WA, USA, 25-27 Sep 1979) 

5:1864 Dep. NTIS, PC A03/MF AO! 
(9. annual meeting of the European 
Environmental Mutagen Society, Tucepi, 
Yugoslavia, 27 Sep-5 Oct 1979) 

5:1917 Dep. NTIS, PC A02/MF A0O1 
(7. symposium of the US-USSR technical 
exchange committee on superconducting 
power transmission, Moscow, USSR, Sep 
1979) 


5:736 See BNL-26712 
(3. Eastern gas shales symposium, 
Morgantown, WV, USA, 1-3 Oct 1979) 
5:142 See METC/SP-79/6 
5:143 See METC/SP-79/6 
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(International conference on energy use 
management, Los Angeles, CA, USA, 22-26 
Oct 1979) 
5:1148 See BNL-26398 
5:1240 See LBL-9290 
(26. national vacuum symposium, New York, 
NY, USA, 2-5 Oct 1979) 
5:2342 See SAND-79-1743C 
5:2340 See LA-UR-79-2535 
5:321 See UCRL-82778 
5:1356 See SAND-79-1220C 
(1979 DOE statistical symposium, Gatlinburg, 
TN, USA, 24-26 Oct 1979) 
5:2357 Dep. NTIS, PC A02/MF AOI 
(7. international conference on chemical 
vapor deposition, Los Angeles, CA, USA, 14- 
19 Oct 1979) 
5:1488 See SAND-79-0086C 
5:1489 See SAND-79-0087C 
5:1347 See LBL-9209 
5:374 Dep. NTIS, PC A04/MF AOl 
(ASTM symposium on test methods and 
design allowables for fibrous composites, 
Dearborn, MI, USA, 3-4 Oct 1979) 
5:1622 See UCRL-82643 
(4. national passive solar energy conference, 
Kansas City, KS, USA, 3-5 Oct 1979) 
5:369 See ISM-234 
(4. local computer networks conference, 
Minneapolis, MN, USA, 22-23 Oct 1979) 
5:2367 See UCRL-82825 
(Solar industrial process heat conference, San 
Francisco, CA, USA, 31 Oct-2 Nov 1979) 

5:549 See SAND-79-1293C 

5:550 See SAND-79-1296C 
5:534 See UCRL-83502 
(1. annual ONWI information meeting, 
Columbus, OH, USA, 30 Oct-1 Nov 1979) 
5:294 See SAND-79-1634C 
(American computing machinery conference, 
Detroit, MI, USA, 29-31 Oct 1979) 
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5:2358 Dep. NTIS, ie a A0l 
(IEEE nuclear science sym 
Francisco, CA, USA, 17.19 Oct 19 a 
ow oe See UCRL-82716 

eres sh geothermal drilling fluids, 
omen USA, 9 Oct 1979) 
5:653 See SAND-79-7090C 
5:654 See SAND-79-7092C 
(14. annual meeting of European Society of 
Radiation Biology, Julich, F.R. Germany, 8- 
14 Oct 1979) 
5:1872 See BNL-26651 
(15. annual contractor's traffic management 
— Denver, CO, USA, 8-11 Oct 
5:1187 See K/C-1363 
(American Ceramic Society conference, New 
Orleans, LA, USA, 14-17 Oct 1979) 
5:1496 See HEDL-SA-1827-FP 
(11. annual electro optics/laser conference 
and exposition, Anaheim, CA, USA, 23-25 
Oct 1979) 
5:1997 See UCRL-83343 
(The Combustion Institute Western States 
Section meeting, Berkeley, CA, USA, 15-16 
Oct 1979) 
5:1344 See UCRL-83316 
5:333 See UCRL-82616(Rev. 1) 
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